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+ 80 cannabinoids

Cannabis is more than simply Delta-9-THC

CBD and THC: main 
cannabinoids in Canabis 
sativa with similar 
structures

Isolation, strucuture and 
partial synthesis of an 
active constituent of 
hashish. Y. Gaoni, Raphael 
Mechoulam. J. Am. Chem. 
Soc. 86, 1964: 1646.

Prof. Raphael Mechoulam
University of Jerusalem



• Natural component of the Cannabis plant 

• Constitutes up to 40% of marijuana extracts

• Devoid of typical psychological effects of THC

• Evidence for:

 Anti-inflammatory

 Analgesia

 Anti-nausea

 Hypnotic and sedative

 Antipsychotic

 Anticonvulsive 

 Neuro-protective 

 Anxiolytic

 Others

Cannabidiol - CBD

• Antagonism of the 9-THC when both contents are 
administered concomitantly



Interaction THC x CBD 
Healthy Volunteers

Zuardi e col., 1982 - Psychopharmacology76 (3):245-250.

Could CBD be
anxiolytic or
antipsychotic

by itself?

Prof. Antonio Zuardi
University of São Paulo



Cannabidiol has antipsychotic effects 
without inducing catatonia





Open-trial of CBD in acute schizophrenic patients

Zuardi et al. Journal of Psychopharmacology 2006





Side-effects
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CBD  in Parkinson’s Disease

Chagas et al. In press



CBD increases total sleep time

Chagas, Crippa et al.2013



CBD improves REM sleep behavior disorder 

Chagas, Crippa et al. In press

• REM sleep behavior disorder 
(RBD):

• Parasomnia characterized by 
the loss of muscle atony during 
REM sleep 
• Associated with nightmares 
and active behavior during 
dreaming
• Pharmacological management 
of RBD is limited (as the main 
drug used to treat the condition 
is clonazepam, a 
benzodiazepine with a long half-
life. The use of benzodiazepines 
in elderly individuals is 
potentially problematic because 
of their adverse effects, which 
restrict the use of these drugs in 
patients with PD and RBD) 



CBD improves REM sleep behavior disorder 

Chagas et al. In press







“Socialite Paris Hilton (25) has launched a campaign to have the Cannabidiol
content of Marijuana increased.

A reduction in the amount of the Cannabidiol a non-psychoactive 
cannabinoid which has antipsychotic properties has been identified by Paris
Hilton as a major factor contributing to the psychotic breakdowns of Britney 
Spears”

Paris Hilton was right!

Morgan et al, Psychol Med, 
Ahead of Prinf 29July2011

“These findings raise concerns for the harms stemming from
use of varieties such as 'skunk', which lack any CBD but
currently dominate the supply of cannabis in many countries”.



Bhattacharyya et al. , 2009

Opposite effects of THC
and CBD on human brain function

Bhattacharyya et al. Neuropsychopharmacology
2009a,2009b, 2010, Fusar-Poli AGP 2010.



Cannabidiol and Anxiety

Crippa et al., RBP Psychiatry, 2012

Anxiolytic effects of CBD has bell-
shaped dose response curve



Saline

Diazepam

Guimarães et al., Psychopharmacology 1990

Anxiolytic effect of CBD in the EPM (with 
a bell-shaped dose response curve)
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Zanelatia et al, 2010

CBD (30 mg/kg) reduced the immobility time and increased BDNF levels in the FST 
similarly to the prototype antidepressant imipramine

Immobility time

BDNF levels





CBD reduced rCBF in the left 
parahippocampal gyrus
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The Simulated Public Speaking Test

B: baseline

P: pre-stress

A: anticipatory

S: performance

F: post-stress



Anxiety Negative Self-
statement



CBD and The Simulated Public Speaking Test

Inverted ‘U’-shape
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NO WITHDRAWAL SYMPTOMS ASSESSED BY THE:
• Marijuana Withdrawal Symptom Checklist

• Withdrawal Discomfort Score

• Hamilton anxiety scale (HAMA)

• Clinician-Administered Dissociative States Scale



Cannabis Withdrawal Syndrome

Before (day 1) After (day 13)

INCREASED GLOBAL CBF AFTER CBD TREATMENT



Cannabis Withdrawal Syndrome



CBD for Craving Treatment in Crack Users

Zuardi et al., unpublished data

• 31 crack
users

• Oral CBD 
300 mg/day

(n=14)

(n=17)



• Basal PPI deficit specifically reverted by the atypical antipsychotic clozapine

• SHRs present impaired social interaction that is specifically ameliorated by 

atypical antipsychotics 

• Display hyperlocomotion attenuated by antipsychotics and potentiated by 

amphetamine

• Deficit in contextual fear conditioning (CFC) that is reversed specifically by 

antipsychotics and potentiated by psychostimulants and ketamine

Spontaneously hypertensive rats (SHR)
An animal model to study schizophrenia



Antipsychotic Profile of Cannabidiol in an Animal Model of 
Emotional Context Processing in Schizophrenia

Suggest a potential therapeutical effect of CBD to treat the emotional 
processing impairment presented in schizophrenia.

• SHR showed a decreased freezing response when compared to WR that was 
attenuated by 1 mg/kg CBD 
• All CBD-treated WR presented a decreased freezing response when 
compared to control rats

Levin et al, CPD 2013



Is Cannabidiol capable to prevent Psychosis ? An Animal Model 
of Emotional Context Processing and PPI in Schizophrenia

• SHR rats were treated from 30 to 60 day of birth and assessed at 90 day

Abilio et al, in preparation



Total absence of convulsive crises and
self-reported subjective improvement

No reduction in convulsive crises and
no self-reported subjective improvement

Only self-reported subjective improvement

Absence of generalization of crises and
self-reported subjective improvement

PLACEBO CANNABIDIOL

15 secondary generalized
epilepsy with temporal
focus, resistant to      
treatment.

2 independent groups:-
Placebo x CBD (200-
300)

Administered for as long    
as  4 ½ months.



2009



Cannabidiol and Epilepsy

Oscilatory brain activity before (baseline) and after IHPILO treatment



Cannabidiol and Epilepsy

increased SE latency (1) and (2) lower seizure 

Oscilatory brain activity before (baseline) and after IHPILO treatment

Cell density and Number of cellular degeneration



Cannabidiol and Epilepsy (CDKL5 Sd.)

A.F, 5 years
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Others
• Diabetis
• Multiple Sclerosis
• Alzheimer
• Tardive Dyskinesys
• Rheumatoid Artritis
• Fibromialgia
• Neuroblastoma
• Among others





Prof. Lester Grinspoon
Associate Professor Emeritus of Psychiatry Harvard 
Medical School

"When science starts to manipulate molecular 
fractions and look more closely at CBD, we will 
certainly have more surprises in respect to the 
benefits of Cannabis. It shall be the wonder of 
our time, as was penicillin in the past“

20/JAN/2014









Conclusions

• Although the mechanisms of CBD are still 
unknown, a considerable body of evidence suggests 
that it has antipsychotic, anxiolytic and other 
properties

• Clinical trials with CBD and its new derivatives are
clearly needed to confirm these possible effects in 
the treatment of different neuropsychiatric 
conditions




