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• Review genetics of addiction 

 
• Understand basic neurobiological principles of addiction 

 
• Discuss common substances of misuse 

 
• Highlight basic mechanisms of addiction related to each 

specific substance  
 

• Discuss implications of addiction to society, treatment 
options, and implications for the legal community 
 

 
 
 
 
 
 
 
 
 



 
• DNA 
• Genes 
• Variability 
• Heritability  

 
 
 
 
 

https://www.cincinnatichildrens.org/service/d/diagnostic-labs/molecular-genetics/whole-exome-sequencing/families 



https://www.raredr.com/news/north-american-cystic-fibrosis-conference/ 



https://www.news-medical.net/health/Cystic-Fibrosis-and-Infertility.aspx 



 
• Altered Metabolism of a 

drug 
• Alcohol, Nicotine 

 
• Altered function of a drug 

receptor 
• Nicotine 

 
• General Mechanisms of 

Addiction 
• Stress Response, Emotion, 

Behavioral Control 
 
 
 
 
 



 
• Functional and 

inherited changes 
 

• Expression does not 
depend on gene 
sequence 
 

• Histones 
 

 
 
 
 
 
 

https://www.irbbarcelona.org/en/news/understanding-the-molecular-origin-of-epigenetic-markers 



 
• Major forms of substance 

dependence are heritable 
• Alcohol 
• Nicotine 
• Opioid 
• Cocaine 

 
• Genes influencing heritable 

traits can be identified 
 

• Gene-by-environment 
interaction is an important area 
of research 
 
 
 
 



Neurobiology of Addiction 



Neurobiology of Addiction: 
Dopamine Transmission 



Neurobiology of Addiction 

https://inside-the-brain.com/2014/10/17/drugs-addiction-and-the-brain/ 



Neurobiology of Addiction 

https://www.google.com/search?q=hijacking+of+limbic+system&source=lnms&tbm=isch&sa=X&ved=0ahUKEwj3t97R9IvfAhWoTd8KHckaCl0Q_AUIDigB&biw=1920&bih=934#imgrc=-V6hjWyv2C_tUM:&spf=1544123599719 



Neurobiology of Addiction: 
Hijacking of Limbic System 

https://www.google.com/search?q=hijacking+of+limbic+system&rls=com.microsoft:en-US:IE-Address&source=lnms&tbm=isch&sa=X&ved=0ahUKEwimnp_M-ovfAhVikuAKHbQlCaQQ_AUIDigB&biw=1920&bih=934#imgrc=UDv2lr0cOu8gXM:&spf=1544125201097 



Neurobiology of Addiction 

Wanting Liking 

Repeated use over time 

Needing 



Substances of Misuse  
 
 Alcohol 
 Cannabis 
 Cocaine 
 Methamphetamine 
 Opioids 
 Fentanyl 
 Carfentanyl 
 Heroin 
 Kratom 
 Inhalants 
 MDMDA 
 Tobacco 
 E-Cigarettes 
 Bath Salts 
 Flakka 
 Hallucinogens 

 
 
 
 
 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://pixabay.com/photos/alcohol-alcoholic-anniversary-4033734/&psig=AOvVaw0WFTH4NLoAzEY_w02mbxAZ&ust=1574704735114949
https://www.nydailynews.com/life-style/health/cigarette-smoking-all-time-american-adults-article-1.2541307


Alcohol  
 
 In 2016, 6.6% of the US adult 

population reported heavy alcohol 
use 
 

 In 2010, alcohol-related costs in the 
US were 249 billion  
 

 Leading cause of alcohol-
associated deaths are 
cardiovascular disease and diabetes 
 

 

https://www.pinterest.com/pin/427419820860716155/


Alcohol  
 
 Nearly 50% of Alcohol Use 

Disorder (AUD) is heritable with 
other 50% contributed by 
environmental factors 
 

 Environmental Factors 
 Physical, Verbal, Sexual Abuse 
 Household Instability 

 Physical violence towards mother 
 Parental psychiatric illness 
 Incarceration of household 

members 
 

 Environmental factors can further 
exacerbate a biological 
predisposition for AUD 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.drugabuse.gov/publications/drugfacts/genetics-epigenetics-addiction&psig=AOvVaw1sjCNF1xFJWXXdzSBwwzfM&ust=1574700404834375


