
Medical Consequences of Marijuana and 

Issues Surrounding Medical Marijuana 

Jag H. Khalsa, Ph.D., M.S. 
Chief, Medical Consequences Branch, DPMC 

National Institute on Drug Abuse, NIH 

 
Presented at   

CSAM 

Vancouver, Canada 

December 6, 2011 

 

• Thanks to:  

• Harrison G. Pope, Jr., M.D., McLean Hospital / Harvard Medical School 

• Thomas Lunqvist, Ph.D., Lund University Hospital, Sweden 

• Steven Grant, Ph.D. NIDA; Billy Martin, M. Haney, A. Budney 

• Ahmed Elkashef, MD., DPMC, NIDA/NIH 

 



Nicoll, RA and Alger, BE (2004). The brain’s own marijuana. Scientific American, pp.70-75. 



In 1810, a member of Napoleon’s Commission des 

Sciences et des Arts wrote*: 

“For the Egyptians, hemp is the plant par excellence, 

not for the uses they make of it in Europe and many 

other countries, but for its peculiar effects.  The 

hemp cultivated in Egypt is indeed intoxicating and 

narcotic.” 

*Rouyer, M., Sure les medicaments usuels des Egyptiens. Bull. Pharmacie 2, 25 
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Epidemiology of Marijuana Abuse 

• Global: ~162 million annual users (WHO-06) 

• 2004:14.6 million Americans 12 years and older 
have used it at least once in their lifetime; 2-3 mil 
new users each year; ~2-4% become dependent 
within 24 months of first use 

• Current use among high school senior students: 
19.8%; 10th graders: 15.2%; 8th graders: 6.8% 

• 2003: 3rd Most commonly used drug mentioned in 
ED visits in US.  

 

• [13680 citations-first in 1843] 

 



Epi contd. 

• Roughly 1% to 2% of the new users develop a 

clinically significant cannabis dependence 

syndrome during the first 1-2 years after onset of 

smoking Mj (Wagner & Anthony, 2002; Chen et 

al. under review) 

• The fraction of new cannabis users who eventually 

develop cannabis dependence syndrome is about 

One cannabis dependence case for every 9-11 who 

start smoking cannabis (Anthory et al. under 

review; Anthony, in press; Anthony et al. 1994). 



An Estimated 19.5 Million Recently Active 

Illegal Drug Users in the USA, 2002 
(Data from NHSDUH, 2002) 
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(14.5 million cannabis users; 6.2% of the community population age 12+ years) 



Tobacco, 1 in 3 

Heroin, 1 in 4-5 

Cocaine HCl, 1 in 6 

Stimulants other 
than cocaine, 1 in 9 Cannabis, 

1 in 9-11 

Anxiolytic, 
sedative, & 
hypnotic 
drugs, 1 in 11 

Analgesic 
Drugs, 1 in 11 

Psychedelic 
drugs, 1 in 20 

Inhalant 
drugs, 1 in 20 

Estimated 
fraction 
of drug users 
who have 
become 
drug 
dependent 

How Many Of These 

Cannabis Users 

Eventually Develop The 

Cannabis Dependence 

Syndrome?  

Crack + HCl, 1 in 5 (??) 

Alcohol, 1 in 7-8 

(Adapted from Anthony et al., 1994; Chen & Anthony, 2004) 



Pharmacological Profile of THC 

Pain perception 

Dependence 

Reward 

Appetite 

Anxiety 

Motor function 

Cognition 

Sensory perceptions 

Sedation 

— Stimulant 

Euphoria/sociability 

THC 



Two Cloned Cannabinoid Receptors 

Overall homology = 44%  

Transmembrane homology = 68%  
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Blockade of effects of smoked marijuana by the 

CB1-selective cannabinoid receptor antagonist 

SR141716 
Huestis, Gorelick, Heishman, Preston, Nelson, Moolchan, 

Frank,  Arch Gen Psychiatry. 2001;58:322-328.  

