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Teen Brains:
Neurobiology of Substance Abuse







Marijuana is viewed 
as the “safe drug”

• Danger is minimized due to the non-lethal nature 
of the drug 

• Negative impact of marijuana isn’t seen 
immediately, it occurs over time

• Marijuana use is seen as the “least bad option” to 
parents and often part of the rite of passage of 
adolescence

• Implicit/explicit messaging: It’s ok, so long as you 
use it responsibly



From the 1960s into the late 1990s, 
marijuana potency rose from

2% to 15% concentration of THC. 



In the last decade, THC content in the 
plant forms of marijuana has increased 

to 30% concentration.

36% THC Concentration



Today’s marijuana in plant 
form is 5-6x stronger than 

it was just 20 years ago.





•The result of the flooded CB1 receptors 
is altered structure and function of brain 
regions that control emotion, thought, 
memory and social interaction.

• These changes can persist well into 
adulthood and increase the risk for 
psychiatric illness as well as other drug 
addiction.

• CB1 Receptors show disruption in their 
function when flooded by external 
cannabinoid exposure.





High Potency Marijuana Extracts

“Budder”

“Shatter”

“Ear Wax”“Green 
Crack” wax

Hash Oil 
Capsules

Butane Hash Oil (BHO)



• BHO is also known as…
• Dabs
• Budder
• Shatter
•Wax

•Weight wise, 1/2 (g) dabs on average, is equal 
in strength to 3.5 (g) of high potency plant 
marijuana)

•90% THC Concentration

Butane Hash Oil (BHO)



• When consumed using a vaporizer “pen” or e-cigarette, 
BHO is virtually odorless

• Allows for more frequent use

• Increased frequency of high potency extracts leads to 
increased risk of dependency



•THC and CBD (cannabidiol) have a synergistic effect

• CBD has been identified as having antipsychotic 
properties, and essentially puts a “ceiling” on the THC 
“high”

•Higher THC concentrations combined with low CBD 
levels put the user at risk for psychotic symptoms, 
particularly for those with genetic predisposition to 
mental illness





• The body process THC different when eaten vs. when smoked

• When consumed in edible form, THC is metabolized by the 
liver, which converts it to 11-hydroxy-THC. This metabolite 
crosses the blood-brain barrier, resulting in a more intense 
high.

• Because of the way edibles are metabolized, it can take 
anywhere from 30 minutes to 2 hours to kick in, and the effects 
can last several hours.

• Because of the delay between ingestion and onset of effects, it is 
easy to use too much and experience an  “over dose” with 
symptoms such as:

Rapid heart rate or tachycardia
Hallucinations
Mental confusion
Panic attacks
Extreme paranoia



JUULing

• Each JUULpod contains 0.7mL with 5% nicotine by weight, 
approximately equivalent to 1 pack of cigarettes or 200 puffs

• Easily concealed and can be confused for a flash drive

• Ease of access and discreet nature allow for more frequent use 
than traditional cigarettes



Experimentation is exploratory in nature and some 
adolescents can remain within the casual/non-
problematic use range

Experimentation vs. Substance Use Disorder



Substance Abuse is a Symptom of an 
Underlying Issue

•Socializing

•Transitions

•Emotional and Psychological Pain



Start the Conversation Earlier Than 
You Think You Should

• If you think it might be time to talk about substance use with your 
teen, it’s probably too late

• Start the conversation at an early age in age appropriate ways

• Don’t just discuss the substances themselves, but the reasons why 
people feel compelled to use them:
– Feelings (Depression, anger, isolation)
– Social anxiety
– Loneliness 
– Boredom
– Chemical Coping 
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