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  1967 
•  Alcohol 
•  Marijuana 
•  Cocaine 
•  Crank 
•  LSD 
•  Quaaludes 
•  Glue 
•  Designer drugs 

  

  Now 

•  Alcohol 

•  Marijuana and Synthetic THC 

•  Cocaine 

•  Methamphetamine 

•  LSD 

•  Rohypnol/GHB 

•  Inhalants 

•  Ecstasy (Molly) 

•  Bath Salts 

•  Prescription and OTC drugs 
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Profession 

Friends 

Family 

Money 

Freedom 

Spirituality 

Honor 
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TEENS 

•  “Teenagers define their identity 

through risk taking…” (Shedler and 

Block) 



TEENS: Exploration 

•  “…balance exploration with commitment 

to formulate a sense of identity” 

•  Not trusting adults may represent a 

means of developing identity 



The Adolescent Brain 

•  OLD SCHOOL:  The brain matures at puberty 

•  NEW SCHOOL: 

–  During adolescence, brain is under construction 

–  50% of neuronal connections are lost in some brain areas 

–  New connections are formed 

–  Pruning occurs  
–  Children lose 20 billion synapses/day between early childhood and adolescence 

–  Streamlines mental processes 



DURING THE PRUNING PROCESS, THE BRAIN IS NOT  
 
FUNCTIONING OPTIMALLY! 



The Adolescent Brain 
•  The maturing brain results in changes that: 

–  Generate mature connections the enhance communication 
between brain regions 

–  Enable greater integration and complexity of thought 
•  During adolescence, changes in the brain areas responsible for 

emotion and regulating emotion results in: 
–  Increased novelty seeking 
–  Risk taking 
–  Shift towards peer-based interactions 

•  These changes are found in all social animals and are designed to 
encourage: 
–  Separation from safety and comfort of family 
–  Exploration of new environments 
–  Seek unrelated mates 



Themes of Adolescent Neurobiology 

•  Peaking of brain cells, receptors, 

connections, and transmitters during 

childhood and then decrease during 

adolescence 

•  Increased connectivity among brain regions 

•  Balance between executive control (frontal) 

and emotional (limbic) systems changes 



Childhood Peaks, Adolescent Declines 

•  100 billion neurons and quadrillion synapses provide a 

multitude of connections within the brain 

•  Interaction with environment results in the connections 

forming and reforming and results in specific behaviors (with 

positive and negative outcomes) 

•  This plasticity provides the basis of the enormous learning 

potential AND the vulnerability that occurs in the teen years 



 Increased Connectivity 

•  Cognitive advances in adolescence is due to faster 
communication in the circuitry and increased 
integration of brain activity 

•  If excitatory input exceeds a certain threshold, the 
receiving neuron fires and strengthens the synapses or 
connections from the input neurons 

•  “cells that fire together, wire together” (Hebb, 1940) 
•  Myelination increases which fine tunes the timing of the 

firing of the neurons (basis for thought, consciousness 
and meaning) 

•  Myelination also closes the window – decreases 
plasticity 



Changes in Frontal/Limbic Balance 

•  Limbic system (emotional) matures before 

the frontal lobe (executive thinking) 

•  Areas involved in high level integration of 

information from various parts of the brain 

mature somewhat late (usually in the 

mid-20’s) 



Neurological Basis of 
Exploration 

•  Evolutionary basis of exploration: 

– Explorers for the tribe 

– Broaden the gene pool 



The Brain’s Reward System 
•  Neurotransmitter = DA 

•  Responsible for 

seeking natural 

rewards that promote 

survival 

–  Food 

–  Sex 

 



Learning Curve in Teens 

•  Adolescent brain is under development – retains a 

large portion of plasticity 

–  Able to be molded by environment 

–  Plasticity boosts teen’s abilities to learn, make 

memories and retain information 

•  Gender differences in learning 

–  Girls peak between 12-14 years of age 

–  Boys peak approximately 2 years later 



Teens and Behavior 
•  Teen frontal lobe is immature 
•  Frontal lobe responsible for 

–  Judgement 
–  Insight 
– Dampening of emotions 
–  Impulse control 

•  Disconnect exists:  Forms an idea but not 
able to determine if it’s actually a good 
idea! 

