DRUGS 101 – History (1)

Life expectancy

· current life expentancy higher than any other time in history

· approx 30 to 35 years for most of recorded history 

· approx 30 to 35 yeats through the stone age

· 82 years in 2009 (Canada)

· most improvements over the last 150 years

· variations smotther out as recors are not precise

· nu,ber of 35 years is an estimate made by combining data frim various sources

· numbers may vary depending on source used

· Data for US

· 150 years ago life expentency was same stone age

· soecial time in history to be living now

Life expectancy then and now

· 1900 : 44 years ( Main causes of death = oneumonia, turbeculosis, influenza (lasted until 1950’s)

· 2004 : 82 years ( Main causes of death = heart disease, cancer, stroke, lower respiratory infection, traffic accidents, diabetes

( Disease affects quality of life

Main reasons for improved health

· improved sanitation

· clean drinking water

· refrigeration 

· vaccination

· antibiotics

Guinea worm life cycle 

- Major improvement was chorination

- Food spoiage was common before refrigeration

- Pharmaceuticals improve health

Greatest achievement in medicine

· immunization (vaccination)

· vary successful for viral diseases

· smallpox 

· elimatd in 1977

· only exists in labs anf biological weapons

· gene sequence online

· Vacinaiton scar – born before 1972

Polio eradicated from North America (1991)

· currently less that 1000 cases world-wide 

· 10 or 11 contries

· major eredication barrier is politics

Antibiotics for bacterial infections

Penicillin reduced maternal mortality

North American drug market (2009)

· prescription drugs ( 300$ billion

· over the counter (OTC) drugs ( 25$ billion

Types of Medical Treatment

· Surgical

· Removal of affected body part (traditional)

· Modification of affected body part (modern)

· Medicinal

· Use of chemical compounds to treat disease

Plants as sources of drugs

Early drugs were poisons 

· Drugs 

· Produce desired (beneficial) biological effect

· Poisons

· Produce undesired (harmful) biological effect

Sola dosis facit veneum

· poison – kill

· potion – cure

· only the dose makes the poison

Dosages

· Normally we assume

· Low doses produce beneficial effects (drug)

· High doses produce harmful effects (poison)

· Sometimes

· Low doses oriduce harmful effects (poison)

· Higher doese produce beneficial effets (drug)

How were drugs discovered?

· observation and experiment

· people observed the effect of the drug

· strong poisons given in low doses

· Philosophy

· Cure arrived at by reasoning

· Based on belief

· Healing often connected with superstition, magic, religion

· Only as good as info it is based on

Drugs from observation and experiment

· stong poisons 

· easily identified

· low doses makes it into a drug

· Weak poisons

· Large quantity for effect

Papyrus Ebers

Hippocrates 460-370 BC

· Father of medicine

· Promoted experimental methods

· Rejected superstition and religion from healing

Dioscorides 40-90 AD

Identification of opium for pain

· Opium (extracted form poppy seeds) 