Alcohol  
 
 Rewarding aspects of alcohol are 

mediated through mesolimbic 
dopamine system 
 

 GABA 
 

 Glutamate 
 

 Endogenous Opioids 
 

 Cannabinoids 
 

 Norepinephrine 
 

 Hypothalamic-Pituitary-Adrenal Axis 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://pubs.niaaa.nih.gov/publications/arh314/310-339.htm&psig=AOvVaw3W9kvcQTJl3psaL4CjaQ43&ust=1574700480754598


Alcohol Use: What is Typical?  
 National Institute on Alcohol Abuse and Alcoholism (NIAAA) 

defines alcohol use based on a “standard drink.” 
 Men: no more than four drinks in one day AND no more than 

14 drinks per week 
 Women: no more than three drinks in one day and no more 

than seven drinks per week  
 Note this recommendation is also for all men and women 

over the age of 65. 
 

Reference: niaaa.nih.gov 



Alcohol: What is a Standard Drink? 
 
 
 
 
 

Reference: niaaa.nih.gov 



What is Binge Drinking? 
 
 National Institute on Alcohol Abuse and Alcoholism 

(NIAAA) defines binge drinking as “a pattern of 
drinking that brings blood alcohol concentration 
(BAC) levels to 0.08 g/dL.  
 Typically after four standard drinks in women or five 

standard drinks in men within a two hour timeframe 
 

 SAMHSA defines binge drinking as five or more 
alcohol drinks for males or four or more alcoholic 
drinks for females on the same occasion (i.e., at the 
same time or within two hours) on at least one day in 
the past month.  
 

 

Reference: niaaa.nih.gov 



Alcohol and Health 
 
 Detox from alcohol can result in medical complications 

 Seizures 
 Delirium Tremens 

 
Reference: niaaa.nih.gov 

http://americanaddictioncenters.org/withdrawal-timelines-treatments/alcohol/ 



Cannabis  
 
 Most commonly used illicit substance in 

the United States 
 

 Estimated that 4.3 million people have 
used marijuana at levels consistent with 
alcohol use disorder over the past year 
 

 Estimated 188 million recreational users 
in 2017 (worldwide) 
 

 More than two-fold increase in potency 
of cannabis over the past decade 
 

 Highest prevalence among young adults 
and males 
 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.hsph.harvard.edu%2Fnews%2Fpress-releases%2Fmarijuana-smoking-sperm-counts%2F%26psig%3DAOvVaw0pmPpF6C5eFvCMvJZK2_Nw%26ust%3D1574700572040528&psig=AOvVaw0pmPpF6C5eFvCMvJZK2_Nw&ust=1574700572040528
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwigt4z_tYPmAhUECKwKHROWCr0QjRx6BAgBEAQ&url=https://commons.wikimedia.org/wiki/File:Marijuana-Cannabis-Weed-Bud-Gram.jpg&psig=AOvVaw3rGxzQuqIXIn0eUcfDHX8z&ust=1574704615152086
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://commons.wikimedia.org/wiki/File:Marijuana-Cannabis-Weed-Bud-Gram.jpg&psig=AOvVaw3rGxzQuqIXIn0eUcfDHX8z&ust=1574704615152086


Cannabis  
 
 Cannabis Sativa 

 Dried flowers 
 

 Joints 
 Hand-rolled cigarette 

 
 Bongs 

 Water pipe 
 

 Blunts 
 Marijuana rolled into cigar wrap 

 
 Edibles 

 Brownies, cookies, candies 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.flickr.com/photos/99624358@N00/15274521839&psig=AOvVaw2xeL6Delu95eZ9dqq8qqb5&ust=1574700857275120
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.flickr.com/photos/kkanouse/12997503633&psig=AOvVaw27GO_D2UXo4_9P5E29f89c&ust=1574700927168062
https://commons.wikimedia.org/wiki/File:Spliff_Joint_Twig_Dooby_Jay.jpg


Cannabis  
 
 Delta-9-Tetrahydrocannabionol 

(THC) 
 Main psychoactive chemical 

 
 500 0ther chemicals 

 
 100 compounds chemically 

related to THC 
 Cannabinoids 

 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.uchealth.org/today/is-marijuana-safe-for-older-adults/&psig=AOvVaw1J5KfJ0dCiLQqYH9BPRTav&ust=1574704521947603


