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Objectives

• Understand the Historical context of 
Marijuana

• THC vs CBD

• Mechanism of Action

• Medical roles for Cannabinoids



Marijuana
Historical Usage

• 2900 BC – First modern reference
– Emperor Fu Hsi mentions it as a popular medicine 

due to it having yin (negative feminine)and yang 
(positive masculine)

• 1500 BC – Earliest written record in medicine
– Listing in Chinese Pharmacopeia 



Marijuana

• 70 AD – Roman medical text cited 
– Cannabis to treat ear ache and to suppress sexual 

longing

• 1850 – Cannabis added to the U.S. Pharmacopeia 
Standards

• 1889 – Published in The Lancet  
– Use in opioid withdrawal

    



Marijuana

THE USE OF INDIAN HEMP IN THE TREATMENT  OF 
CHRONIC CHLORAL AND CHRONIC OPIUM 
POISONING.
Edward A. Birch, M.D., M.R.C.P. (HONORARY 
MEMBER OF THE CALCUTTA MEDICAL SOCIETY ; 
PHYSICIAN TO THE GENERAL HOSPITAL, CALCUTTA.)

Volume 133, Issue 3422, 30 March 1889



Legal Marijuana in the U.S.

• Only in the late 19th century did the use of 
Marijuana begin as a popular ingredient in 
many medical products sold openly in 
pharmacies

• It was NOT illegal to grow or possess!!



Marijuana in the U.S.

• 1890s – Smoking of hashish becomes a fad in 
France and crosses over to the U.S.

• 1906 – Pure Food Act requires labeling of any 
cannabis containing product over the counter
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THC vs CBD



Marijuana and Pain Control

• There are over 483 know components of 
which the main psychoactive is

    Delta-Tetrahydrocannabinol (THC)

• There are also 150 other cannabinoids present

• Phyto-Cannabinoids up to 40% of the active 
agents



TERPENES

• Oily compounds secreted in marijuana plants

    glandular trichomes, volatile/aromatic

• Ubiquitous throughout the natural world

• 20K have been identified in plant world, 
marijuana found to have over 200 types

• Similar to cannabinoids, except for repeating 
aromatic 5 carbon ring called isoprene



TERPENES



TERPENES

• Both Terpenes and CBD are know to temper 
the psychoactive effects and anxiety effects of 
THC 

• help to create the “entourage” effect, 
magnifies the therapeutic effects of the 
individual components



Marijuana and Pain Control

• High lipid solubility thus rapid CNS levels and 
also long ½ life in the body

• Urine drug screens can be positive for up to 30 
days for THC

• Urine screens do NOT check for CBD!



Definitions

• Cannabinoid-compound that act at 
cannabinoid receptors 

• The main receptors are CB1 and CB2

• However primary secondary receptors are 
TRPV1, GPR 55, GPR3 and GPR19



Definitions

• G-Coupled proteins when activated decrease

    Adenyl Cylase in a dose dependent way thus 

    alter signaling

• Opioid receptors are also G-reactive 

• When activated centrally they will increase 
dopamine release which causes its 
psychotropic affects



Cannabinoids

• CB1-

     Highly expressed in the nervous system

     receptors in the Hippocampus, Amygdala, 

     Basal Gangli, Cerebellum, 

     Nucleus Accumbens, and Cortex



Cannabinoids

• CB2B

    Spleen, Intestines, Thymus, Testes, 

    Leuckocytes, Macrophages

• CB2A

    Brain, Spinal Cord, Glial Cells



Cannabinoid Receptors

• CB-1 up regulates at gabaneric (inhibitory) and 
down regulates at glutaminergic (excitatory)

• CB2 primary immune function



Cannabinoid Receptors



Effects on Cannabinoid Receptors

• DECREASE

    IGM, IGG, Macrophage activity, Cytokine, 

    Killer Cells, can cause decrease in total 

    Immune function, 

• Inhibit proliferation of Delta TNF alpha, and T 
Cells



Endocannabinoids



Endocannabinoids

• Anandamide also binds to TRPV1 receptors 
and  activates channels in the CNS and 
peripheral  nerves

• Partial agonist CB1 and CB2

• Inactivated by fatty acid amide hydrolase

    (FAAH)



TRPV1 Receptors

• Transient Receptor Potential Vanilloid -1
• High levels in CNS
• Pre-Synaptic
• Activation actually leads to painful burning 

sensation
• Involved in temperature regulation
• Capsaicin – agonist, prolonged use desensitize
• Anandamide/THC-CBD – activates partial



TRPV1 Receptors

• Prolonged activity leads to decrease signaling 
thus decrease release of inflammatory 
molecules such as Prostoglandin/Bradykinen

• Thus chronic use of Cannabinoids would affect 
pain relief



Endocannabinoids

• 2AG (2-Arachidonylglyceral)

    

• full agonist at CB1 and CB2

• Ca dependent channels

• Inactivated by monoacylglyerol lipase (MAGL)



Animal Studies

• FAAH knock out mice have increased levels of 
    Anandamide and show reduced pain 
    sensation in hot plate, formalin and tail flick 
    tests
• Local administration of MAGL inhibitors into rat 

hind paws increases local levels of AG-2 with 
attenuation of formalin test

• FAAH inhibitor decreases allodynia and 
hyperalgesia in neuropathic mice model



THC

• Phyto or Synthetic

• The primary psychoactive cannabinoid in 
cannibus, its metabolites are the primary ones 
assayed in drug tests

• Binds equally to CB1 and CB 2 but the majority 
of its effects are CB1 in the brain

    



CBD

• Not psychoactive

• Thought to protect against the psychoactive 
effects of THC 

• Also acts as a 5Ht receptor agonist

• Low affinity to CB1 and CB2 but can act as an 
antagonist of CB1 and CB2 maybe antagonist 
to GPR 55