· Narcotic painkiller

· Sedative

· Toxis in high doses

· Drung in low doses

Identification of cocaine as a stimulant

· Observation

· Extracted from coca leaves 

· Topical painkiller

· Stimulant

Quinine as a malaria treatment

Problems with observation
· human brain searches for patterns 

· even when they are not there

· Anecdotal evidence unreliable

· Drug and effect may be coincidence

· Oerceotions subject to placebo effetcs

· Poeple lie

· Once « evidence » is available, hard is contradict

· Many harmful remedies retained because of this

· Parent’s cold remedies

Apophenia

· Seeing patterns or connections in random or meaningless data

· Even when they are not there

Pareidolia

· perceiving sounds or images as something else

Anecdotal evidence relies on chance

· medication and cure may not me connected

· poison and harm may not be connected

· tomatoes once thoguht to be poisonous

· in North Ameican bugs not knowingly eaten

Only experimental evidence is reliable

· make a measurement

· measure properly

· measure accurately

Must rely on statistical significance

· collect data from large number of exoeriments

· look for averages and trends

Problems with herbal remedies

· Poor control over dose

· Plants pproduce variable amounts of active ingredient

· Variations in preparation and administration

· Carrot depends on how prepare, raw or cooked, taste differently

· Some of chemicals in carrot are changed when it’s cooked

· Depends on how you prepare yo may destroy chemicals or enhance

· No instructions

· Information passed verbally

· Imprecise

· Poor reproductibility

· Pass the info from generation to generation

· Information changes from person to person

Philosophy to identify cures

· cure arrived at ny reasonning

· method requires good informations

· GIGO

· Garbage in garbage out

· Healing often connected with superstition, magicm religion

· Go through process of reasoning = diff conclusions for everyone

· Start with good info ( may end up with good conclusions

· Bad info ( garbage in garbage out

Hippocrates develops doctrine of humors

· Universe is made of 4 elements 

· Earth (dry), Fire Hot), Air (cold), Water (wet)

· Body is made of 4 humors

· Blood, ohkegm , Yellow bile, Black bile

Doctrine of humors

· 4 humors are normally in balance

· too much or not enough of a humor causes disease

· Cure by re-balancing the humors

· Daignose using the properties of the humors

· Fever associated with hot and dry

· Cure using cold and wetç

Bloodletting the doctrine of humors

· re-balance blood humor

· most famous cure = bloodletting, could rebalance with draining of the blood

· made different kind of cuts, depends on astrologic sign

· pain and also harmful, removing blood from body = harmful

Rebalance with emetics and purges
· blood sucjed out by leech is different than cutting yourself to drain blood

· emetics : something that makes you throw up

· purges : make you go to the bathroom

Doctrine of humor = CRAP

· base don incorrect idea ( made it up

· treatments developed using it were harmful and painful

· bloodletting

· purges

· fasting

· special foods

Doctrine of signatures

· Jakob Bohme, shoemaker and philosopher

· God left clues to tell us how to use things

· Disease and cure were linked

· This approach is/was used by almost all cultures

Ex : 

· Walnuts looked like brains ( eating walnuts is good for brain health

· Boneset stems grow « through » the leaves ( be good for the bones (healing of a broken bone)

· Sharks get cancer 

· Sharks have crtilage whereas we have bones ( sharks cartilage used as cancer treatment BUT sharks DO get cancer

· Breath Mints have chlorophyll

· Fresh breath ( parsley

· Parsley = green

· Green = chlorophyll

· Chlorophyll = fresh breath

· Mandrake roots look like people ( used for many medicinal and magical purposes ( primary use was a cure for demonic possession

· Mandrake harvest using a dog ( protect agaisnt the screaming (when tou pull it out = scream and could turn you to stone) ( ensure the magic is preserved

· Rhino horn is a phallic symbol ( powered rhuno used in Chinese medicine as an aphridisiac

· Mercury is a heavy liquid ( ppl drink mercury as a purgative

Doctrine of signatures = crap

· most remedies developed this way were harmful

· at best were harmless

· denied the patient proper treatment

· lack of rationality or evidence

· based on apperance or location

· requiered imagination to see connections

Life expentancy through history
· variations smoothed out as records are not precise

· number of 35 years is an estimate made by combining date form various sources

· numbers may vary depending on source used

· range is more appropriate

Some problems require surgery

· amputation without anesthetic ( removal of one part was harmful to your body ( need people to hold you down, conscious the whole time

· amputation learned by trial and error ( cut a « v » shape, close the flaps of skin to stop blood flow from coming out of the body

Sir Humphry Davy discovers nitrous oxide

· could be used to reduce pain

· typically relax person, forget the procedure, endure euphoria

· began to beused in surgery

William T .G Morton and ether 1846

· nitours oxide first anesthetic

· administer ether, enduce unconsciousness, easier to pratice surgery, patient feels no pain

Anesthetics makes modern surgery possible

· before anesthetics, couldn’t proceed with surgery

· surgery is possible because of those kinds of drugs

Less than 30% survived surgical treatment

· 70% mortality rate

· didn’t know about infections, didn’t wash clothes, covered in dirt, didn’t wach the tools

Joseph Lister uses phenol as antiseptic

· Lister = scientist

· Knew about the work of Pastor, believed in his research, could apply that to surgery

· Use antiseptic chemical to kill bacteria during surgery (disinfect)

