
Cannabis: 
Basic Biology and Implications for Medicine and Mental Health

Sachin Patel MD PhD
James G. Blakemore Professor of

Psychiatry and Behavioral Sciences, 

Molecular Physiology & Biophysics, and

Pharmacology

Director, Division of General Psychiatry



Disclosures

• Research Contract H. Lundbeck A/S
• Scientific consultant for Psy Therapeutics



Outline

• Cannabis, cannabinoids and endocannabinoid 
• Medical Cannabis Introduction
• Cannabis and Pain
• Cannabidiol and Epilepsy
• Cannabis Adverse Effects
• Problem Cannabis Use
• Cannabis and Mental Health Outcomes: focus on Schizophrenia



The Basics



Natural                              vs.                            Synthetic 

Marijuana, hashish Spice, spike 99, K2



Cannabinoids



Cannabinoids



Endogenous cannabinoids
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Cannabinoid Receptors

Pisanti et al. (2013) TIPS



Cannabinoid Receptors

Eggan and Lewis, 2010

Freund et al., 2003

Ataxia
Memory problems

Mood changes



CB1 receptor desensitization in humans

Hirvonen et al. 2012



Synaptic Effects of Cannabinoids



Medical Cannabis: What, Where, Why and How



Nierengarten (2019), Contemp. Ped.

What

https://www.contemporarypediatrics.com/authors/mary-beth-nierengarten-ma


What

• In adults with chemotherapy induced nausea and vomiting, oral 
cannabinoids are effective antiemetics.
• In adults with chronic pain, patients who were treated with cannabis or 

cannabinoids are more likely to experience a clinically significant reduction in 
pain symptoms 
• In adults with multiple sclerosis (MS) related spasticity, short-term use of oral 

cannabinoids improves patient-reported spasticity symptoms. 
• For these conditions the effects of cannabinoids are modest; for all other 

conditions evaluated there is inadequate information to assess their effects.

This report is available to download as a free 
pdf:
Nationalacademies.org/CannabisHealthEffects



Where

This report is available to download as a free 
pdf:
Nationalacademies.org/CannabisHealthEffects



Why

This report is available to download as a free 
pdf:
Nationalacademies.org/CannabisHealthEffects



How



Cannabis and Pain



Cannabis and Pain in Human Experimental Studies

Both smoked marijuana and oral 
THC reduce pain sensation in a 
CPT laboratory pain model

Cooper et al. (2013). NPP



Cooper et al. (2013). NPP

Only smoked active marijuana resulted in significant “high” 
sensation

Cannabis and Pain in Human Experimental Studies



Chronic Pain

Whiting et al. (2015), JAMA

There was moderate-quality evidence to support the use of 
cannabinoids for the treatment of chronic pain and spasticity



From: The Effects of Cannabis Among Adults With Chronic Pain and an Overview of General HarmsA
Systematic Review

Ann Intern Med. 2017;167(5):319-331. doi:10.7326/M17-0155



From: The Effects of Cannabis Among Adults With Chronic Pain and an Overview of General HarmsA
Systematic Review

Ann Intern Med. 2017;167(5):319-331. doi:10.7326/M17-0155



Produced and marketed by GW 
Pharmaceuticals. Approved in the UK for the 
treatment of pain and spasticity associated with 
MS

Extracted from pharma grown cannabis in the 
UK. 

Sublingual preparation of THC:CBD in a 1:1 
ratio. Also contains >100 trace cannabinoids

Multiple Sclerosis 

Novotna et al. (2015), E. J. Neurol.



Multiple Sclerosis 

Whiting et al. (2015), JAMA



Cannabidiol and Epilepsy



Cannabidiol and Epilepsy

Thiele et al. (2018), The Lancet

20 mg/kg
A randomised, double-blind, 
placebo-controlled, phase 3 trial at 
24 clinical sites in the USA (n=17), 
the Netherlands (n=1), and Poland 
(n=6). Eligible patients were aged 
between 2 and 55 years, with a 
clinical diagnosis of Lennox-Gastaut 
syndrome

https://www.sciencedirect.com/topics/medicine-and-dentistry/lennox-gastaut-syndrome


Cannabidiol and Epilepsy

Thiele et al. (2018), The Lancet



Adverse Effects and Problemed Use



From: The Effects of Cannabis Among Adults With Chronic Pain and an Overview of General HarmsA
Systematic Review

Ann Intern Med. 2017;167(5):319-331. doi:10.7326/M17-0155



From: The Effects of Cannabis Among Adults With Chronic Pain and an Overview of General HarmsA
Systematic Review

Ann Intern Med. 2017;167(5):319-331. doi:10.7326/M17-0155



Problem Cannabis Use

• 4.2 million Americans reported experiencing symptoms in the past year that would qualify 
them for cannabis use disorder.

• Risk factors include:
– Initiating cannabis use at a 

young age.
– Being male and smoking 

cigarettes.

Greater frequency of 
cannabis use also 
increases likelihood of 
developing problem 
cannabis use.

Center for Behavioral Health Statistics and Quality, 2015



Cannabis Withdrawal and Dependence Treatment



Marijuana Withdrawal and Dependence Treatment

Mirtazapine (30 mg/day) and quetiapine
(200 mg/day) substantially reversed
withdrawal-related disruptions in sleep
and food intake, yet did not decrease
cannabis relapse in the laboratory, while
baclofen (60, 90 mg/day) had little effect
on any measure (Haney et al., 2010;
Cooper et al., 2012).



Cannabis Use and Mental Health Outcomes

Public Release

Mental Health
• In individuals with schizophrenia and other psychoses, a history of cannabis 

use may be linked to better performance on learning and memory tasks.
• Cannabis use does not appear to increase the likelihood of developing 

depression, anxiety, and posttraumatic stress disorder.
• For individuals diagnosed with bipolar disorders, near daily cannabis use may 

be linked to greater symptoms of bipolar disorder than non-users.
• Heavy cannabis users are more likely to report thoughts of suicide than non-

users.
• Regular cannabis use is likely to increase the risk for developing social anxiety 

disorder.

• There is substantial evidence of a statistical association between cannabis 
use and the development of schizophrenia or other psychoses, with the 
highest risk among the most frequent users. 



Cannabis use as a risk factor for schizophrenia

Moore et al., 2007



Cannabis use as a risk factor for schizophrenia

Marconi et al., 2016



Cannabis use as a risk factor for schizophrenia

Marconi et al., 2016



THC use and psychotic symptoms

• “The positive symptoms induced by Δ9-THC included suspiciousness, paranoid and grandiose 
delusions, conceptual disorganization, and illusions. It also produced depersonalization, 
derealization, distorted sensory perceptions, altered body perception, feelings of unreality and 
extreme slowing of time. Δ9-THC produced negative symptoms including blunted affect, 
reduced rapport, lack of spontaneity, psychomotor retardation, and emotional withdrawal.”

D’Souza et al., 2004



THC worsens psychotic symptoms in 
schizophrenia



Dysregulation in endocannabinoid signaling in 
schizophrenia

Eggan et al. 2010

Patients with schizophrenia have reduced 
CB1 receptors in the prefrontal cortex 
compared to controls and depressed 
patients



Summary

• Medical and recreational use of cannabis is growing
• Medical professionals should be educated on the biology, efficacy and 

adverse effects of cannabinoids
• Efficacy of cannabinoids for the treatment of pain is present but weak and 

has significant limitations in terms of types of cannabis used and length 
and quality of trials
• Cannabidiol was recently approved for treatment of Seizures
• Physical AEs of cannabis use are limited
• Mental health consequences are present but causal relationships between 

cannabis use and mental health consequences is very limited