• Possible inverse agonist at GPR 3,6,12



CBD

• Evidence that CBD alters the absorption of 
anandamide

• CBD binds to glial cells causing decreased 
production of cytokine 

• (glial cell, specifically microglia, up regulation 
seen in injury/chronic pain states)



CBD

• CBD  extensive metabolization by the CYP3A4 
system only @ 6% bio available, ½ life 1-2 days

• Must be used chronically not for acute pain

• CBD inhibitor of CYP2D6-tramadol

                                 CYP2C9-coumadin



Vegetal



Synthetic



Synthetic





Potential Benefits

• So far the best evidence is for treatment of 
central or neuropathic pain

• Little evidence that they help in nociceptive or 
inflammatory type pain

• Cannabinoids can exert analgesic effects in the  
periphery (mainly anti-inflammatory) and in 
the CNS (dissociative effect)



Side Effects Cannabis

• Addiction!! There is a Cannibus Use Disorder 
(CUD), 2-5% of worlds population use 
Cannabis

• World Drug Report 2017, those who sought 
treatment for addiction, 39% Cannabis, 33% 
Opioids, 10% Cocaine

• 9% of all cannabis users, male >>female, 
young age, high remission rate 17.3%



Side Effects Cannabis
Acute

• Increased CV effects, tachycardia, 
vasodilatation, primarily in the elderly 
myocardial O2 demand, MI, arrhythmia, 
sudden cardiac death 

• Sleepiness, fatigue, weakness, dizzyness, dry 
mouth

• Low blood sugar

• Increased appetite



Side Effects Cannabis
Chronic

• Smoking increased risk of respiratory issues

• Increased risk of testicular cancer

• Decrease efficacy of immune therapy from 
38% response to 16% in cancer treatment

• Long term use can cause structural changes in 
the amygdala, hippocampus 

• Change in volume, shape gray matter density



Cannabis Side Effects
Societal

• European Study

• Eva Hoch, Ludwig Maximilian University,Germany

• In teens regular cannabis use leads to 

    lower education, significant association with 

    High School drop out, decreased Higher 

    degrees, greater welfare dependence, 

    increased risk of depression, Bipolar Symptoms,

    these are dose dependent 



Marijuana Pain Control

• Abrams, et al. Cannabinoid-opioid interaction in 
chronic pain

    Clin Pharmacol Ther 2011;90:844-51

• 21 patients with chronic pain due to arthritis, 
neuropathy, cancer, MS

• Patients using either Morphine ER 62mg q12 or 
oxycodone 53mg q12 (average doses) 

• Vaporized cannabis x5 days



Marijuana Pain Control

    Abrams, et al. 

• Pain significantly decreased 27% (avg)

• No change in area under curve for morphine 
or oxycodone usage
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Blake et al

• Reviewed literature from 1975-2017

• Found 5 clinical studies of THC or CBD on 
Cancer Pain



Blake et al

• Treatments were either 

        THC Oil capsules

        THC/CBD oromucosal spray (Nabiximols)

        THC oromucosal spray



Blake et al

• Dosing wide variability, from 2.4-43.2 mg/day of 
THC  and 0-40 mg/day of CBD

• One study reported improved relief with combo of 
THC/CBD, both at lower doses

• Authors felt that there was evidence suggesting 
medical cannabis reduces chronic or neuropathic 
pain in advanced cancer patients



Journal of Drug and Alcohol 
Dependency
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Whiting PF, et al. Cannabinoids for Medical Use: A 
Systemic Review and Meta-Analysis. JAMA 

2015;13(24):2456-73

• Moderate quality evidence to support use of 
cannabinoids for Tx of chronic pain spasticity due to 
MS

• Low quality evidence associated with improvement in: 
– Nausea/vomiting due to chemotx
– weight gain in HIV pts
– sleep disorders
– Tourette’s



Marijuana Pain
October 2017



Marijuana Pain
October 2017



Chronic Pain 



Aviram et. Al.

• 1,045 patients licensed to use medical 
cannabis were enrolled

• Observational study, multiple pain issues

• Followed up 1,3,6,9 and 12 months 



Aviram et. al

• Found 15-20% reduction of pain at one year 
with all pain conditions

• Found a steep reduction in overall MME use of 
analgesics

• Predictors of success; normal to longer sleep 
duration, lower BMI, lower depression score 
and a diagnosis other then Neuropathic Pain.



Marijuana/Opioids

• M. Olsen, M. Wall et al
      Cannabis Use and Risk of Prescription Opioid  
      Disorder in the United States, American 
      of Psychiatry, Sept. 2017

Author concluded that cannabis use appears to 
Increase rather then Decrease the risk of developing 
non medical prescription opioid use and opioid use 
disorder
    



Marijuana/Opioids



Alabama Medical Cannabis

• Medical Cannabis Act 2021-450 was signed 
into law by Governor Kay Ivey on May 17, 
2021

• Known as the Darren Wesley “Ato”Hall 
Compassion Act

• Named after the son of State Representative 
Laura Hall who’s son died of AIDS at age 25



Alabama Medical Cannibus

• Medical Cannabis may NOT be used by 
smoking or vaping, or consuming food 
products such as cookies or candies



Alabama Medical Cannibis

• Approved Uses

• 15 Categories of Conditions/Symptoms



Alabama Medical Cannibis



Alabama Medical Cannibus

• Unfortunately, Patrick Moody deputy 
Commissioner of the Alabama Department of 
Agriculture has recently stated that he didn’t 
expect licenses for medical marijuana growers 
could be issued before 9/1/22 

• Once licenses are issued then growers can 
start to cultivate (take @ 3-4 months)

• So really not available until 2023!!