•  This results in risk- taking and irrational 
actions 



Teens and Behavior 

•  Insight (ability to judge one’s own 

actions and predict consequences) 

develops in stages in the frontal lobe 

•  First learn to judge other’s actions and 

see consequences but can’t recognize 

their own behavior as dangerous 



Teen Brain and Drugs 
•  Plasticity is paradoxical 

–  Allows teens to learn and retain a lot of information 

–  Makes them susceptible to negative influences 

•  Process of addiction uses same neurochemistry as 

general learning 

•  Specific neuronal connections form from exposure to 

stimuli (drugs, alcohol) and become irreversibly 

imprinted on brain 



Brain Develops from Back to Front 



Brain Development 

•  Cerebellum develops early (back of brain) 

–  Responsible for physical and motor coordination 

–  Involved in playing sports 

•  Nucleus accumbens 

–  Responsible for motivation 

–  Addresses how much effort will someone expend to seek a 

reward 

–  Teens prefer activities that require low effort but produce high 

excitement (video games) 



Brain Development 

•  Amygdala 
–  Integrates emotional response to both pleasurable and aversive 

experiences 
–  May explain why youth  

•  React to situations with hot emotions rather than cool controlled 
emotions 

•  Propensity to misread neutral or inquisitive facial expressions as 
signs of anger 

•  Prefrontal cortex 
–  “seat of sober thought” 
–  Responsible for complex processing, making judgements, 

controlling impulses, foreseeing consequences of actions, 
setting goals 

–  Developing PFC contributes to poor judgement and risk taking 



Prefrontal cortex 

AMYGDALA 

Adolescent Brain 

Decreased planned thinking 
Increased impulsiveness 
Decreased self control 
Increased risk taking 



Adolescent Brain and Stress 

AMYGDALA 

Prefrontal cortex 

Stress accentuates the imbalance  



Adolescent Brain After Pruning 

PREFRONTAL CORTEX Amygdala 



Adolescent Brain + Hormones 

•  Surge of hormones cause the amygdala to 

be hyperactive 

•  Hyperactive amygdala + undeveloped 

prefrontal cortex = roller coaster ride 



Adolescents and Sleep 
•  Most adolescents need approximately 9 hrs of 

sleep 

–  Dendrites grow during sleep 

–  If enough sleep, all neurons fire and rehearse 

learning 

•  Too little sleep impairs thinking ability 

•  Teenagers are most sleep-deprived population 

 



Learning Addiction 

•  Addiction uses dopaminergic pathways for learning 

•  Repeated substance abuse permanently reshapes the 

dopaminergic pathways 

–  Adolescent rats are more likely to become addicted than adult 

rats 

–  The earlier drug use starts the more likely addiction can occur 

–  Those who started drinking or using drugs regularly before the 

age of 15 were more likely to fail in school, be convicted of a 

crime or have substance abuse problems as an adult 



Adolescents and Chemical Dependency 

•  Adolescent brain is susceptible to chemical dependency 

•  Increased receptor numbers of some transmitters 

–  50% more nicotine receptors 

•  Decreased DA in reward pathway 

–  Stress can reduce DA receptors further 

•  Poor impulse control (Prefrontal cortex not developed) 

•  Lower susceptibility to negative side effects (sedation, 

motor impairment, hangovers) 



Consequences from Alcohol 
•  Teens suffer longer-lasting consequences 

from alcohol 

– Dampens learning by blocking synapses from 

sending signals 

–  In excess, more brain cells are killed than in 

adults 

– Teens have a lower threshold for brain injury 

 



Are Adolescents More Susceptible to Alcohol? 

