Tentative Syllabus for S1205: Interesting Tidbits of Pharmacology (or All About Drugs)


This class will focus mainly on psychiatric and recreational drugs, but it will touch on related topics like neurology, behavior, and surgery. We will talk about non-psychiatric diseases, including the common cold, allergies, nausea, high blood pressure, angina, and headaches. We will talk about non-mind-altering drugs, like steroids and nitroglycerine. And because I am a chemistry major, we will also blow things up – that is to say, I will spend a few minutes of most classes doing a fun chemical demonstration. Some possible demonstrations are listed at the end of this syllabus.

Disclaimer: Don’t misuse drugs. Don’t use drugs just for fun. Always use drugs exactly as directed by a competent medical doctor. Don’t give people advice about drugs. Assume that you know less about drugs than your doctor, and your friends’ doctors. This class should not make you want to go out and do drugs; it is quite the opposite in fact. Once you have seen how the pharmacological sausage is made, you may want to become a vegetarian, so to speak. If I mention a terrible side effect of a medicine that you happen to be taking, remember that the side effect may be unlikely, and your doctor has carefully weighed the risks and benefits of the drug she prescribed you. Not taking necessary medications is irresponsible. However, the information presented in this class is not solely for entertainment purposes – it will give you a foundational knowledge that can help in the study of chemistry, biology, psychology, and medicine. The entertainment is an added bonus.

Week 1, 3/8/2008 (Spark)

Introduction to pharmacology: We will learn how the brain works, then list the most important neurotransmitters and their functions in the human body. We will learn the many ways that drugs can interact with neurotransmitters. Various important terms will be defined, including agonist, antagonist, receptor, neurotransmitter, drug, excitatory, inhibitory, stimulant, and sedative.

Week 2, 3/15

Introduction to pharmacology, continued: It is important to have at least some familiarity with a number of neurotransmitters before discussing specific diseases and drugs, because most diseases and drugs affect multiple different neurotransmitters.

Week 3, 3/22

Depression, anxiety: Learn about drugs and emotions. Antidepressants and benzodiazepines are some of the most prescribed drugs in the world, and almost everyone has a friend, family member, or colleague who is taking these medicines. We will also discuss less common treatments, like pindolol, Buspar, electroconvulsive therapy, psychosurgery (frontal lobotomy, and newer procedures), metrazol and insulin shock therapy, dopamine agonists, amphetamine, and opioids.

Behavioral psychology: In order to reduce anxiety, a drug must convince a person or animal to do something which has or may have unpleasant consequences. This is called an antipunishment effect. Alcohol and Valium are perfect examples of drugs that have antipunishment effects. What does this mean for behavior?

Week 4, 3/29

ADHD: This is another very common disorder. What causes it, how is it treated, and what is interesting about the treatments? This will segue into a more general discussion of stimulants, modafinil (Provigil), narcolepsy, and other tangents.

OCD: This is a complex and often misunderstood disorder, so we will briefly explore the symptoms. SSRIs, tricyclic antidepressants, MAOIs, antipsychotics, anxiolytics, and opioids have all been used to treat OCD. They have animal models of OCD, but how can you tell if a mouse has OCD?

Week 5, 4/5

Bipolar disorder: Will discuss symptoms, treatments include lithium, anticonvulsants, antipsychotics.

Psychosis: Most people do not really understand what psychosis is. We will discuss the positive symptoms, and the lesser-known negative symptoms like emotional disturbance and cognitive impairment. Treatments consist of mainly antipsychotics. We will learn about a number of drugs that simulate or mimic the symptoms of psychosis, such as stimulants, NMDA antagonists, psychedelics, and anticholinergics.

Week 6, 4/12

Recreational drugs: Everything you ever wanted to know about marijuana, psychedelics, other hallucinogens, uppers, downers, inhalants, and painkillers.

Addiction: Learn about sensitization, tolerance, and withdrawal. Addictions can be driven by craving (cocaine), withdrawal (benzodiazepines), or both (opioids, alcohol). Stimulant addictions can be treated with Wellbutrin, benztropine, and antidepressants. Opioid addictions are treated with longer-acting opioids, partial agonists (what is a partial agonist?), agonist/antagonists, clonidine, and sedatives. Alcoholism is treated with sedatives, alcohol, the opioid antagonist naltrexone, and intoxication deterrents like Antabuse. How does Antabuse work?

