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Marijuana Today 
This is not the marijuana of the 1960’s or even the 1990’s

• Marijuana Potency has climbed from 3-4% as late as 1995 to 
current estimates of 12%. Some studies suggest percentages as 
high as 30%. 

• THC is the psychoactive ingredient. This can increase anxiety, 
paranoia and trigger other mental health problems. 

• CBD is the chemical in marijuana that decreases anxiety. 

• The ratio of THC to CBD in 1995 was 14:1.

• The ratio of THC to CBD in 2014 was 80:1



Edibles:

• When smoked the primary chemical is 9-Delta-THC. 
Typically 50-60% of the THC enters the blood plasma 
from smoking. It goes straight from the lungs to the 
brain. The peak levels are felt quickly 10-15 minutes. 

• When ingested, THC is metabolized by the liver. One 
of the metabolites is 11-Hydroxy-THC. A much more 
potent chemical (usually metabolites are less potent 
than the parent molecule but this one is more 
potent). Approximately 10-20% gets into the blood 
plasma, but it is more potent. It crosses the blood-
brain barrier much more rapidly and lasts much 
longer. However it can take 1-2 hours to start feeling 
the effects.

• Because of the delay between ingestion and onset of 
effects, people often over-estimate the dose. 



Each serving usually 
comes with 100mg- 10 
servings

• 10mg is an average serving size. 
Probably too much for a new user or 
smaller frame. 

• Much like other drugs absorbed in the 
stomach, such as alcohol, the effects of 
THC will be realized much more quickly 
on an empty stomach than on a full 
stomach. 

• Determining the THC content of a 
homemade batch of edibles is no easy 
feat, and even professional distributors 
sometimes have difficulty capturing the 
advertised dose in their products. 



Marijuana 
Concentrates



What are 
Concentrates? 

• Concentrated doses of cannabis that are made 
by extracting THC and other cannabinoids.

• Looks like honey or butter 

• Users vaporize the extract to get high 

• THC is the chemical that makes for the potent 
effects

• Fast and efficient – higher concentrate of THC 
70% - 90% (compared to 11%-21% of smoking 
weed)  



Vapes

• E- Cigarette-like “vape pen” 

• Smokeless, odorless and easy to hide 

• Producing vapors that ensure an instant 
high 

• 15-30% typically 



DABS

• Typically consumed in an “oil rig” 
consisting of a glass water pipe and a hollow 
metal rod called a “nail.” 

• The nail is heated with a blowtorch, the 
dab is placed on the hot surface and the 
vapors are inhaled through the water pipe. 



Seriousness of 
Dabbing

A minimum up to 4x stronger in THC 
content than high grade marijuana 

• Single hit is equal to 3 to 10 hits of 
herbal cannabis 

• The high is administered all at once 



What We Know
Orbito Frontal Cortex
Responsible for motivation, decision-making. 

Rich in CB1 receptors, the receptors that THC 
binds to. 

Nucleus Accumbens 
Receives signal for rewarding (or aversive) 
activities- dopamine increase in NA is often 
implicated in addictive behaviors. 



In Gilman’s  
commonly cited 
study of young 

adults with 
recreational use

Use at least 1x a week, no dependence, not excluded 
if using other drugs as long as not meeting criteria for 
abuse. N= 40 (20 controls) 

Looked at the gray matter density, volume and shape 
of Nucleus Accumbens and Amygdala. 

Grey matter density was significantly increased in left 
NA, some volume differences. Shape differences in 
right Amygdala  (deformed inward) which may be a 
precursor to later volumetric changes seen in long 
term chronic users. 



What Did 
Those 

Changes 
Mean?

• There was no measure for 
behavioral or cognitive 
changes associated with 
volume. This is often 
referred to as “damage”, but 
this was really not explored 
in the study.

• It is likely indicated is reward 
system increases in 
dopamine, which occurs in 
any rewarding behavior-
that’s why people do them. 

• Interestingly, in a study 
looking at gray matter in NA 
and amygdala in children 
with childhood obesity, a 
similar brain picture was 
present. Perlaki, G. et al. (2018). 

• Cause and effect are not 
established as these are 
cross sectional. 