•  Alcohol relieves hyperexcitability (temporarily) 

•  Continued use to relieve hyperexcitability 

reinforces use of alcohol 

•  Reduced sensitivity to intoxication 

•  Increased sensitivity to social disinhibitions 

•  Greater adverse effects to cognitive functioning 

                         THE ANSWER IS YES 



Drugs Hijack the Brain 

•  Drugs immediately cause 

an increase in DA 

•  Continued drug use 

reduces DA production 

•  Brain is fooled into 

thinking that the drug is 

necessary for survival 

•  Drug seeking behaviors 

occur 



Adolescents and Alcohol 

Extensive use of alcohol by adolescents results in: 

•  Decreased hippocampus (up to 50% reduction)  

–  Hippocampus converts information to memory 

•  Decreased brain activity during memory tasks 

•  Increased activation of brain when shown images 

associated with alcohol use (potential cues for 

relapse) 



Teens and Marijuana 

•  Marijuana’s negative effects are more 

long lasting 

•  THC blocks learning at the cellular level 

at multiple points – in the very early and 

later stages of making lasting memories 
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■   MARIJUANA: 

        16 y.o. 
2 year history of daily abuse 

underside surface view of prefrontal and temporal 
lobe activity 
© 2006 Amen Clinics Inc 

     Normal 
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 Neurogenic Denial 

■   MARIJUANA: 

        18 y.o. 
    3 year history of 4x/week 

underside surface view of prefrontal and temporal 
lobe activity 
© 2006 Amen Clinics Inc 

     Normal 
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The Need to Deny Chemical 
Dependency 

■  The PET-scan images to show the brain’s response to the avalanche of dopamine in the nucleus 
accumbens of people with dependencies. To relieve the chronic stimulation of its neurons, the nucleus 
accumbens simply reduces the number of dopamine receptors that they have. 

 
■  In these images of the brain, the red areas indicate large numbers of dopamine receptors. These images 

show that people who are alcoholic, obese, or cocaine-dependent have fewer dopamine receptors than 
normal people do. 
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   Impact of Chemical 
Dependency 

■   MARIJUANA & Memory: 

        16 y.o. 
2 year history of daily abuse 

underside surface view of prefrontal and temporal 
lobe activity 
© 2006 Amen Clinics Inc 

      



5-HT levels in monkey after MDMA (two 5 mg/kg daily for 4 days) 

(Hatzidimitriou et al., J. Neurosci. 19 [1999] 5092) 

2 weeks                 7 years 

 
•  Result: 
 
  -long-term 
   loss of 5HT 
   fibers in  
   monkeys 

  -some 
   recovery 

(caudate nucleus) 



Image courtesy of Dr. GA Ricaurte, Johns Hopkins University Bloomberg School of Medicine 
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Used a drug at least 1x in past yr. 
 

Source: Pride Surveys National Summary for Parents, 2004-05 

Parents’ Perceptions of Teen Drug Use 



Information Overload? 

•  Teens are constantly interacting with fast-paced,  sensory-

filled stimuli (MTV, computers, cell phones, video games) 

•  From evolutionary perspective – brains have never been 

subjected to the cognitive input at the rate seen today 

•  Does this overload of stimuli affect how the brain is being 

wired? 

•  Are teens developing new abilities but sacrificing other 

abilities? 



Neuroanatomy Summary 

•  Prefrontal cortex = Brain’s police – 

impulse control 

•  Amygdala = Reptilian brain – “do 

something” 



•  Banned in several states 

•  Combines Oxygen and 

alcohol 

•  Vapor is inhaled 

•  Manufacturer recommends 

max oral inhalation – 20 

min/hr but not to exceed 2 

sessions/24 hrs 
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•  Each session is equivalent 

to inhaling approximately 

half a 25 ml measure of 

alcohol 

•  Claims 

–  “vapor provides instant 

pleasure once in blood” 

–  “consume less calories” 

–  “extra oxygen can help 

prevent hangovers” 
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“Eyeballing” 

•  Originated in England 

•  Vodka poured directly in eye 

•  Believed that the vodka is 

absorbed faster across the 

mucous membranes in eye and 

the blood vessels in eye  

•  Faster absorption does not 

occur 

•  Damage to eye can occur 



Vodka Gummy Bears 

 Put the bears/worms/fish into the glass 
dishes. Then  pour in vodka until it 
reaches the top of the candy. Using that 
much vodka makes the candy swell and 
take on a noticeable but not unpleasant 
“burning” alcohol sensation. If you don’t 
want the alcohol that strong, use less 
vodka. (The amount of time you let the 
bears soak has no impact on how alcoholic 
they are. They will suck up nearly every 
drop of vodka you put in, so the trick is to 
use the right amount for your taste. You 
can always add more if you taste them 
after a day or so and think they’re not 
alcoholic enough.) 