Cannabis  
 
 THC binds to endocannabinoid 1 

(CB1) receptor 
 

 Abnormal functioning of CB1 rich 
brain areas is linked to increase use 
 

 Impairment in memory, 
concentration, motivation, self-
esteem, interpersonal 
relationships, health, employment, 
or finances 
 2011, 456,000 ER visits 

 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://greenriverbotanicals.com/what-is-the-endocannabinoid-system-and-how-does-it-work/&psig=AOvVaw2iA_YQWeADDs62N6Wbw2bE&ust=1574701332199078




Cannabis and Psychosis 



Cannabis  



Cocaine  
 
 Blow, Coke, Crack, Rock, Snow 

 
 Coca Plant 

 
 Mixed with amphetamine or 

synthetic opioids 
 

 Cornstarch, Talcum Powder, 
Flour 

 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://nypost.com/2017/01/12/women-are-more-susceptible-to-cocaine-addiction-study/&psig=AOvVaw11Zng3l9-EiLHutZbvFeQy&ust=1574701641971044
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://en.wikipedia.org/wiki/Coca&psig=AOvVaw15avmNT0tZZIj3d81vREEd&ust=1574701667219308


Cocaine  
 
 Intranasal use of powder 

cocaine or rubbed into gums 
 

 Inject into bloodstream 
 

 Smoke rock crystal cocaine 
 Freebase Cocaine 

 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjI_4iVq4PmAhUMbq0KHQMwAf8QjRx6BAgBEAQ&url=https://canadiancentreforaddictions.org/cocaine-addiction-treatment-methods-that-work/&psig=AOvVaw00gG0ERiA1CMBFgVRC9M1c&ust=1574701713390138
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwir4-S2q4PmAhVFSq0KHRFbDhMQjRx6BAgBEAQ&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.vpr.org%2Fpost%2Fvermont-cracks-down-heroin-crack-cocaine-use-surges%26psig%3DAOvVaw3SmSnjCMpQ6wSQdDdpQrZ1%26ust%3D1574701776176727&psig=AOvVaw3SmSnjCMpQ6wSQdDdpQrZ1&ust=1574701776176727


Cocaine  
 
 Cocaine increased dopamine in 

reward circuitry of the brain 
 

 Extreme happiness and energy 
 

 Mental alertness 
 

 Hypersensitivity to sight, sound, 
and touch 
 

 Irritability 
 

 Paranoia 
 
 
 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.drugabuse.gov%2Fpublications%2Fresearch-reports%2Fcocaine%2Fhow-does-cocaine-produce-its-effects%26psig%3DAOvVaw0SKzX0QFAzqjiSgt2JZGwD%26ust%3D1574701872635907&psig=AOvVaw0SKzX0QFAzqjiSgt2JZGwD&ust=1574701872635907


Cocaine  



Methamphetamine   
 
 Stimulant 

 Commonly referred to as blue, 
crystal, ice, meth, and speed 

 
 Methods of Use: 

 Smoking 
 Swallowing 
 Snorting 
 Injecting 

 
 

 
 
 

 

https://www.councilonrecovery.org/methamphetamine-abuse-the-other-drug-epidemic/


Methamphetamine   

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://learn.genetics.utah.edu/content/addiction/brainchange/&psig=AOvVaw3HQ7EEDeDXon517sDXTqKI&ust=1574455514270258


Methamphetamine   
 

 Short-Term Effects: 
 Increased wakefulness 
 Decreased appetite 
 Faster breathing 
 Rapid heartbeat 
 Increased blood pressure 

 
 Long-Term Effects: 

 Dental issues 
 Itching 
 Violent behavior 
 Paranoia, Psychosis 

 
 
 
 

 

http://www.methproject.org/answers/what-are-crank-bugs.html


Opioids  
 
 Naturally found in opium poppy 

plant 
 

 Prescription Opioids: 
 Hydrocodone, Oxycodone, 

Oxymorphone, Codeine, Fentanyl 
 

 Opioids bind to the opioid 
receptors located in the brain, 
spinal cord, and other parts of the 
body 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.livescience.com/63471-opium-poppy-painkiller-genome.html&psig=AOvVaw0at12p0MqY6u929Yz4A56c&ust=1574702177622581