• Very likely, increased density 
tends towards more 
response to the substance.

Gilman, J.M., Kuster, J.K, Lee, S., Less, M.J., Kim, B.W., Makris, N. … Breiter, 
H.C. (2014). Cannabis Use Is Quantitatively Associated with Nucleus 
Accumbens and Amygdala Abnormalities in Young Adult Recreational Users. 



Marijuana 
Abusers Have 
Less Responsive 
Brain’s

• N-48, abusers met criteria for abuse or dependence. 

• Participants were given Methylphenidate (trade name-
Ritalin), as a surrogate for probing the reactivity of the 
brain to dopamine. 

• MP concentrations in plasma were check to make sure 
biological processing of the drug were the same. 

• Response to MP were much stronger in control and 
significantly duller in MJ abusers. 

• This seems to be associated with increased negative 
emotionality, lower positive emotionality and craving. 
(using the Multidimensional Personality Test and 
Marijuana Dependency Questionaire.)

• Also brings up questions of ADHD medication efficacy 
in MJ users. 

Volkow, N.D. (2014). Decreased Dopamine Brain Reactivity in Marijuana Abusers is Associated with Negative Emotionality 
and addiction Severity. 



Interesting 
Results When 

Looking at 
Functional 

Connectivity

N=110, MJ use at least 
4x/wk over last 6 months. 

Looking at Orbito-Frontal 
Cortex, which is high in 
CB1 receptors. 

In heavy users we see 
reduced volume, yet 
higher functional 
connectivity. In other 
words, less neurons that 
are reaching farther and 
making more connections. 

• Higher functional 
connectivity is related 
to lower scores on the 
Marijuana Problem 
Survey (MPS). So this 
adaptation seems to 
make up some of the 
negative effects 
(compensatory 
mechanism). 

• Lower OFC volume, 
greater scoring on MPS. 

Long-Term Effects of 
Marijuana on the 

Brain. Fibley, F.M. et al 
(2014).



Forceps 
Minor: 
The forceps minor, 
is a white matter 
fiber bundle which 
connects the 
frontal lobes and 
crosses the 
midline (Corpus 
Collusum).

• This study also showed 
greater structural 
connectivity in the Forceps 
Minor. This indicates better 
myelination and in tact 
axons. 

• Theoretically, it is the anti-
inflammatory effects of THC 
which lead to greater 
connectivity (reducing tissue 
water). 

• It is also possible CBD may 
increase mitochondrial 
activity and antioxidant 
process that protects 
neurons on a molecular 
level. 

• Also important to note-
lower OFC volume at 12 
years old leads to prediction 
of MJ use by 16. 

• Are these volumes cause or 
effect? 

Long Term Effects of Marijuana Use on the Brain



So What Does This Mean?
How do we express a balanced view?
• Well, like all rewarding, or significant 

events, our brain produces dopamine 
to respond to it. 

• The neural networks involved in 
addictive craving are activated and 
increased in volume. 

• The areas related to decision making 
are decreased in volume. 

• Regular use lowers experiential 
response to other substances, increase 
negative affect. 

• Connections the brain may not otherwise 
make are made. 

• Different areas of the brain may connect 
and communicate stronger. 

• There may be predisposition of increased 
volume (in NA) which leaves individuals 
more at risk to develop craving and 
addictive tendencies. 

• There may be predisposition of decreased 
volume (OFC) to poor decision 
making/earlier onset. 



How Do We Talk to Students About MJ Use?

• Approximately 25%-30% of U.S. college 
students report use of cannabis in the 
past 30 days, 33% of those ALSO report 
heavy episodic drinking. Recent research 
at Colorado State University using data 
from 632 students who reported use of 
both alcohol and cannabis explored the 
relations among a variety of alcohol and 
cannabis co-use patterns. The findings 
indicate that using cannabis after alcohol 
significantly increases the risk for both 
alcohol and cannabis related problems 
(consequences).

• National College Health Survey suggests 
closer to 20% reported use in last 30 
days.

• Telling someone to just stop using will 
not work. 