Cannabinoid Effects Are CB1 Receptor-mediated 



THC Self-administration is CB1 Receptor 

Mediated 

Consecutive sessions 
1 2 3 4 5 6 7 8 9 10 11 12 13 

0 

10 

20 

30 

40 

50 
SR141716A 

Pretreatment 

(0.3 mg/kg) 

In
je

ct
io

n
s/

se
ss

io
n

 
Vehicle  

Pretreat. 
Vehicle  

Pretreat. 

*Tanda et al., 2000 



12th Graders’ Past Year Marijuana Use vs. 
Perceived Risk of Occasional Marijuana Use  
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Source: MTF Study, 2003 

Epidemiological Research 

Is Helping Us to Better Understand Factors 
Contributing to Drug Use   



 ADDICTION IS A DEVELOPMENTAL 
DISEASE 

it starts in adolescence and childhood 

NIAAA National Epidemiologic Survey on Alcohol and Related Conditions, 2003.  

Age 

Age at tobacco, at alcohol and at cannabis use dependence as per DSM IV 
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CNS-COGNITIVE EFFECTS 

• HUMANS: Chronic Mj impairs cognition, 

short-term memory and executive function 

• Heavy users displayed greater impairment 

than light users on attention/exec func., 

reduced learning of word lists etc. 

 



COGNITIVE/PSYCHOLOGICAL/ 

MENTAL EFFECTS 

• Chronic Mj use may be associated with major 

depression, ADHD and aggressive behaviors in 

drug-dependent adolescents (Crowley). 

• Mj use is associated with dependence and 

withdrawal. 

• ―Cannabis Psychotic Disorder‖-with delusions or 

with hallucinations-reported. More research is 

needed.   



Marijuana and Psychosis 

• Prevalence and impact of cannabis use 

disorders in adolescents with early onset first 

episode psychosis 

• Sample: 99 adolescents (age 14 to 18) with early 

onset of psychosis (EOP) [onset age 14 to 17], 

admitted to the Early Psychosis Prevention and 

Intervention Centre in Australia.  

• Data were collected from medical files using a 

standardized questionnaire.  



Marijuana and Psychosis 

• RESULTS: Prevalence of lifetime CU was 65.7%, of 

current CU at baseline 53.5%, and of persistent CU 

throughout treatment 26.3%. Only persistent CU was 

linked to worse outcomes and more service 

disengagement.  

• Baseline CU was associated with worse baseline 

characteristics, but only persistent CU was linked with 

worse outcome. About half of those with baseline CU 

reduced cannabis during treatment. For these, 

effectively treating the psychotic disorder may already 

be beneficial (Schimmelmann BG, Conus P et al. 2011)   



Marijuana and Psychosis 

• Do cannabis and urbanicity co-participate in causing 

psychosis? Evidence from a 10-year follow-up cohort 

study (The Netherlands):  

 

• Aim: To investigate whether an urban environment plays a role in 

moderating the effects of adolescent cannabis use on psychosis 

risk.  

 

• METHOD: Prospective data (n=1923, aged 14-24 years at base 

line) from the longitudinal population-based German Early 

Developmental Stages of Psychopathology cohort study were 

analyzed. Urbanicity was assessed at baseline and defined as living 

in the city of Munich (4061 individuals per square mile) or in the 

rural surroundings (553 individuals per square mile).    



Marijuana and Psychosis 

• METHOD: (contd.)  

• Cannabis use and psychotic symptoms were assessed 

three times over a 10-year follow-up period using the 

Munich version of the Composite International 

Diagnostic Interview   

 

• Cannabis use and psychotic symptoms were assessed 

three times over a 10-year follow-up period using the 

Munich version of the Composite International 

Diagnostic Interview  

•   



Marijuana and Psychosis 

• RESULTS: Significant interaction between 

cannabis and urbanicity [10.9% adjusted 

difference in risk, 95% CI (CI) 3.2-18.6, p=0.005].  

• The effect of cannabis use on follow-up incident 

psychotic symptoms was much stronger in 

individuals who grew up in an urban environment 

(adjusted risk difference 6.8%, 95% CI 1.0-12.5, 

p=0.021) compared with individuals from rural 

surroundings (adjusted risk difference -4.1%, 95% 

CI -9.8  to 1.6, p=0.159).  