Opioids  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://masstapp.edc.org/opioid-misuse&psig=AOvVaw31yQQh-7KgcIkK4j3os4PL&ust=1574450295186997


Opioids  

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.acsh.org/news/2017/10/27/acsh-explains-whats-difference-between-opioids-and-opiates-12041&psig=AOvVaw31yQQh-7KgcIkK4j3os4PL&ust=1574450295186997


Fentanyl  
 
 Powerful synthetic opioid  

 
 50-100x more potent than 

morphine 
 

 Prescription Forms: 
 Actiq, Duragesic, Sublimaze 

 
 Street Names: 

 Apache, China Girl, China White, 
Dance Fever, Friend, Goodfella, 
Jackpot, Murder 8, TNT, Tango, 
Cash 

 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.addictioncenter.com/opiates/fentanyl/&psig=AOvVaw1nIMb_MY7fLK2ikOePQPxh&ust=1574702271320732
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://fortune.com/2018/07/02/fentanyl-is-causing-almost-half-of-all-overdose-deaths-research-shows/&psig=AOvVaw1nIMb_MY7fLK2ikOePQPxh&ust=1574702271320732


Carfentanyl: “Elephant 
Tranquilizer”  

 
 Analog of Fentanyl 

 Carfentanyl, Carfentanil 
 Wildnil 

 
 Potency 10,000x stronger than 

Morphine and 100x stronger 
than Fentanyl 
 

 Large Animal Tranquilizer 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.worldwildlife.org/species/elephant&psig=AOvVaw1tp7l8ARf9Hl1_urrdca9o&ust=1574702429967613


Carfentanyl in the News  
 
 https://youtu.be/9pGZLx9_Fnc 

 
 

 

https://youtu.be/9pGZLx9_Fnc
https://youtu.be/9pGZLx9_Fnc


Carfentanyl in the News  



Heroin  
 
 Made from morphine 

 
 Inject, Sniff, Snort, Smoke 

heroin 
 

 Heroin binds to opioid 
receptors and can produce 
euphoria, sedation, 
respiratory depression, and 
cognitive dulling 
 
 
 
 

 

https://www.cbsnews.com/news/heroin-use-in-u-s-reaches-alarming-20-year-high/


Kratom  
 
 Tropical tree with leaves from 

Southeast Asia 
 Mitragynine 
 7-a-hydroxymitragynine 

 
 Not currently illegal in the US 

 
 Green powder, extract, or gum 

 
 Most use as a pill, extract, or 

capsule 
 
 
 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.flickr.com%2Fphotos%2F149101591%40N07%2F33063599824%26psig%3DAOvVaw3BDVxbKWbh4vsIJMaJgL4i%26ust%3D1574704861819092&psig=AOvVaw3BDVxbKWbh4vsIJMaJgL4i&ust=1574704861819092


Kratom  
 
 Produces similar effect to 

opioids and stimulants 
 

 Nausea, itching, sweating, dry 
mouth, constipation, increased 
urination, loss of appetite, 
seizures, hallucinations 
 
 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://cen.acs.org/articles/94/i23/Recreational-drug-kratom-hits-same.html&psig=AOvVaw3enPaByngjO5AjIscJHifj&ust=1574452389670095


Inhalants  
 
 Solvents 

 
 Aerosol Sprays 

 
 Gases 

 
 Nitrites  

 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.drugabuse.gov/publications/drugfacts/inhalants&psig=AOvVaw0OfbdaRZ4el6Rv67iWtjt2&ust=1574702581230377
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.parts-express.com%2Fblow-off-duster-can-of-air-removes-dust-and-debris-canned-air-10-oz--340-500%26psig%3DAOvVaw1kYaFBuXIHudi6N-XBoKqQ%26ust%3D1574702723904333&psig=AOvVaw1kYaFBuXIHudi6N-XBoKqQ&ust=1574702723904333


Inhalants  
 
 Approximately 21.7 million American 12 and 

older have used inhalants at least once in 
their life 
 

 Spray paints, markers, glues, cleaning fluids 
 

 Sniffing, snorting, bagging, or huffing 
 

 Inhalants act on the central nervous system 
and can produce symptoms similar to 
alcohol intoxication 
 Slurred speech 
 Poor coordination 
 Euphoria 
 Dizziness 