• Harm reductionists promote education 
on responsible and safe use of 
substances, including cannabis. The 
idea is that, if use is not causing 
physical, mental, or social harms, then 
there is no need to reduce that use. 
However when cannabis use results in 
cannabis-related negative 
consequences, use should be reduced 
or patterns of use should be altered to 
offset the symptoms.

*Higher Education Cannabis Toolkit



Collegiate Student Use

Risk Factors

• Lack of caretaker supervision 

• Access

• Associating with drug using peers 

• Party culture 

• Previous mental health diagnosis 

• Permissive norms

• Adolescent risk seeking behavior

• Lack of organized activities

Protective Factors

• High self-esteem/sense of self

• Appropriate coping skills

• Positive norms

• Connectedness

• Campus policy

• Effective prevention programming



Different States, Different Laws-
How Do We Write Policy? 

• This generation of students 
were raised in a mixed legal 
opinion era. Many have 
always experienced 
Marijuana as a somewhat 
legal substance. 

• Even when students know 
they are going to a state it is 
illegal, they are often 
surprised by severity. 



Policy 
Questions

• What is the purpose of the 
policy?

• What do I want to achieve?

• Can I differentiate in amount 
and type of use (do we treat 
a 6 pack of beer differently 
than 4 handles?)

• Can we use interventions 
that increase protective 
factors and decrease risk 
factors?

• Compare alcohol versus 
drug policy. 

• Are all drugs treated the 
same?

• Does the policy 
inadvertently 
consequence certain 
groups (ethnicity, locality)?

• Does the policy blindly 
follow the law or is it 
intentional in prevention? 



How does your school handle marijuana 
policy and what impact does that have?



References

• American College Health Association, National College Health Assessment, Fall 2018. 
https://www.acha.org/documents/ncha/NCHA-II_Fall_2018_Reference_Group_Data_Report.pdf

• Arnold, D., Connor, B.T., Jevons, L., Neuwirth, J., Prince, M.A. and Riggs, N. Higher Education Cannabis 
Prevention Toolkit. Coalition of Colorado Alcohol and Drug Educators. 
https://www.naspa.org/images/uploads/events/Higher_Education_Cannabis_Toolkit.pdf

• Fibley, F.M., Aslan, S., Calhoun, V.D., Spence, J.S., Damaraju, E., Caprihan, A. and Segall, J. (2014). Long-
Term Effects of Marijuana on the Brain. . Proceedings of the National Academy of Sciences of the Unites 
States of America. https://doi.org/10.1073/pnas.1415297111. 

• Gilman, J.M., Kuster, J.K, Lee, S., Less, M.J., Kim, B.W., Makris, N., Van der Kouwe, A., Blood, A.J. and 
Breiter, H.C. (2014). Cannabis Use Is Quantitatively Associated with Nucleus Accumbens and Amygdala 
Abnormalities in Young Adult Recreational Users. The Journal of Neuroscience v. 34 (16), 5529-2238.

• Perlaki, G., Molnar, D., Smeets, P.A., Ahrens, W., Wolters, M., Eiben, G., Lissner, L., Erhard, P., Meer, F.V., 
Herrmann, M., Janszky, J. and Orsi, G. Volumetric Gray Matter Measures of Amygdala and Accumbens 
in Childhood Overweight/Obesity, Oct 2018. PLoS ONE 13(10): e0205331. 
https://doi.org/10.1371/journal.pone.0205331

• Volkow, N.D., Wang, G.J., Talang, F., Fowler, J.S., Alexoff, D., Logan, J., Jayne, M., Wong, C. and Tomasi, D. 
(2014). Decreased Dopamine Brain Reactivity in Marijuana Abusers is Associated with Negative 
Emotionality and addiction Severity. Proceedings of the National Academy of Sciences of the Unites 
States of America. https://doi.org/10.1073/pnas.1411228111.

https://www.acha.org/documents/ncha/NCHA-II_Fall_2018_Reference_Group_Data_Report.pdf
https://www.naspa.org/images/uploads/events/Higher_Education_Cannabis_Toolkit.pdf
https://doi.org/10.1073/pnas.1415297111
https://doi.org/10.1073/pnas.1411228111

