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 The endocannabinoid system 
within our bodies regulates many 
aspects of health, including pain 
control. This system is comprised of 
endocannabinoids produced within 
the body, including anandamide 
(arachi-donylethanolamide) and 
2-arachidonylglycerol (2-AG), which 
are able to activate receptors in the 
endocannabinoid system. The presence 
of this system was an intriguing 
discovery, as it indicated our bodies 
produce substances similar to cannabis 
that are able to switch endocannabinoid 
receptors on and off. 
 Two important receptors in this 
system that are involved in pain 
management are cannabinoid 1 (CB1) 
and cannabinoid 2 (CB2).1 Activation 
of CB2 receptors suppresses the pain 
response to thermal and mechanical 
stimuli,2,3 thermal and tactile 
hypersensitivity produced by peripheral 
inflammation,3-5 and neuropathic pain.6 
As with endocannabinoids produced 
in the body, phytocannabinoids such 
as Δ9-tetrahydrocannabinol (THC), the 
psychoactive component of Cannabis 
sativa plant, and cannabidiol (CBD), a 
non-psychoactive component, are able 
to activate endocannabinoid receptors.
 Endocannabinoids can indirectly 
work through the same receptors 
as opioid drugs to control pain. CB2 

receptors indirectly stimulate opioid 
receptors found in primary afferent 
pathways.7 Furthermore, CB1 expression 
is weak in the areas of the brain 
stem that regulate respiration. This 
suggests that respiratory depression, a 

potentially fatal adverse effect of opioid 
drugs, would not occur when using 
phytocannabinoids as painkillers.1

 An extensive amount of evidence 
points to the endocannabinoid system’s 
role in the management of pain caused 
by a wide spectrum of conditions. 
This article will focus exclusively on 
endocannabinoid and phytocannabinoid 
regulation of two common types of 
pain: muscle and visceral pain.

Musculoskeletal Pain, Fibromyalgia, 
and Temporomandibular Disorders
 Chronic widespread musculoskeletal 
pain is a common disorder, occurring in 
approximately 10% of the population.8 

A subgroup of patients with this type of 
pain have fibromyalgia, which occurs in 
3% to 5% of the population.8 In women 
with musculoskeletal pain, levels of the 
endocannabinoids oleoylethanolamide 
and stearoylethanolamide were altered 
compared with healthy controls.9 

 Endocannabinoid alterations are 
thought to play a role in fibromyalgia 
and its frequent comorbidities 
such as migraines and irritable 
bowel syndrome.10 A hallmark of 
fibromyalgia is sore muscles. The pain 
usually occurs in similar locations in 
different patients suffering from this 
disorder. Studies indicate there is an 
association between fibromyalgia and 
endocannabinoid deficiency and this 
deficiency may play a role in the sore 
muscles of this condition.10-12 For this 
reason, cannabinoids are thought to 
be useful in chronic pain conditions 
such as myofascial pain syndrome and 

temporomandibular joint pain (TMJ).10

 CBD has analgesic and anti-
inflammatory effects that may prove 
beneficial in disorders that involve 
muscle pain.13 CBD was first isolated in 
1940, but it is only relatively recently 
that its full potential was realized due 
to studies showing its antioxidative, 
anti-inflammatory, and neuroprotective 
effects.14 Some of these actions are 
independent of the CB1 and CB2 
receptors.15

 In studies using rodent models 
of inflammation, CBD reduces 
the migration and infiltration of 
inflammatory cells (neutrophils).16 

Cannabinoids are also thought to 
reduce inflammation by increasing 
the generation of eicosanoids, 
signaling molecules involved in 
regulating inflammation and pain.17 
In addition, CBD lowers production of 
the inflammatory cytokine TNFα and 
reduces fatty acid amidohydrolase 
(FAAH) activity, an enzyme that degrades 
the anti-inflammatory endocannabinoid 
anandamide.17 CBD’s reduction in 
FAAH causes a raise in anandamide 
production.17 In animal and cell culture 
studies, CBD has demonstrated an 
anti-inflammatory effect that is several 
hundred times greater than aspirin.13 
CBD’s analgesic properties are due 
to mechanisms that include acting as 
a lipoxygenase inhibitor, increasing 
the release of prostaglandin (PGE2) 
from synovial cells, and blocking 
production of leukotriene B4 in human 
polymorphonuclear cells.13
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 Other non-psychoactive phyto-
cannabinoids such as cannabinol (CBN) 
and cannabigerol (CBG) also produce 
an analgesic effect, leading one group 
of researchers to conclude, “Therefore, 
there is potential for developing 
analgesic drugs based on these 
cannabinoids which do not have the 
psychoactive properties of THC.”13