 
 

 



MDMA  
 
 Ecstasy, Molly 

 
 Produces increased energy, 

pleasure, emotional warmth, 
and distorted sensory and time 
perception 
 

 Usually taken as capsule or 
tablet 
 
 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.drugabuse.gov/publications/drugfacts/mdma-ecstasymolly&psig=AOvVaw0eDfvtdwQ9aKmYeizDqob-&ust=1574703170809076


MDMA  
 
 Dopamine 

 Reward System 
 

 Norepinephrine 
 Increased heart rate, BP 

 
 Serotonin 

 Mood, appetite, sleep, sexual 
arousal, trust 

 
 
 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fwww.drugabuse.gov%2Fpublications%2Fresearch-reports%2Fmdma-ecstasy-abuse%2Fwhat-are-mdmas-effects-on-brain%26psig%3DAOvVaw26fVN3a63yvmaIiuFMCP74%26ust%3D1574703216635570&psig=AOvVaw26fVN3a63yvmaIiuFMCP74&ust=1574703216635570


Tobacco  
 
 Nicotine is absorbed into the 

bloodstream 
 

 Stimulates adrenal glands to 
produce epinephrine 
 

 Nicotine also activates 
dopamine in the brain  
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.flickr.com/photos/wheatfields/2671524520&psig=AOvVaw1SXeWNZw-tN1fVfVIzjlGU&ust=1574703320164746
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.flickr.com/photos/160866001@N07/48787671632/&psig=AOvVaw2x_jm3bZIgqXiakCEKerZa&ust=1574703350412926


E-Cigarettes  
 
 Electronic Nicotine 

Delivery Systems 
 

 Elements of an E-Cigarette: 
 Cartridge 
 Heating Element 
 Power Source 
 Mouthpiece 

 
 Most commonly used form 

of tobacco among US 
youth  
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiKoeG9sYPmAhUDVK0KHeACD5YQjRx6BAgBEAQ&url=https://commons.wikimedia.org/wiki/File:E_Cigarettes,_Ego,_Vaporizers_and_Box_Mods_(17679064871).jpg&psig=AOvVaw33cdotab9WJX99CH7apgAQ&ust=1574703410990501
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiKoeG9sYPmAhUDVK0KHeACD5YQjRx6BAgBEAQ&url=https://commons.wikimedia.org/wiki/File:E_Cigarettes,_Ego,_Vaporizers_and_Box_Mods_(17679064871).jpg&psig=AOvVaw33cdotab9WJX99CH7apgAQ&ust=1574703410990501
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%3A%2F%2Fen.wikipedia.org%2Fwiki%2FConstruction_of_electronic_cigarettes%26psig%3DAOvVaw3J58Hk3HEptINijuAdZAyr%26ust%3D1574703491636720&psig=AOvVaw3J58Hk3HEptINijuAdZAyr&ust=1574703491636720


E-Cigarettes  
 
 Absorbed from the lungs into 

the bloodstream 
 

 Similar to cigarettes 
 

 Exposure of the lungs to various 
chemicals 
 

 Recent outbreak 
 



Bath Salts  
 
 Synthetic cathinones 

 
 Khat plant 

 Grown in East Africa and southern 
Arabia 

 
 White or brown crystal powder 

 
 Common Names: 

 Bliss, Cloud nine, Lunar Wave, 
Vanilla Sky, White Lightning 

 
 
 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.drugabuse.gov/publications/drugfacts/synthetic-cathinones-bath-salts&psig=AOvVaw1vt7flXPik7HlOyLE95Edb&ust=1574703652833495
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://en.wikipedia.org/wiki/Stimulant&psig=AOvVaw3tH4jlWSwqxQH0pIHt5low&ust=1574703686747643


Bath Salts  
 
 Methods of Delivery: 

 Swallow 
 Snort 
 Smoke 
 Inject 

 
 Chemically similar to MDMA and 

cocaine 
 Increased levels of dopamine 

 
 Health Effects: 

 Paranoia 
 Hallucinations 
 Panic Attacks 
 Excited Delirium 

 
 

 



