Drugs 101- Lecture 2 
How were drugs discovered? 
· Observation: someone would eat a plant, or ingest something and you observe the subsequent change in state or behavior 
· Often resulted in discovering strong poisons 
· Philosophy: based on beliefs and how the world works- make it up- often connected to religion and superstition
Drugs from observations
· Strong poisons (common) ie nicotine, opium, cocaine, digitalis
· Weak poisons (uncommon) require large consumption ie. Caffeine, salicin 
Papyrus Ebers: 
· Egyptian med document
· Described many observed medicines, some such as opium we still use today
· Much useless
Opium for pain
· Low does moderate effects. Molecular structures similar to morphine (opium found in modern meds (oxycodone, fentanyl, methadone)
Cocaine as a stimulant:
· Stimulant 
· Topical pain killer
· Cocoa leaves in high altitudes (in Bolivia and Peru = areas with low oxygen drains energy) provides stimulant effect same way we use coffee 
Modern anesthetics derived from Cocaine:

· Novocaine, Lidocaine, Benzocaine, Procaine
Quinine use in British army
· #1 malaria treatment 
· used to issue on regular basis to soldiers in BA occupying Asia and similar climates
· BA used to mix this with gin in order to lower British taste, which is how we get G&T (tonic contains quinine which is why it glows)
Problems with observation: 
· In principal best way to develop a drug, but done incorrectly can be misleading 
· Brain naturally looks for patterns EVEN when they don’t exist
· Ancients didn’t use stats or experiments 
· Anecdotal evidence unreliable: drug effect may be coincidence, perceptions subject to placebo effect, people lie
· Once “evidence” is available, hard to contradict (many harmful remedies remain because of this) (moms chicken soup treating cold)
· APOPHENIA: seeing patterns or connections in random meaningless data (human brain naturally searches for patterns that may not really be there or be significant
· PAREIDOLIA: perceiving sounds or images as something else 

Anecdotal evidence unreliable: 
· Misleading
· Relies on chance: Medication and cure may not be connected (could happen to eat plant as you were already getting better). Vice versa is true for poison 
· Ex. Tomatoes are poison, bugs are dangerous

Experimental evidence reliable:

· Make a measurement, measure properly (stats can be misleading but look at how they did the data, it’s possible to get statistically significant values from improper data), measure accurately 
· Relies on statistical significance: collect data from large number of experiments
· Must use controls and checks (is this info good ex. Red cars with speeding tickets, info is there but confirm it yourself with controls)

Problems with traditional remedies: 
· Poor control over the doe (plats produce varying amounts of active ingredient) Nature does not make things uniformly 
· Preparation changes chemical comp. 
· No standardization and instructions (info passed verbally, imprecise, poor reproducibility)

Philosophy to Identify Cures:
· Arrive at cure by reasoning, search for proof after
· Healing often connected with religion/superstition/magic
· Hippocrates doctrine of humors: based on incorrect reasoning. “Stupid idea” TOO MUCH THINKING. Make up properties to match the humors and elements they made up. 
· Universe made of 4 elements: Earth, Air, Fire, Water
· Body made of 4 humors: Blood, Phlegm, Yellow Bile, Black Bile
· 4 humors normally in balance, imbalance of humors causes disease. Cure by re-balancing. (EX. Fever caused by= hot and dry, so cure using cold and wet)
· Properties of 4 elements: 
· Earth- dry
· Air-cold
· Fire-hot
· Water- wet 
· Properties of 4 humors: 
· Blood- cold
· Phlegm- wet
· Yellow bile- hot 
· Black bile- dry 
· Ex. Re-balance by bloodletting (idea that not only should you remove blood from body but location matters as well- creative in shape of cut, direction of cut etc. all these thought to be significant in what you were rebalancing). Bloodletting via leaches 
· Dangerous: often killed patient, painful, need blood to function, infection (famous George Washington had a throat infection was prescribed bloodletting- led to 2ndary infection and died)
· Ex. Emetics and Purges/Fasting and Special foods:  making the person vomit, or cleaning out end of digestive system. 
· No basis in reality (4 humors and 4 elements completely incorrect, treatments developed painful and harmful)