Carbolic acid sprayer

· Lister invented this spray

· Had a cnadle on the bottom which made the chemical a mist that you could spray

Toxic effects of phenol on doctors

· spraying phenol on top of phenol = kill bacteria, increase rate after surgery

· huge impact on survival, great thing for patient getting surgery but bad the person doing the surgery (doctor) ( toxic

· doctor started to experience toxic effects

· solution : washing, clean tools, use gloves, clean the room after, adaptation

Antisepsis brought to Canada by Thomas Roddick 1877

· student of Lister

· clean rooms

· change of clothes after every operations

· wear white to spot the dirt on you = can change

Carbolic smoke ball for home use

· good durunf surgery ( could be good in your house = not true, as harmful to you as it was to the doctors in surgery

Listerine becomes household product ( can be used for dandruff

Problems with drugs in the 1800’s

· no regulation

· industrialization created big markets

· lots of opportunity for fraud

· all these problems had/have always existed, but dramatic increase in 19th century

Science and fraud

· emergence of science made people trust claims

· « scientufucally proven »

· « patented » = legal document that prevents someone from using the product

· the emergence of science made it easier to identify fraud

· before science, there was no way to know

· 1862 : first analysis of sugar/alcohol manipulation in wine

· 1873 : first analysis of morphine content in opium

· 1874 : first experiments on the effects of pesticides on humans

Experiments on humans

· common until WW2

Rise of patent medicine late 1800’s

· rise of fake medicine called patent

· everyone would put patent on products to sell 

· patent means nothing, basically useless

· alcohol will cure : just makes you feel good, no side effects (lie)

· radioactive water

· Radithor : product based on scientifist experiences

· Eben Beyers, drank that product  everyday for about 2 years = very sick

William J.A Bailey makes Radithor

Board of food and drug inspection

· formed in 1907

· labelling only

· no regulation of therapeutic claims

· no safety testing

Patent medicine still sold today ( buckley’s, cold FX

Sold sulfanilamide (antibiotic) as a powder

· sprinkle or ingest and used as antibiotic

· marketing problem, they wanted to sell more

· wanted to sell to children, get sick moe often = taste horrible (bitter taster)

· not surprisingly = didn’t sell so much

· wanted to turn this into a liquid, children will drink liquid and flavor the product

Massengill sells sulfanilamide exilir
Message to the AMA

· « please wire collect by Western Union suggestion for an antidote »

Labelling forced drug off the market

· legal definition of exilir is a substance dissolved in ethanol

· wanted to tak eoff product off market ( was poison

Gouverment inspectors track down drug

· recovered 243 0f 240 gallons that were sold

· 107 dead

· 260 permanently disabled

Food and drig admisnisrtation (FDA) created

· ensure the asfety of drugs

· animal testing was now requiered (safety only)

· clinical were done to follow safety in humans

· directions for proper use were requiered on the label

Thalidomide
· developed as a sedative – 1957

· very few side effects

· by 1962, thalidomide recognized as a teratogen

· phocomelia

· never marketed in the US

Teratogen causes birth defects

· from greek word (teratos) for monster

· thalidomide was tested in rats

· rats do not often give birth to deformed pups

· in humans, problems with fetus result in miscarriage, stillbirth or birth defects

Moderm safety standards

· safety testing done in atleast 2 species

· at least one must be primate (closer to a human being)

· must show that the drug is bioavailable (gets into the body)

· must use relevant doses

Genetic engineering changes drug discovery

· replaces many animal experiments

· facilitates drug discovery

Genetically engineered drugs

Drug discovery today

· each new drugs costs more than 800,000,000 to develop

· from idea to market requires 8 years

· high risk

Sources of drugs today

· Biologic – 14%

· Vaccine - 4%

· Natural product - 5%

· Semi-synthetic - 23%

· Sunthetic – 54%

Extracts from plants and amimal ( used to be important, today not so much

Drug designed by computer

Drug found by random screening

High failure rate for new drugs
· less than 1/10 drugs survive clinical trials and reach market

· more than 10,000 compounds are testes to find each new drug

· process requires 8-12 years

· each new drug costs 800,000,000$ to bring to market