 



Marijuana and Psychosis 

• CONCLUSIONS:   

 

• Exposure to environmental influences 

associated with urban upbringing may increase 

vulnerability to the psychotomimetic effects of 

cannabis use later in life (Kuepper R, van Os J et 

al. 2011) 

•   

 



Marijuana and Psychosis 

•  Cannabis use at a young age is associated with 

psychotic experiences  

• In 17 698 adolescents (21.6, s.d.=4.2 years old), 

Mj use at age 12 years or younger was strongly 

associated with a top 10% score on psychotic 

experiences [OR 3.1, 95%  (CI) 2.1-4.3] and to a 

lesser degree with negative symptoms (OR 1.7, 

95% CI 1.1-2.5).  

• The OR of heavy users (>€25/week) for -ve sx 

was 3.4 (95% CI 2.9-4.1), for psychotic 

experiences 3.0 (95% CI 2.4-3.6), and for 

depressive symptoms 2.8 (95% CI 2.3-3.3).  



Marijuana and Psychosis 

•  Cannabis use at a young age is associated with 

psychotic experiences (contd.) 

 

• Conclusions:  Early start of cannabis use is 

strongly associated with subclinical psychotic 

symptoms and to a lesser degree with negative 

symptoms, while smoking high amounts of 

cannabis is associated with increased levels of 

all three symptom dimensions: psychotic, 

negative and depressive. Suggestion: the impact 

of cannabis use is age specific (Schubert CD, 

Van Gastel WA et al. 2010). 

 



Marijuana and Psychosis 

• Association between cannabis and psychiatric 

hospitalization (The Netherlands):   

• Investigated relationship between Mj use and mental 

health.  

 

• In a cross-sectional analysis of a sample of 17 698 

individuals with a mean age of 22 years (SD: 4.2), 

investigators found a dose-response relationship between 

the amount of Mj use and the odds for psychiatric 

hospitalization. Adjusted  OR for hospitalization increased 

with the amount of cannabis consumed from 1.6 (95% CI: 

1.1-2.3) in incidental users to 6.2 in heavy users 

(>€25/week).  

•   

•   

 



Marijuana and Psychosis 

• Association between cannabis and psychiatric 

hospitalization (The Netherlands):  (contd.)  

•   

• Exposure to cannabis before the age of 12 years was found 

to carry a 4.8 (95% CI: 2.9-7.8) times increased odds for 

past psychiatric hospitalizations.  

 

• Conclusions: Early and heavy uses of cannabis are each 

and independently associated with poor mental health 

in its users (Schubart CD, Boks MP et al. 2011)  

•   

 



Marijuana and Psychosis 

 

• Pro-psychotic effects of THC might be related to 

impaired network dynamics with impaired 

communication between the right and left frontal lobes 

(Morrison PD, Nottage J et al. 2011)  



Marijuana and Psychosis 

• Cannabis use and progressive cortical thickness loss in 

areas rich in CB1 receptors during the first five years 

of schizophrenia   

• 51 pts with recent onset schizophrenia and 31 

matched healthy controls; 19 pts used cannabis 

• RESULTS: Patients who used cannabis showed 

additional thinning in the left dorsolateral 

prefrontal cortex (DLPFC), left anterior 

cingulate cortex (ACC) and left occipital lobe as 

compared to non-cannabis users.   



Marijuana and Psychosis 

• Cannabis use and progressive cortical thickness loss in 

areas rich in CB1 receptors during the first five years 

of schizophrenia  (contd.) 

 

• First-episode schizophrenia patients who use 

cannabis show a more pronounced cortical 

thinning than non-using patients in areas known 

for their high density of CB1 receptors, such as the 

ACC and the DLPFC (Rais M, van Haren NE, et 

al. 2010-The Netherlands) 

 

 



Marijuana and Psychosis 

 

• Within heavy cannabis users, grey and white matter 

volume was correlated with measures of cannabis use 

and dependence. Regional grey matter volume in the 

anterior cerebellum was larger in heavy cannabis users.  