•  Ingredients include isopropyl 

    alcohol (70%) 

•  Target abusers 

–  Inmates 

– Teenagers 
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Spice 

•  Synthetic cannabinoid 

•  Mixture of spices and herbs sprayed with chemical that produces 

an effect like THC 

•  Spice products 

–  Spice silver 

–  Spice gold 

–  Spice diamond 

–  Spice artic synergy 

–  Spice tropical synergy 

–  Spice Egypt 
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Spice like Products 

•  K-2 

•  Yucatan Fire 

•  Smoke 

•  Sence 

•  ChillX 

•  Skunk 

•  Genie 

•  Galaxy Gold 
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Spice   

•  Sold as smokeable blends (3-5 gram 

packets) 

•  Cost:  $30-$50 per packet 

•  Frequently sold on internet 
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Spice 

•  Typically olive colored herbs 

•  Chemicals in Spice (synthetic 

cannabinoids) 

– JWH-018 

– JWH-073 

– HU-210 (Schedule I drug) 
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Spice 

•  Not currently listed under Controlled 

Substances Act 

•  Banned in several states but not Georgia 
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Spice Effects 

•  Last 15-20 min 

•  Increased HR 

•  Vomiting 

•  Agitation 

•  Hallucinations 

•  Panic attacks 

•  Seizures 

57 



Bath Salts 
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Bath Salts 

•  Ivory Wave 

•  Purple Wave 

•  Zoom 

•  Red Dove 

•  Blue Silk 

•  Ocean Wave 

•  Vanilla Sky 

•  White Lightning 

•  Bliss 

•  Cloud Nine 
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Bath Salts 
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8 Ballz glass cleaner is best selling product that 
has recently jumped into the market gaining 
popularity fast! The new legal salt formula will 
clean any piece of glass you may have quickly 
and efficiently! Move away from your worries 
with 8 Ballz novelty glass cleaner. This solution 
if perfect to use on your car window, glass 
ornament, or even your pipe or bong. Sprinkle 
8 ballz with water and alcohol solution and 
scrub away. 8 Ballz comes in a little vial sealed 
inside a tamper proof bag. Get a quality new 
formula legal salt for a unbeatable price! 
 
www.eightballzglasscleaner.com 
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Decorative Sand 
5 – Grams - $150.00 

1100% Bolivian Premium Stain 
Remover 
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Bath Salts 
•  “imitation cocaine or LSD” 

•  Not approved by FDA for human consumption 

•  Synthetic stimulants 

– Mephendrone 

– MDPV (methylenedioxypyrovalerone) 

– Methylone 
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Bath Salts 

•  Designated bath salts so they can be sold legally 

•  Effects 

–  Agitation 

–  Paranoia 

–  Hallucinations 

–  Chest pain 

–  Increased BP and HR 

–  Psychosis 

–  Suicidality 
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Bath Salts Labeling 

May be labeled as: 

•  Toilet bowl cleaner 

•  Plant food 

•  Fertilizer 

•  Insect repellent 

•  Jewelry cleaner 
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Availability 

•  Independent mom and pop type stores 

•  Convenience stores 

•  Gas stations 

•  Internet 
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Method of Ingestion 

•  Snorting 

•  Smoking 

•  Injection 

•  Swallow with water 
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Pharmacology 

•  Increases dopamine levels in brain 

–  Increases release 

– Prevents re-uptake 
Mephedrone MDMA Amphetamine 

Inc DA 500% Inc DA –n/s Inc DA 400% 

Inc 5-HT 950% Inc 5-HT 900% Inc 5-HT –n/s 

Br J Pharmacol 2011 
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Bath Salts 2nd Generation 

•  Naphyrone (became popular in UK after ban of 

mephedrone) 

