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Learning Objectives 

• After the conclusion of this presentation, 
participants will be able to:  

– Describe how THC moves through the body 

– Discuss acute effects of THC on the brain and 
on other parts of the body (e.g., heart and 
lungs) 

– Describe the potential long-term risks of 
prenatal cannabis exposure 

– Discuss the short-term and potential long-
term risks of cannabis use in adolescents  

 



DEA’s position on marijuana 

Other Schedule I Substances: Heroin, lysergic acid 

diethylamide (LSD),3,4-methylenedioxymethamphetamine 

(ecstasy), methaqualone, and peyote  

 

 



SOURCE: Wire Magazine  (accessed 2014) 

 



Initiative-502 

• Adults over 21 years old can 

possess up to 1 ounce of 

marijuana (or 16 ounces of 

solid marijuana-infused 

product, like cookies, or 72 

ounces of infused liquid, like 

oil) for personal use 





Younger 

Older 



Attitudes towards cannabis 

Source: Google Trends 



Past month binge drinking and marijuana use among 

adolescents aged 12 to 17, by  

perceptions of risk: 2011 

 



Source: The Monitoring The Future (2012).  

Marijuana: Trends in annual use, risk, 

disapproval, and availability 

Grades 8, 10, and 12 

 



Percentage of young people who 

report daily marijuana use 

Source: Monitoring the Future (2012) 





Source: NIDA (2010) 

Drug abuse starts early and peaks in 

teen years 



Trends in 30-day prevalence of daily use among 

college students vs. others 1 to 4 years beyond 

high school 

Source: Monitoring the Future (2012) 



Trends in 30-day prevalence of daily use 

among male vs. female college students 

Source: Monitoring the Future (2012) 



Types of cannabis 

• Constituents of cannabis 

▫ Tetrahydrocannabinol (THC) – psychoactive 

▫ Cannabidiol (CBD) - not psychoactive, may block affective THC 

 



Marijuana was around 

0.5 % – 3% THC in the 

1960s – 1970s  

*THC, incidentally, had been isolated and identified in 1964 



Rising potency of marijuana 

Source: National Drug Prevention Alliance (accessed 2014) 



Hash Oil 

Hashish (resin) 

Marijuana (dried leaves/flowers) 



“BHO” 

80% 

THC 



Traditional methods of ingestion  

“Buds” contain an 

average of 7 to 8% THC 

“Bongs” are even more 

efficient because the water 

traps the smoke until it is 

inhaled 

10 to 20% of THC 

is transferred 

40 to 50% of THC 

is transferred 



Vaping 







Oral administration 



Oral administration 



Smoked or “vaped” 

Source: Iverson, 2008 

Inhaled cannabis 

passes easily through 

the  membrane lining 

of the lungs  



Cannabis readily crosses  

the blood-brain barrier 

Within seconds, active 

THC is present on 

cannabis receptors in the 

brain 

Source: Wikipedia, accessed October 19, 2014 



Absorption of THC 

• Absorption is influenced by rate of inhalation, 

depth of puffs, duration of puffs, volume inhaled, 

the length of cigarettes smoked, etc.  

– 10-25% of the THC content of the cannabis cigarette 

enters the circulation 

Source: Ranganathan and D’Souza (2006) 



Average plasma THC concentrations after 

smoking 2 cigarettes*, 2 hours apart 

*1 cigarette = 9 mg of THC 

Source: Agurell et al., 1986; ; Heishman et al., 1989; Herning et al., 1986 

Experienced smokers 

can self-titrate with 

larger puff volumes 

and duration when 

smoking less potent 
cigarettes (e.g., from 

1% to 4%) 



Source: Ashton, C. .H. BJP 2001;178:101-106; Hale (2006) 

Distribution of THC in the body 

after smoking  

Its half-life is 1 to 2.3 

days (traces can 

persist up to 4-6 

weeks)  

Stored in 

adipose tissues 

for weeks to 

months 



Oral administration 

Source: Canadian Medical Association, accessed 9/8/2014 

Bioavailability is 

lower with oral 

consumption 

(<10% THC; cf. 