 There are a paucity of human 
studies using cannabidiol in patients 
with fibromyalgia. Preclinical studies, 
however, suggest a promising role for this 
agent. For example, in a rodent model of 
myofascial pain, intramuscular injection 
of CBD alone, injection with another 
non-psychoactive phytocannabinoid 
(CBN), or the combination of the 
two reduced muscle pain.18 The two 
phytocannabinoids combined appeared 
to have a synergistic effect, pointing to 
what is commonly called the entourage 
effect, the synergistic actions between 
the phytocannabinoids found in 
Cannabis. The researchers concluded, 
“These results suggest that peripheral 
application of these non-psychoactive 
cannabinoids may provide analgesic 
relief for chronic muscle pain disorders 
such as temporomandibular disorders 
and fibromyalgia without central side 
effects.”

Multiple Sclerosis
 Evidence indicates endocannabinoid 
system activation is beneficial in motor 
disorders associated with multiple 
sclerosis, including muscle spasticity. A 
large number of clinical studies show 
that a 1:1 combination of THC and 
CBD in an oral spray reduces muscle 
spasticity in multiple sclerosis patients. 
In one study of 50 multiple sclerosis 
patients, THC/CBD proved effective in 
80% of participants at a median dose 
of 5 (2-10) inhalations/day.19 Some 
of the patients experienced adverse 
effects such as dizziness (11 patients), 
sleepiness (6), muscle weakness (7), 
oral discomfort (2), diarrhea (3), dry 
mouth (2), blurred vision (2), agitation 
(1), nausea (1), and paranoid ideation 
(1).
 In a double-blind, randomized, 
placebo-controlled study, a cannabis-
based medicinal extract containing 

equal amounts of THC and CBD at 
a dose of 2.5-120 mg of each daily 
was given in divided doses to 160 
patients with multiple sclerosis.20 The 
participants suffered from at least one 
of the following symptoms: spasticity, 
spasms, bladder problems, tremor, 
or pain. The primary symptom score 
declined from mean 74.36 to 48.89 
following THC/CBD and from 74.31 
to 54.79 following placebo. Muscle 
spasticity scores significantly declined in 

stress increases 2-AG in the brain 
and downregulates CB1 receptors in 
sensory ganglia, which control visceral 
pain.24 Chronic psychological stress 
changes CB1 receptor activity by means 
of epigenetic pathways. This may be 
the reason why stress often triggers 
abdominal pain.25 Epigenetics refers 
to the alteration of gene expression 
through pathways other than the 
genetic code. Epigenetic changes 
occur in our genes due to lifestyle 
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the patients using THC/CBD compared 
with the placebo. 

 Because many patients are 
uncomfortable with the “high” feeling 
produced by THC, it is surprising that 
there are a lack of studies using CBD 
alone. Dr. Meletis has observed in his 
own clinical practice that CBD has an 
analgesic effect on muscle pain and that 
it is beneficial in patients.

Visceral Pain and Inflammatory Bowel 
Disease
 Visceral pain is pain that affects 
the area around the stomach, rectum, 
bladder, or uterus. Abdominal pain that 
occurs during irritable bowel syndrome 
(IBS) is a type of visceral pain. Menstrual 
cramps and pelvic pain caused by 
bladder infections are also types of 
visceral pain. The endocannabinoid 
system modulates visceral hyperalgesia 
(increased sensitivity to pain) caused 
by chronic stress.21,22 Alterations in 
this system may play a part in the 
association between chronic stress and 
irritable bowel disease(IBD)/IBS.21,22 In 
rodent studies, early-life stress changes 
the endocannabinoid system, which 
leads to an increased vulnerability to 
IBS.23 
 As a key player in the regulation of 
visceral pain, the endocannabinoid 
system may play a role in the means 
by which psychological stress impairs 
GI function.23 Chronic stress lowers 
concentrations of the endocannabinoid 
anandamide. At the same time, 