Bath Salts in the News  
 
 https://www.youtube.com/watch?v=bXo-

0iFj8Ys&oref=https%3A%2F%2Fwww.youtube.com%2Fwat
ch%3Fv%3DbXo-0iFj8Ys&has_verified=1 
 
 
 

 

https://www.youtube.com/watch?v=bXo-0iFj8Ys&oref=https://www.youtube.com/watch?v%3DbXo-0iFj8Ys&has_verified=1
https://www.youtube.com/watch?v=bXo-0iFj8Ys&oref=https://www.youtube.com/watch?v%3DbXo-0iFj8Ys&has_verified=1
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Flakka  
 
 Form of bath salt 

 Synthetic Cathinone 
 Alpha-Pyrrolidinopentiophenone (Alpha-

PVP) 
 

 Inexpensive 
 One dose may cost as little as $5 

 
 Health Effects: 

 Excited delirium 
 Agitation 
 Elevated heart rate 
 Hallucinations 
 Paranoia 

 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://drugfree.org/drug/flakka/&psig=AOvVaw3GpkiDqRzV8CKnBHDOOSwQ&ust=1574703819415814
https://images.complex.com/complex/image/upload/c_limit,dpr_auto,q_90,w_720/fl_lossy,pg_1/flakka_zcaig8.jpg


Flakka in the News  
 
 https://www.cbsnews.com/news/flakka-floridas-dangerous-new-

drug-trend/ 
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Flakka  



Hallucinogens 
 
 Classic Hallucinogens 

 LSD 
 Psilocybin 

 
 Dissociative Drugs 

 PCP 
 Ketamine 
 Dextromethorphan 
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Hallucinogens 



Hallucinogens 
 
 Disruption of communication between brain 

and spinal cord 
 

 Hallucinogens interfere with the action of 
serotonin  
 Mood 
 Sensory Perception 
 Sleep 
 Hunger 
 Body Temperature 
 Sexual Behavior 
 Intestinal Muscle Control 

 
 Health Effects: 

 Increased heart rate 
 Nausea 
 Intense feelings and sensory experiences 
 Changes in sense of time 

 
 

 

https://hub.jhu.edu/2019/09/04/hopkins-launches-psychedelic-center/


Diagnostic and Statistical Manual 
of Mental Disorders (DSM) 



DSM-5 Substance Use Disorders 
 Substance-related disorders encompass 10 separate classes of 

drugs:  
 Alcohol 
 Caffeine 
 Cannabis 
 Hallucinogens  
 Inhalants 
 Opioids 
 Sedatives, hypnotics, and anxiolytics 
 Stimulants (amphetamine-type substances, cocaine, and other 

stimulants) 
 Tobacco  
 Other (or unknown) substances.  65 



Substance-Related Disorders 
• Two Categories: 

• Substance Use Disorders  
• Formerly known as “abuse” or “dependence” 

diagnoses 
• Criteria involve the following groupings: 

impaired control, social impairment, risky use, 
and pharmacological criteria 

• Must have two or more criteria 
 

• Substance-Induced Disorders 
• Intoxication 
• Withdrawal 
• Substance/Medication-induced Mental 

Disorders 



Treatment of Substance Use 
Disorders 

• Medication 
• Naltrexone, Antabuse 
• Suboxone, Methadone 

• Therapy 
• Cognitive Behavioral 

Therapy 
• Motivational Interviewing 

• 12-Step Community 
Treatment 

 



Treatment: When to Get Help? 
• Impairment 

• Work 
• Home 
• Interpersonal relationships 

 
• Tolerance and Withdrawal 

• Using to feel “normal” 
 

• Health-related consequences 
• Cirrhosis 
• Hypertension 

 
 

https://trofire.com/2016/10/15/pharmaceutical-companies-conspire-keep-opioid-addicts-getting-help-now-states-fighting-back/
https://www.sanantoniobehavioral.com/programs/substance-abuse-treatment


Selected References 
• National Institute on Drug Abuse 

(NIDA) 
 

• Substance Abuse and Mental 
Health Services Administration 
(SAMHSA) 
 

• Textbook of Substance Abuse 
Treatment, DSM-5 Edition 
 

• DSM-5, American Psychiatric 
Association 
 
 



Questions?  

 
 
 

Contact: Lewiset@musc.edu 
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