 

• Within the group of heavy cannabis users, grey matter 

volume in the amygdala and hippocampus correlated 

negatively with the amount of cannabis use or 

dependence.   (Cousiin et al. 2011) 

•   



COGNITIVE/PSYCHOLOGICAL/ 

MENTAL EFFECTS 

• Chronic Mj use may be associated with major 

depression, ADHD and aggressive behaviors in 

drug-dependent adolescents (Crowley). 

• Mj use is associated with dependence and 

withdrawal. 

• ―Cannabis Psychotic Disorder‖-with delusions or 

with hallucinations-reported. More research is 

needed.   



COGNITIVE/PSYCHOLOGICAL/ 

MENTAL EFFECTS 

• Tolerance/Withdrawal: Mj can produce 
tolerance and dependence in animals. 

• HUMANS: Withdrawal leads to “inner unrest”, 
increased activity, irritability, insomnia, and 
restlessness. 

• Common symptoms: “hot flashes, sweating, 
rhinorrhea, loose stools, hiccups, anorexia, all 
are reduced by resumption of marijuana use. 
Chronic Mj users seeking Tx. become 
dependent on Mj. 



Nicoll, RA and Alger, BE (2004). The brain’s own marijuana. Scientific American, pp.70-75. 



 

  

 

 Two Types of Cognitive Effects:     

 

• Effects of acute intoxication 

 

 

•Residual effects 



 

  

 

 Acute Effects:                   

 

There is no dispute that cannabis produces 

cognitive impairment during acute intoxication; 

effects can be shown using driving or flight 

simulators 



 

  

 

 Marijuana and Driving                   

 

Marijuana Use and Motor Vehicle Crashes 

(Meta-analysis):  To assess the association 

between marijuana use and crash risk, the 

authors performed a meta-analysis of 9 epi 

studies published in English in the past 20 yrs 

identified through a systematic search of 

bibliographic databases. RESULTS: Marijuana 

use by drivers is associated with a significantly 

increased risk of being involved in motor vehicle 

crashes (Li MC, Brady JE et al. 2011) 

The results of this meta-analysis suggest that marijuana use by drivers is associated with a significantly increased risk of being involved in motor vehicle crashes (Li MC, Brady JE et al. 2011). 

 
The results of this meta-analysis suggest that marijuana use by drivers is associated with a significantly increased risk of being involved in motor vehicle crashes (Li MC, Brady JE et al. 2011). 

 
The results of this meta-analysis suggest that marijuana use by drivers is associated with a significantly increased risk of being involved in motor vehicle crashes (Li MC, Brady JE et al. 2011). 

 



 

  

 

 Marijuana and Driving                   

 

There is no dispute that cannabis produces 

cognitive impairment during acute intoxication; 

effects can be shown using driving or flight 

simulators   



Marijuana, opiates  and Driving 

• Medical cannabis and chronic opioid therapy:  

 

• Epi data show associations between recent cannabis use 

and both psychomotor impairment and motor vehicle 

crashes, associations that are strengthened by the 

concomitant use of alcohol and other central nervous 

system depressants.  

 

• Data from pain clinics reveals an unusually high 

prevalence of cannabis use in nearly all age groups and an 

association between cannabis use and opioid and other 

substance misuse.  

•   



Marijuana and Driving 

• Medical cannabis and chronic opioid therapy:  (contd.) 

 

• CONCLUSIONS: Concomitant use of cannabis and 

opioids is an absolute contraindication to the operation 

of a motor vehicle. In patients who use cannabis and 

are prescribed opioids, heightened vigilance for opioid- 

and other substance-related problems is warranted. It 

is appropriate to refrain from prescribing opioids to 

individuals using medical cannabis if there is 

reasonable suspicion that the combination will pose a 

risk to the patient or others (Reisfield GM, 2010)  



 

  

 

 Two Types of Residual Effects:                   

 

•Temporary effects (lasting a few days or weeks) due 

to: 

•Residue of cannabinoids in the brain 

 

•Withdrawal symptoms 

 

•Long-term effects due to toxicity to the brain. 