•  Also known as 0-2482 and naphthylpyrovalerone 

–  Derived drom pyrovalerone 

–  Triple uptake inhibitor 

•  Can stay in body for long periods 

•  Inhibits 5-HT reuptake  

•  Body Temperature can increase to 107-108 degrees 
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Effects of Bath Salts 

•  Extreme energy 

•  Agitation 

•  Irritable (easily angered) 

•  Insomnia 

•  Psychosis 

•  Hallucinations 

•  Elevated body temperature 

•  Renal failure 

•  Increased BP 

•  Increased HR 

•  Combined w/other 

stimulants or drugs: 

–  Stimulant high 

–  LSD Hallucinations 

–  PCP strength 

–  Amphetamines paranoia 
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Calls to Poison Control Centers 

Bath Salts 

•  2010 – 303 calls 

•  July 31, 2011 – 4,137 calls 

•  September 30, 2011 – 5,226 calls 
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Physical Signs & Symptoms 

•  Hypertension 

•  Mydriasis 

•  Abnormal liver function 

tests 

•  Acidosis 

•  Elevated CK 

•  Tachycardia 

•  Abnormal renal function 

•  Seizures 

•  Dizziness 

•  Vomiting 

•  Rhabdomyolysis 

•  Delerium 

•  Death 
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Psychiatric Signs & Symptoms 

•  Paranoia 

•  Hallucinations 

•  Psychosis 

•  Mood dysphoria 

•  Depression 

•  Agitation 

•  Anxiety 

•  Restlessness 

•  Impulsivity 

•  Suicidality 

•  Violence  

•  Aggression 
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Salvia Divinorum 

•  Street Names: 

–  Salvia 

–  Sally-D 

–  Magic Mint 

–  Diviner’s Sage 

–  Mexican Mint 

–  Maria Pastora 

–  Sage of the Seers 

–  Leaves of the Shepherdess 
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Salvia Divinorum 

•  Hallucinogenic herb 
closely related to the 
sage and mint families 

•  Indigenous to the State 
of Oaxaca in Mexico 

•  One of several “vision-
inducing” plants 
employed by the 
Mazatec Indians living 
in northeastern Oaxaca 
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Salvia Divinorum 
Internet Sales 
•  Advertised as a legal 

alternative to other 
controlled hallucinogens 

•  Sold As: 
–  Seeds 
–  Fresh Leaves 
– Dried Leaves 
– Whole Plants 
– Cuttings 
–  Extracts (5x, 10x, 

15x, 20x, 80x, etc.) 
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Salvia Divinorum 

Effects - Short term (30 minutes maximum) 
 
•  Start in  

–  15 to 30 seconds after smoking  
–  4 to 10 minutes after chewing and holding in cheek 
–  20 to 30 minutes after oral ingestion 

•  Psychoactive 
–  Similar to LSD 
–  Visual hallucinations with bright lights, vivid colors and distortion 

of real images 
•  Physical 

–  Lack of coordination 
–  Dizziness 
–  Slurred speech 
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Salvia Divinorum 

•  Use and Abuse 

–  In 2008, it was estimated 

that 1.8 million people aged 

12 or older had tried Salvia 

–  Use is most common in 18 to 

25 year old males 

–  Some studies indicate an 

even greater percentage of 

users belong to fraternities 

79 



•  A few pseudoephedrine 

added to a 2 liter soda 

bottle 

•  Add fire and fuel and 

shake 

•  Generates enough 

pressure to cook meth 

in small batches 
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•  Called ‘Strawberry quick’ 

•  Strawberry flavored and bright pink 

•  Perception that the colored version is less 

harmful 

•  Designed for the younger crowd 
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Dextromethorphan (DXM) is… 

•  … a safe and effective ingredient approved by FDA in 

1954 and found in well over 100 over-the-counter cough 

medicines.  

•  …the most widely used cough suppressant in the U.S. 

•  …also being abused by taking extreme—sometimes as 

much as 20 to 50 times beyond the recommended dose

—amounts of cough medicine to get high.  