Week 7, 4/19

Analgesia: More discussion of opioids, plus antidepressants, gabapentin, and intrathecal pumps.

Anesthesia: Learn about local anesthetics like novocaine, cocaine, and epidurals. Learn about general anesthetics like ether, nitrous oxide, chloroform, halothane, sevoflurane, propofol, midazolam, ketamine, and thiopental. Learn about the other drugs used during surgery to alleviate pain, paralyze muscles, and erase memory.

Week 8, 4/26

Pharmacokinetics: Why would an addict mix recreational drugs with antacids and grapefruit juice? Why shouldn’t you give a patient thiopental (sodium pentothal) multiple times during one surgery? Why do fatty esters of testosterone bypass the liver when taken orally? Why might someone use an alcohol enema? Why does it matter how deep you put your suppository? Why are crack, injected heroin, and Xanax more addictive than powder cocaine, Vicodin tablets, and Klonopin, respectively? Why do people snort Ritalin? Why do they mix levodopa and carbidopa in the same pill? Why is Concerta so cool? Why can you give Ativan, but not Valium, to an alcoholic with liver failure? Why do you test positive for marijuana for weeks after smoking, if the high only lasts a few hours? If you drink a drug user’s urine, why do you get high sometimes but not always? If you huff ether, how long will you smell bad for? A good understanding of pharmacokinetics can answer all these questions, and more.

Vasoconstriction and vasodilation: We will explore how these physiological processes relate to headaches, asthma, allergies, nose bleeds, surgery, local anesthesia (e.g. novocaine), sexual arousal, heart attacks, and iatrogenic infarcts.

Performance enhancing drugs: Learn about anabolic-androgenic steroids, human growth hormone, IGF-1, insulin, erythropoietin, amphetamines, and the estrogen antagonists, aromatase inhibitors, and hCG used to combat steroid side effects. Discover more esoteric performance enhancing drugs like diuretics, GHB, and strychnine. See how drugs could provide an edge in unusual situations, such as drinking contests, eating contests, and orgies.

Week 9, 5/3

Alzheimer’s Disease, Parkinson’s Disease: We will discuss the symptoms and treatments of each.

The government is weird: Did you know that GHB, methamphetamine, and cocaine are all legal prescription drugs in the U.S.? In fact, methamphetamine is sold over the counter at CVS. Heroin, Quaalude, and Rohypnol are all legal in other countries, but not here. LSD used to be free. In California, you can buy marijuana from a vending machine. Adderall is a century old, but it has patent protection because of a technicality. Some states use “no tolerance” DUID laws to impose much stricter penalties for drug use.

People are weird: Doctors prescribe placebos more often than you might think. Contrary to popular belief, MAOIs and barbiturates are not evil. Doctors, patients, potheads, and addicts all make stupid decisions about drugs – learn how to avoid cognitive biases.

Week 10, 5/10

Field trip: If the weather is good and the class is willing, we may go to the grocery store and try to buy methamphetamine, an opioid, a dissociative anesthetic, a deliriant, an amnesic, various hallucinogens, an old surgical anesthetic, truth serum, and the two most devastating addictive drugs in human history. We might also buy invisible ink, smokeless gunpowder, candy, and other fun stuff which is not so directly related to pharmacology.

Possible fun demonstrations:

Ping-pong ball, nitrocellulose

Liquid nitrogen, rubber band, balloon

Dry ice

Iodine, fingerprints

Rit, detergent, black lights

Ex-lax and ammonia doesn’t work anymore

Hobo flares

Making hydrogen gas, maybe

Alcohol vapor rockets, maybe

Electroplating coins in Windex

Various putties (borax, starch, glue)

Can you taste the caffeine in soda?

Paper chromatography of marker ink

Sugar + Citric acid = Delicious (this is the fundamental chemical principle behind soda, fruity candy, and juice)

Flammable aerosol

Supersaturated solution of sodium acetate

Instantly freezing beer