 

  

 

 Temporary Residual Effects:                   

 

Pope & Yurgelun-Todd (1996)  Yes (24 hrs) 

 

Fletcher et al. (1996)   Yes (72 hrs) 

 

Pope et al., 2001,2002, 2003  Yes (7 days) 

 

Solowij et al., 1998, 2002  Yes (17 hrs) 

 

Grant et al. (meta-analysis, 2003) No, overall 



 

  

 

 Long-term Residual Effects:                   

 
Lyketsos et al., 1999   No (10-yr follow-up) 

 

Pope et al., 2001,2002, 2003  No (28 days) 

 

Solowij et al., 1998, 2002  Yes (Up to 2 years) 

 

Bolla et al., 2002   Yes (25 days)  

  

Grant et al. (2003)   No, overall 

 

Fried (in-utero)   Yes 

 

Day (in-utero)    Yes 



 

  

 

 Why the lack of agreement on long-term 

residual effects?                   

 

Selection bias: 

 
• Cannabis users seeking treatment 

 

• Users worried about their functioning 

 

• Users with psychiatric conditions 

 



 

  

 

 Why the lack of agreement on 

long-term residual effects?                   

 

Information bias: 
 

• Cannabis users may deny or minimize their 

use of other drugs 

 

• Users may deny or minimize depression or 

other conditions 

 



 

  

 

 Why the lack of agreement on long-

term residual effects?                   

 

 Confounding variables: 
 

Cognitive deficits in heavy cannabis users might be due to 

something other than cannabis: 

 

•Heavy users may have had poorer skills even before they 

first started smoking. 

 

•Heavy users may have learned less. 



 

  

 

What about brain studies?                   

 

• EEG studies 

 

• Metabolic studies 

 

• Imaging Studies 



0.5 mg 1.0 mg 

3.0 mg 

EFFECTS OF THC ON ACTIVITY 

WITHIN FOREBRAIN REGIONS 

INCLUDING N. ACCUMBENS 

 
Subjects were injected with 0.5, 1, or 3 mg 

of THC. Colorized areas represent those 

voxels in which mean percent area under 

the curve was greater than the null 

hypothesis at p≤.01 level.    

Alan Bloom,Medical College of Wisconsin 



Brain Imaging Studies 

• Cannabis produces various metabolic changes in the brain. 

• Long-term users appear to have lower resting levels of CBF. 

• Administration of cannabis increases CBF and  

   brain metabolism in experienced users. 

• Administration of cannabis decrease CBF 

   in inexperienced users. 

• The effects have been particularly apparent  

   in frontal cortical areas. 

• Cessation of long-term use leads to a decrease in the frontal lobes. 



 

  

 

Chronic cannabis users, by their own admission, are not 

happy campers 
Amanda J. Gruber, M.D. , Br J Psychiatry 2003 

 

             Positive     Neutral     Negative 

       

What effect has marijuana 

had on your… 

 

Social Life?    5 %      25%           70% 

 

Physical Health?   0      19%           81% 

 

Mental Health?   24%      16%           60% 

 



 

  

 

Unhappy campers (cont.) 
 

    Positive          Neutral      Negative   

      

What effect has marijuana 

had on your… 

 

Cognition?   2%                     8%                 91% 

 

Memory?   0  8%          91% 

 

Career?   0  21%          79% 

 



 

 

 

  

 

CONCLUSIONS  

          

     

• There is no clear consensus on whether cannabis 

produces long-term or irreversible effects on the 

brain. 

 

• It is very clear, however, that regular cannabis use 

(several times a week) is associated with impaired 

functioning – both by objective measures and by 

the admissions of users themselves. 



Conclusions: Memory/Cognition 

• Marijuana affect attention and memory 

 

• These effects vary in relationship to age of onset and 

use pattern 

 

• Early onset, heavy users have deficits in verbal IQ 

and learning 

 

• Marijuana dependent patients recruit more brain 

areas than non-users for the same task 



Conclusions: Memory/Cognition 

Treatment programs should incorporate: 

 

• A built-in flexibility to offer care to patients of all ages. 