or environmental factors. Through 
these epigenetic actions, chronic 
stress impacts the CB1 gene promoter, 
resulting in reduced concentrations 
of CB1 in sensory neurons in the colon 
and other pelvic organs.26 In support of 
this concept, a substance that activated 
the CB1 receptor reduced abdominal 
pain in mouse models that mimicked 
symptoms of functional GI disorders, 
such as stress-induced diarrhea.27 The 
beneficial effects were thought to be 
due to activation of serotonin receptors. 
 CBD exerts known anti-stress actions 
that may be beneficial in inhibiting 
stress-induced visceral pain. CBD 
positively impacts the hypothalamus-
pituitary-adrenal axis in mice exposed 
to psychological stress.28 These stress-
shielding effects of CBD were due to 
activation of serotonin receptors. 
 A number of human studies 
also support CBD’s calming effects. 
In a double-blind study, scientists 
investigated different doses of CBD and 
a placebo in 57 healthy male subjects 
undergoing a simulated public speaking 
test.29 Before giving a speech, the men 
used oral CBD at doses of 150 mg, 300 
mg, or 600 mg or a placebo. There 
was a pronounced reduction in anxiety 
during the speech in subjects taking 300 
mg of CBD. The other CBD doses were 
ineffective, indicating there is a specific 
range in which CBD is effective. CBD’s 
ability to have a calming effect indicates 
it may have a promising role to play in 
reducing visceral pain caused by stress. 

Cannabidiol (CBD) has strong anti-inflammatory and 
calming effects.
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Conclusion
 CBD exerts anti-inflammatory effects 
that are beneficial in patients with 
muscle pain, such as that caused by 
fibromyalgia or multiple sclerosis. This 
phytocannabinoid also has a calming 
effect that can play a role in inhibiting 
stress-induced visceral pain. Although 
studies investigating CBD and muscle 
and visceral pain did not report on 
whether CBD increased energy levels, it 
stands to reason that reduction in pain 
would also reduce fatigue. Alteration of 
the endocannabinoid system through 
the use of CBD holds great promise 
in supporting the health of patients 
with sore muscles and visceral pain. As 
optimal CBD absorption can be clinically 
challenging particularly in the cases of 
pain, enhancing absorption with tested 
delivery mechanisms such as VESIsorb® 
or other researched approaches can 
help achieve clinical therapeutic levels.

References
1. Miller RJ, Miller RE. Is cannabis an effective 

treatment for joint pain? Clin Exp Rheumatol. 
2017 Sep-Oct;35 Suppl 107(5):59-67.

2. Malan TP, et al. CB2 cannabinoid receptor-
mediated peripheral antinociception. Pain. 2001 
Sep;93(3):239-45.

3. Clayton N, et al. CB1 and CB2 cannabinoid 
receptors are implicated in inflammatory pain. 
Pain. 2002 Apr;96(3):253-60.

4. Nackley AG, Makriyannis A, Hohmann AG. 
Selective activation of cannabinoid CB(2) 
receptors suppresses spinal fos protein expression 
and pain behavior in a rat model of inflammation. 
Neuroscience. 2003;119(3):747-57.

5. Quartilho A, et al. Inhibition of inflammatory 
hyperalgesia by activation of peripheral CB2 
cannabinoid receptors. Anesthesiology. 2003 
Oct;99(4):955-60.

6. Ibrahim MM, et al. Activation of CB2 cannabinoid 
receptors by AM1241 inhibits experimental 
neuropathic pain: pain inhibition by receptors not 
present in the CNS. Proc Natl Acad Sci U S A. 2003 
Sep 2;100(18):10529-33. 

7. Ibrahim MM, et al. CB2 cannabinoid receptor 
activation produces antinociception by stimulating 
peripheral release of endogenous opioids. Proc 
Natl Acad Sci U S A. 2005 Feb 22;102(8):3093-8.

8. Gran JT. The epidemiology of chronic generalized 
musculoskeletal pain. Best Pract Res Clin 
Rheumatol. 2003 Aug;17(4):547-61.

9. Stensson N, et al. High levels of endogenous 
lipid mediators (N-acylethanolamines) in women 
with chronic widespread pain during acute 
tissue trauma. Mol Pain. 2016 Aug 16;12. pii: 
1744806916662886.

10. Smith SC, Wagner MS. Clinical endocannabinoid 
deficiency (CECD) revisited: can this concept 
explain the therapeutic benefits of cannabis in 
migraine, fibromyalgia, irritable bowel syndrome 
and other treatment-resistant conditions? Neuro 
Endocrinol Lett. 2014;35(3):198-201.

11. Bohr T. Problems with myofascial pain syndrome 
and fibromyalgia syndrome. Neurology. 1996 
Mar;46(3):593-7.

12. Richardson JD, Aanonsen L, Hargreaves KM. SR 
141716A, a cannabinoid receptor antagonist, 
produces hyperalgesia in untreated mice. Eur J 
Pharmacol. 1997 Jan 29;319(2-3):R3-4.

Cannabidiol’s Promising Role in Muscle and Visceral Pain
➤

Dr. Chris D. Meletis is an educator, international author, and lecturer. His 
personal mission is “Changing World’s Health, One Person at a Time.” He 
believes that when people become educated about their bodies is the 
moment when positive change begins. 