More Than 100 Cough & Cold 
Remedies Contain DXM 



Sample of Products with DXM 
•  Alka-Seltzer Plus Cold & 

Cough medicine 

•  Coricidin HBP Cough and 

Cold  

•  Delsym medicines* 

•  Dimetapp DM  

•  Mucinex medicines* 

•  PediaCare cough medicines 

•  Robitussin cough medicines 

•  Sudafed cough medicines 

•  TheraFlu cough medicines 
•  Triaminic cough syrups 
•  Tylenol Cough and Cold 

medicines 
•  Vicks 44 Cough Relief 

medicines 
•  Vicks NyQuil and Dayquil 

medicines* 
•  Zicam 
•  Generic/store brands 
 

*certain products 
 



The “High” 

•  Mild distortions of color and sound 
•  Strong visual hallucinations 
•  “Out-of-body" sensations  
•  Confusion  
•  Slurred speech  
•  Loss of motor control  



The “Lows” 

•  Delusions  
•  Panic attacks  
•  Memory problems 
•  Blurred vision 
•  Stomach pain, 

nausea, and 
vomiting  

•  High blood pressure 
and rapid heart beat 

•  Numbness of fingers 
and toes 

•  Drowsiness and 
dizziness  

•  Fever and 
headaches 

•  Rashes and itchy 
skin  

•  Loss of 
consciousness 



Side Effects Can Be Worsened if… 

•  The medicine contains additional ingredients 

that treat more than just cough; 

•  Abuse happens with alcohol or illegal drugs; 

•  DXM is abuse in combination with 

prescription drugs and/or other 

medications.   



Cough medicine abuse  Slang 

•  Dex or DXM 

•  Robo 

•  Triple Cs or CCC 

•  Skittles 

•  Syrup or Tussin 

•  Roboing 

•  Robo-tripping 

Robo-fizzing 

•  Skittling 



Pharming Parties or Trailmixing 

•  Everyone brings prescription or OTC drugs 

•  Pills placed in bowl 

•  Everyone grabs a handful of pills 

•  Alcohol may or may not be involved 

•  Preferred drugs are chlorpheniramine and 

dextromethorphan 



Effects of Dextromethorphan 
and Chlorpheniramine 

•  Dilated pupils 

•  Fast heart rate  

•  Increased BP 

•  Dry mouth 

•  Slurred speech 

•  Poor balance 

•  Blank stare – disconnected from surroundings 

•  Flushing of face and upper torso 
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Diphenhydramine Abuse 

•  High doses used for sleep or as sedative 

•  Hallucinations can occur at doses of 

150-700 mg 

•  Can produce severe arrhythmias and add 

to sedative effect of other drugs or 

alcohol 



Purple Drank 

•  Uses promethazine + codeine cough syrups 

–  Usually diverted Schedule III cough syrup 

–  Street value approximately $250-400 

•  Plain codeine syrup can be used but not preferred 

•  Candies and lemon lime soda offset taste 

•  Believed to be best when served in foam cups 

•  Often referred to as Lean 

92 



Effects of Purple Drank 

•  Constricted pupils, react poorly to light 

•  Droopy eyelids 

•  Raspy voice 

•  Slow speech, slurred speech (at higher doses) 

•  Nystagmus 

•  Slow heart rate (>60 bpm) 

•  Drowsiness 

•  Loss of balance and coordination at high doses 

•  Pale skin 
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Purple Drank 

•  Effects last 3-6 hrs but usual high is 3 hrs 

•  Drug testing – positive for codeine 

•  Promethazine can be tested but lab needs 

to know 

•  Codeine detected for up to 72 hrs 
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Drank 

•  Sparkling can beverage 

•  Contains herbs and vitamins 

•  Reported to produce relaxation and restful 

sleep 

•  “Slow your roll” 

•  Will not trigger a drug test unless spiked 
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•  Popular in middle and 
high schools 

•  Tylenol PM (Tylenol + 
Diphenhydramine) + 
heroin 

•  Typically ground up and 
folded in notebook paper 
or baggies 

•  $2/hit or $5/0.25 gram 
•  Samples have contained 

about 8% 
•  Usually snorted 
 

96 