10-25% from 

inhalation) 

THC absorbed well 

from gut, though the 

process is slow and 

variable 



Source: Grotenhermen (2003) 

Subjective high after intravenous, smoked,  

and oral ingestion 



Drug Testing 

• A single use of cannabis may be detected by a 

typical* urine drug test for 1-6 days  

• Cutoff levels used by the test: 15 ng/ml, 20 ng/ml, 

50 ng/ml, 100 ng/ml  

• Frequent or daily use may be detected by a urine 

drug test for 7-30 days 

• SAMHSA/NIDA recommend an immunoassay 

test of 50 ng/ml for a “positive” result 

Source: Erowid, Accessed 9/8/2014; *NIDA-Approved 



Drug Testing 

• Hair tests usually take the most recent 1.5 

inches of growth  

– These tests provide a detection period of 

approximately 90 days 

• Cannabis is detectable in the blood for 

approximately 2-3 days  

• Frequent use can be detected in the blood for 

approximately 2 weeks. 

 

Source: Erowid, Accessed 9/8/2014; 



Changes in Pulse, Diastolic BP,  

Skin Temperature, and Critical Flicker Fusion 

Threshold After Smoking of a Single MJ Cigarette 

Source: Huestis et al., 1992; Kuhn et al., 2014  

Smoking marijuana generally 

increases HR by 20-30 beats 

per minute 

Also lowers the heart’s 

pumping efficiency during 

exercise, increasing the 

workload on the heart 

BP increases when seated 

and decreases when 

standing 







Cardiovascular Effects 

• Studies show that smoking cannabis 

produces angina in patients with heart 

disease 

• A French study showed that 9.5% of 200 

cannabis-related hospitalizations between 

January 2004 and December 2007 involved 

cardiovascular disorders 

 

Sources: Gottschalk et al., 1977; Jouanjus et al., 2011 



Respiratory Risks of  

Cannabis Smoking 

• One marijuana cigarette causes more 

harm than one tobacco cigarette in 

altering lung tissue and causing bronchial 

irritation and inflammation 

• The immunological effectiveness of the 

respiratory system in cannabis-only 

smokers is associated with increased 

respiratory infections 

Sources: Doweicko, 2012; Grilly and Salamone, 2012; Tashkin et al., 2002 



Respiratory Risks of  

Cannabis Smoking 

Source: Advokat, Comaty, & Julien, 2014; Tashkin, 2005 

After controlling for tobacco use, 

there is no definitive evidence that 

smoking cannabis increases the 

risk for lung cancer 

However, cannabis smoke contains many of the 

same carcinogens found in tobacco smoke  



Cannabis and the Brain 

• The endocannabinoid system 
▫ CB1 (brain) and CB2 (mainly, immune 

system) receptors 

▫ Anandamide  

▫ 2-AG 
 

• Distribution of CB1 receptors 
▫ Hippocampus (memory and learning); 

amygdala (novelty, emotion, appetitive 
behavior); basal ganglia and motor 
cerebellum (coordination and selective 
attention); nucleus accumbens 
(reward mechanisms); cortex and 
frontal lobe (executive function, 
judgment, synthesis, evaluation) 

 

 

Source: Devane et al. (1992), Science; Marcotte (2014); Advocat, Comaty, and Julien (2014) 

Because there are few cannabis 

receptors in the brain stem, THC 

has very low toxicity 



Cannabinoid CB1 receptors in the human brain 

Source: Terry et  al. (2010); Bossong and Niesink, 2010 



Prenatal brain development 

Source: Huppi etal., (1998), Ann Neurol 43(2): 224-235; Jaques et al. (2013), Journal of Perinatology, 1-8 

CB1 receptors are involved in 

neuronal proliferation, migration, 

and synaptogenesis 

Endogenous cannabinoids and 

cannabinoid receptors are 

expressed early in the fetal brain 



Expression of CB1R mRNA in the 

endocannabinoid system (DLPFC) changes 

with maturation 

Source: Belue et al. (1995); Long et al. (2012) 