Doctrine of signatures: (aka fake news):
-Most remedies developed harmful, at best harmless (but denied patient proper treatment)
-No evidence (based on appearance or location, required imagination to see connection)
· Jakob Bohme: Shoemaker (1575-1624)
· God left clues telling us how to use things properly 
· Disease and cures were linked and written surrounding us in the world
· Used by all culutres in husitory and still is in some 
· Ex. Walnuts look like brains therefor it must help with brain health 
· Ex. Bonset heal broken bones, based on shape of plant (stem appears to pass directly through the leaves of the plant as bones do through body)
· Ex. Shark cartilage used for cancer treatments as shark doesn’t get cancer… (shock…sharks do get cancer based off fake news)
· Parsley- Green because of chlorophyll, parsley makes breath fresh and now we have chlorophyll in our gum (does not have chem properties to make breath fresher, just provides colour)
· Mandrake root: looks like people, used for many medicinal and magical purposes mainly cure possession 
· Harvest using a dog pull plant on string, protects against the little-person plant screaming. Scream believed to have neg. effects on person harvesting) and ensures the magic is preserved 
· Rhino Horn: Phallic shape (rare single horned animal)- powdered and used in china as aphrodisiac 
· Mercury: heavy liquid pushes toxins out of body (detox, purgative)
· Only limited by your imagination, still going on. For example avocado, pear and eggplant similar to shape of pregnant woman meaning it is good and healthy for pregnant women
These techniques= LOWER LIFE EXPECTANCY 
-Some problems require surgery (in addition to chemical treatments we can now cut into and alter the human body healing things we previously could not)
				Surgery/Anesthetics
Amputation:
· Anesthetic did not exist, people would hold you down (maybe give you alcohol or opium) patients violent reaction meant you could amputate but not much else
· Had to be done quickly before patient goes into shock 
· Learned by trial and error
Nitrous Oxidie: 
· Discovered accidentally by chemist Sir Humphry Davis (mid 1800s)
· Causes person that ingests this to forget what happened while they were intoxicated by the substance 
· Explored as anesthetic 
· Still used today for other things, while they forget the pain they are still screaming and moving during surgery
· Propellant, used by lower income ppl to get high 

Ether (1846):
· Willam Morton- someone intoxicated with ether falls asleep, no pain and not moving 
· Greater degree of precision possible 
Anesthetics make modern surgery possible! 
· Prior to recent times less than 30% survived surgical treatment (blood loss, or post-surgery because of infection, not aware of where infection comes from so unaware of the need to take precautions)
· Procedures can only happen when someone is immobilized and pain free 
Antiseptic: Phenol:
· Student of Louis Pasteur who discovered tiny organsims (bacteria) causes infection, his ideas not widely believed at the time
· Joseph Lister developed phenol as antiseptic (kill bacteria= better chance of survival) 
· Prior phenol used for floors and sewers
· Carbolic acid sprayer: vapor of phenol with candle sprayed on patient killing surface bacteria. Significantly reduced mortality rate 
· Phenol is very toxic in large exposure (fine for patient bad for doctors)
· Lister developed idea of washing hands, using gloves, washing tools to reduce bacteria. No chemical spray necessary just clean patient and tools and ensure the area is still clean during procedure 
Antiseptic to Canada:
· 1877 Thomas Ricker
· Surgery theatres begin to look similar to the way we see them today: clean enviro, no street clothes, washing up, gloves etc. 
Listerine becomes household product 
· Advertised for home use: dandruff, day to day cleaning etc.
· No longer contains phenol (not user friendly) now thymol – identical functional groups but offset by more balanced molecule for safety

William Perkin= Synthetic Dye 1856
· Petroleum waste product into a purple die, making colored clothes readily available for lower incomes 
· All the dye companies that developed became pharma companies, dye was an organic compound as are pharmaceuticals
· Origin of drug industry
· BAYER started as a dye company accidentally realized they could make other organic compounds and developed first artificial drug ASPRIN 1897

**Artificial= does not exist in nature, human discovered and made 

Artificial drugs
· better and cheaper widely available to anyone who could afford it (previously crazy expensive) 
· most drugs today artificial, designed for optimal activity and safety
· nature doesn’t make things for our purpose, we need to alter to make things optimal for treatments
· provide convenience and manufactured in large quantities 

Most pharmaceuticals made from oil: 
· similarly to 70% of the things we use 
Rules are important: 
· rule of law 
· Freedom from corruption

Patent medication in the 1800s 
· No regulation
· Industrialization created big markets
· Lots of room for fraud (sell anything you want with any claim you want, no testing etc.)
· The emergence of science made people trust claim (“scientifically proven”, “Patented”)
· Consumers see patent and assume the government has reviewed in some way, but really means nothing. Just a protection of your idea. Does not mean quality but general public did not understand this. 
· [bookmark: _GoBack]Added heroin or opium to useless medications to build repeat customers. These ingredients made people feel good thinking they were getting better. 
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