• The subtle impairments in cognition within their agenda and work 

towards their resolution. 

• Sessions for family members and significant others. 

• Performance of complex tasks and the ability to learn. 

• A focus directly on use itself and help to improve the accompanying 
deficits in competence.  

• A help to critical examination of the drug-related episodic memory.  

• Strategies to enhance self-esteem . 

• Adequate questions to enhance the recognition factor.  

 



CARDIOVASCULAR EFFECTS 

• ACUTE: Increased heart rate, blood pressure, 
cardiac output.  The CV effects are mediated via 
central, vagal, and sympathetic systems, as well as 
via cannabinoid and endocannabinoid systems.  
Tolerance develops rapidly. 

• Higher doses may lead to postural hypotension 
and dizziness. 

• Mj CV effects are not associated with serious 
health problems in young healthy users. 



CARDIOVASCULAR EFFECTS 

• Occasional MI and stroke and other CV 

effects have been reported in young healthy 

users. 

• Marijuana smoking by people with CV 

disease poses health risks because of the 

effects of the resulting increased cardiac 

work, increased CAs, carboxyhemoglobin 

and postural hypotension. 



Hepatic Effects 

 

• Current daily marijuana use was strongly 

associated with moderate to severe fibrosis 

in patients with chronic HCV 

 

(Ishida JH et al "Influence of Cannabis Use on Severity of Hepatitis C Disease." 

ASLD, Abstract 211, presented Oct. 28).  

 



ENDOCRINE EFFECTS 

• In ANIMALS, acute Mj use suppresses gonadal 

steroids, growth hormone, prolactin, and thyroid 

hormones; and activates HPA.  

• Mediated via endogenous cannabinoid receptor in 

or near the hypothalamus. 

• HUMANS: Effects (lower testosterone levels, 

decreased LH levels, infertility, gynecomastia, 

thyroid effects) are inconsistent; log-term effects 

are unclear.     



Pulmonary/Respiratory Consequences 

• Marijuana smoke consists of mixture of toxic gases and particulates, 
many of which are known to be harmful to the lung.  

 

• Although far fewer marijuana than tobacco cigarettes are generally 
smoked on a daily basis, the pulmonary consequences of marijuana 
smoking may be magnified by the greater deposition of smoke 
particulates in the lung due to the differing manner in which marijuana 
is smoked.  

 

• THC --modest short-term bronchodilation.  

• Regular marijuana smoking--chronic cough and sputum, 

 

• Airway inflammation and injury and dysregulated growth of 
respiratory epithelial cells may all be precursors to lung cancer.  

 



Pulmonary/Respiratory Consequences 

• THC ---oxidative stress, mitochondrial dysfunction, and 
inhibit apoptosis. 

 

• Physiologic, clinical or epidemiologic evidence that 
marijuana smoking may lead to chronic obstructive 
pulmonary disease (COPD) or respiratory cancer is limited 
and inconsistent.  

 

• Habitual use of marijuana-- abnormalities in the structure 
and function of alveolar macrophages, impaired microbial 
phagocytosis, and killing that is associated with defective 
production of immunostimulatory cytokines and nitric 
oxide, thereby potentially predisposing to pulmonary 
infection. (Tashkin, 2005) 

 



Pulmonary/Respiratory Consequences 

• Impairs pulmonary function, pulmonary 

responsiveness, bronchial cell characteristics  

• Mj smokers show higher levels of cytologic 

components in their sputum when compared with 

tobacco smokers’ sputum 

• Mj use is a risk factor for ill health-increased risk 

of outpatient visits for respiratory illnesses; 

injuries and other types of illnesses compared with 

nonsmokers 



Pulmonary/Respiratory Effects 

• Squamous cell carcinomas of the oral cavity in Mj 

smokers  

• Two cases of squamous cell carcinomas of the 

tongue reported in Mj smokers 

•  Reports of cancers of the mouth and larynx (deep 

inhalation leads to earlier deposits of particulate 

matter due to turbulance and internal impaction) 

 



IMMUNE EFFECTS OF THC  

• Suppresses macrophages, NK cells, and T 
lymphocytes; predominantly via CB2 receptors, 
that are expressed on leukocytes.  