CB1 cannabinoid 

receptor levels peak 

in early adolescence 



Human cortical development during 

childhood through early adulthood 

Source: Gogtay et al. (2004); Huttenlocher (1990); Toga et al. (2006) 

Gray matter volume peaks around ages 
12–14 then decreases, due mostly to 
synaptic pruning  



Functional organization of the human brain  

Source: Supekar, Musen, and Menon (2009) 



Cognitive effects of THC 

• Subtly worse memory, attention, and 
processing speed performances 

• Users vs. nonusers decreases (show decreases in 
performance) 

• Limited impairment after prolonged abstinence 
in adults 

• Improvements after just 1 week 
 

• Ongoing neurodevelopment developmental 
processes in adolescents 
▫ School and stimulation  

 Source: Hart et al. (2001) 





Odds ratios for MJ intoxication on 

driving sorted by type of study 

Source: Asbridge et al. (2012) 



Driving and cannabis 

Source:  Ramaekers et al. (2000); Grant (2014) 





Course of withdrawal symptoms 

Source: Preuss et al., 2010 



Mean scores for four withdrawal checklist items 

across time in a 16-day study of effects of 

abstinence from cannabis 

Source: Budney et al. (2004) 





Cognition following 1 week minimum of 

abstinence 

Source: Lisdahl and Price (2012) 





Memory performance at 3 weeks abstinence 

Source: Hanson et al.(2010) 





Dose-related effect in 28-day abstinent heavy 

cannabis users 

Source: Bolla et al. (2006) 



Approximately 1/3 of THC in the plasma undergoes 
cross-placental transfer from smoking marijuana during 

pregnancy 
 

Source: Hutchings, et al. (1989) 

 



Prevalence of cannabis use during 

pregnancy 

• 2.8% of pregnant women  report past-month use  

• Prospective, longitudinal studies examining 

cannabis use during pregnancy report rates  

ranging from  

▫ 10-16% in middle-class samples  

▫ to 23-30% in inner-city samples 

Source: Fried (2002); SAMHSA (2006 ) 



Developmental trajectories from fetus into 

childhood 

Source: DiPietro (2010). Maternal influence on fetal development (pp. 9-17). 





Adjusted association of cannabis use during 

pregnancy with birth outcome, Mater 

Mother’s Hospital, 2000-2006 





Estimated growth curve and difference in fetal weight due to maternal 
cannabis use in pregnancy contrasted with fetuses of mothers who did not 
use cannabis or tobacco during pregnancy 











13-16 year olds 

• Data from both OPPS and MHPCD cohorts 
demonstrated that problems with executive 

functions persist well into adolescence 

• In the OPPS cohort , 13-16 year olds who were 
heavily exposed to cannabis (>.86 joints/day) 

evidenced deficits in visual memory, visual 
perceptual abilities, and sustained attention  

Source: Fried et al. (2003); Fried and Watkinson (2001) 



Cannabis and Breastfeeding 

• Moderate amounts of THC are 
excreted into human breast milk 

• The infant would ingest the 
equivalence of 0.8% of 1 joint in 1 

feeding 

• Infants can excrete THC in their urine 
for up to 2 to 3 weeks 

Source: Bennett (1997); Liston (1998); Perez-Reyes and Wall (1982) 

















Persistent cannabis users show cognitive 

decline from childhood to midlife 

Source: Meier et al. (2012) 



Adolescent MJ use and IQ    

Source: Moffitt (2013) 





Association between cannabis use and 

psychosis 

 





Cannabis and schizophrenia 

Source: Caspi and Moffitt (2006) 

* catechol-O-methyltransferase (COMT) gene – a valine allele at codon 158 











Cannabis and mental health 

• Depressed teens are 2x as likely as non-
depressed teens to use marijuana 

• Teens who use cannabis at least once a month 
are 3x more likely to have suicidal thoughts than 
non-users 

• Depressed teens are >2x as likely as their peers 
to abuse or become dependent on marijuana  

• Of those who try MJ before 17, 17% become 
dependent (compared to 9% if they try it after 18 
years of age) 
 Source: Office of National Drug Control Policy Executive Office of the President (2008); TEDS( 2012) 



Thank You! 