He is widely recognized as a world-renowned expert on the science of CBDs 
and has authored 16 books and over 200 national scientific articles in such 
journals and magazines as Natural Health, Alternative and Complementary 
Therapies, Townsend Letter, Life Extension, and The Journal of Restorative 
Medicine.  

Dr. Meletis served as Dean of Naturopathic 
Medicine and Chief Medical Officer for 
seven years at NUNM (Portland, Oregon), the oldest naturopathic 
medical school in North America. He has received numerous awards, 
including the prestigious Physician of the Year Award by the American 
Association of Naturopathic Physicians; Excellence Award for his work 
in treating and advocating for the medically underserved; and most 
recently, the NUNM Hall of Fame Award.

Kimberly Wilkes is a freelance writer specializing in health, science, 
nutrition, and complementary medicine. She has written more 
than 300 articles covering a variety of topics from the dangers of 
homocysteine to sugar’s damaging effects on the heart. She is the 
editor of ProThera® Inc.’s practitioner newsletter and enjoys scouring 
the medical literature to find the latest health-related science.

13. Williamson EM, Evans FJ. Cannabinoids in clinical 
practice. Drugs. 2000 Dec;60(6):1303-14.

14. Booz GW. Cannabidiol as an emergent therapeutic 
strategy for lessening the impact of inflammation 
on oxidative stress. Free Radic Biol Med. 2011 Sep 
1;51(5):1054-61. 

15. Izzo AA, et al. Non-psychotropic plant 
cannabinoids: new therapeutic opportunities 
from an ancient herb. Trends Pharmacol Sci. 2009 
Oct;30(10):515-27.

16. McHugh D, et al. Inhibition of human neutrophil 
chemotaxis by endogenous cannabinoids and 
phytocannabinoids: evidence for a site distinct 
from CB1 and CB2. Mol Pharmacol. 2008 
Feb;73(2):441-50.

17. Burstein SH, Zurier RB. Cannabinoids, 
endocannabinoids, and related analogs in 
inflammation. AAPS J. 2009 Mar;11(1):109-19.

18. Wong H, Cairns BE. Cannabidiol, cannabinol and 
their combinations act as peripheral analgesics 
in a rat model of myofascial pain. Arch Oral Biol. 
2019 Aug;104:33-9. 

19. Lorente Fernández L, et al. Clinical experiences 
with cannabinoids in spasticity management 
in multiple sclerosis. Neurologia. 2014 
Jun;29(5):257-60. 

20. Wade DT, et al. Do cannabis-based medicinal 
extracts have general or specific effects on 
symptoms in multiple sclerosis? A double-blind, 
randomized, placebo-controlled study on 160 
patients. Mult Scler. 2004 Aug;10(4):434-41.

21. Izzo AA, Sharkey KA. Cannabinoids and the gut: 
new developments and emerging concepts. 
Pharmacol Ther. 2010 Apr;126(1):21-38. 

22. Storr MA, Sharkey KA. The endocannabinoid 
system and gut-brain signalling. Curr Opin 
Pharmacol. 2007 Dec;7(6):575-82. 

23. Marco EM, et al. Consequences of early life stress 
on the expression of endocannabinoid-related 
genes in the rat brain. Behav Pharmacol. 2014 
Sep;25(5-6):547-56.

24. Morena M, et al. Neurobiological Interactions 
Between Stress and the Endocannabinoid System. 
Neuropsychopharmacology. 2016 Jan;41(1):80-
102.

25. Hong S, Zheng G, Wiley JW. Epigenetic regulation 
of genes that modulate chronic stress-induced 
visceral pain in the peripheral nervous system. 
Gastroenterology. 2015 Jan;148(1):148-57.e7.

26. Muccioli GG, et al. The endocannabinoid system 
links gut microbiota to adipogenesis. Mol Syst 
Biol. 2010 Jul;6:392. 

27. Salaga M, et al. The novel peripherally active 
cannabinoid type 1 and serotonin type 3 receptor 
agonist AM9405 inhibits gastrointestinal motility 
and reduces abdominal pain in mouse models 
mimicking irritable bowel syndrome. Eur J 
Pharmacol. 2018 Oct 5;836:34-43.

28. Viudez-Martínez A, García-Gutiérrez MS, 
Manzanares J. Cannabidiol regulates the 
expression of hypothalamus-pituitary-adrenal 
axis-related genes in response to acute restraint 
stress. J Psychopharmacol. 2018 Dec;32(12):1379-
84. 

29. Linares IM, et al. Cannabidiol presents an inverted 
U-shaped dose-response curve in a simulated 
public speaking test. Braz J Psychiatry. 2019 Jan-
Feb;41(1):9-14. 

u