• Inhibits T cell production of immunostimulatory 
Th-1 cytokines (interleukin-2, IFN-alpha) while 
promoting production of immunoinhibitory Th-2 
cytokines (IL-4, IL-10). This impairs host’s ability 
to develop anti-tumor immunity against infections. 



IMMUNE EFFECTS OF THC-contd. 

• Impairs cell-mediated and humoral immune system 
resulting in decreased host resistance to bacterial and 
viral infections (increased risk of infections). 

• Microglial inhibition 

• Marijuana smoking also impairs human immune 

defenses against lung cancer by suppressing anti-

tumor activity. 

• No effect on CD4 cells or viral loads in AIDS 
patients (Abrams). 



Sexual Maturation, Reproduction, 

Performance 

HUMANS: 

• Mj smoking suppresses LH levels in normal women but 
not in menopausal women.  

• Decreased testosterone levels after smoking one Mj 
cigarette or after IV infusion of TCH 

• The anti-androgenic effects via HPA-gonadal axis or from 
inhibition of androgen action at the receptor level 

• Retarded growth 

• Impaired sexual maturation, reproduction. 

• In adults, decreased performance (trouble reaching 
orgasm, increased premature ejaculation) 

• Increased use of Viagra-leading to increased infections  



DEVELOPMENTAL EFFECTS 

• Smaller head circumference, retarded growth. 

 

• Altered response to visual stimuli, high-pitched 
cry. 

 

• Impaired cognition, attention, judgment, short-
term memory, learning skills, and executive 
function. Memory effects via effects on the 
hippocampus-loss of neurons. 

 

• Impairs coordination, balance. 



Marijuana and Cancer 

• Promotion of lung and respiratory cancer by 

marijuana smoke; due to carcinogenic 

hydrocarbons in the smoke (about 50-70% higher 

in marijuana smoke than tobacco smoke). 

 

• Marijuana smoke increases the risk of head and 

neck cancer. 



MEDICAL MARIJUANA 

 

   RESEARCH IS NEEDED TO SHOW ITS 

EFFECTIVENESS IN CONDITIONS SUCH 

AS: GLAUCOMA, CHEMOTHERAPY-

INDUCED NAUSEA/VOMITING, 

NEUROPATHIC PAIN, AND AIDS 

WASTING TO IMPROVE APPETITE. 



 
Physiological/ Pathophysiological 

Roles of the Endocannabinoid System  

 Compulsive disorders/drug dependence  

• Nausea/vomiting 

• Appetite control (reward) 

• Pain 

• Cognitive dysfunction 

• Epilepsy 

• Traumatic brain injury 

• Spasticity 

• Shock 

• Glaucoma 

• Asthma 



Cannabis  

Promising 

Rimonabant 

Dronabinol 

Buspirone 

Fluoxetine  

 

 

 

Tested 

Bupropion 

Naltrexone 

Nefazodone 

Divalproex 

Quetiapine 

Buspirone 

Fluoxetine 

 

In pipeline 

Selegiline 

CRH antagonists 

Citicoline 

Clozapine 

Risperidone 

Lofexidine 

Baclofen 

Nasal THC 

Atomoxetine 

Venlafaxine 



Conclusions 

• Marijuana - most commonly illicit drug used in the US  

 

• Can produce serious physical and psychological 
consequences  

 

• Mechanism of action well studied  

 

• Few controlled studies of treatments 

 

• Pharmacotherapy a promising approach 

– CB1 agonists (marinol) 

– CB1 antagonists 

– Buspirone, Fluoxetine, Nefazodone, lofexidine 

 
 



Conclusions 

 

• Psychotherapy better than no treatment  

– Motivational interviewing 

– Motivational enhancement therapy  

– Cognitive behavioral 

– Contingency management 

– Combination of CBT plus CM more effective 

– Extended interventions more effective than brief 
therapy 

 

• Medications plus psychotherapy may enhance cost-
effectiveness 
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