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Allergies to henna
· Blisters 
Dust allergies – common in NA
· You’re actually allergic to the feces of the mites in the dust (mostly human skin)
· Mattresses can contain large amounts of droppings 
Pet allergies 
· Mostly to pet saliva (the proteins in the saliva)
Mold and fungi allergies 
Food allergies 

Allergy:  immune system reacts to the food
Intolerance: 

Lactose intolerance= inability to digest lactose
· Gut bacteria digest it instead, which produces excess gas
· Can take a lactase supplement (an enzyme that breaks the lactose into two glucose molecules which can be digested and absorbed)

Food allergies are not only digestive, but tend to irritate the skin, too. 
Signs of a Food Allergy
· Bags under the eyes 
· Dark under the eyes 
Peanut allergy = rare outside of NA
· We eat peanuts differently than other parts of the world
· We wait to give children peanuts until they’re older
· Other countries expose their children to peanuts almost as soon as they can chew
· We roast our peanuts 
· Rest of the world = raw, or cooked differently
Sunlight allergy
· Chemical reaction that turns toxic 
Water allergy
· Fucked up.
Allergy to man-made substances
· Cleaners, detergents etc. 
· Psychological issue

Allergies are a disease of the developed world 
· Rates have doubled since 1980
· Hay fever was rare, now is most common
· Peanut allergies = new since last 30 years

Hygene hypothesis for allergy
· Correlation with lack of disease and increase in allergy
· We are too clean
· Immunization and antibiotics reduce infection rates 
· Children raised in daycares are less likely to have allergies (exposure to more diseases)
Comparison between East and west Berlin
· E = poor health care, pollution
· W = good health care, less pollution = more allergies than in the East
Theories 
· Immune system is bored if environment is too clean. Therefore develop allergies
Allergies require prior exposure; first-time exposure does not typically result in reaction
· Involves immune system memory
· You can be hypersensitive on first exposure though
Allergen contacts the IgE molecules 
· Mast cell degranulation releases histamine
· This is what produces the symptoms 
Managing allergies
· Avoidance (best for food allergies)
· Antihistamines
· Decongestants
· Immune modulators
· Immunotherapy 
Antihistamines are histamine antagonists 
· Blocks the receptor where histamine normally goes into 
· Diphenhydramine in Benadryl (oldest and most popular)
· makes you sleepy
· Chlorpheniramine 
· Found in cold medications
· Also makes you sleepy
· Reduce nausea 
· Loratadine
· Second generation antihistamine
· Non-drowsy
· Does not pass into the brain 
· Body converts it into desloratadine (active drug)
· Terfenadine is in Seldane (drug name) and is a pro drug
· When contact with Ketoconazone another drug = inhibits liver function
· SOLUTION: use Fexofenadine (found in Allegra)

Three Generations of Antihistamines
1. First Generation (drowsiness)
a. Diphenhydramine – Benadryl
b. Chloropheniramine – Chlor-Tripolon
2. Second Generation (non-drowsy)
a. Loratadine – Claritin
b. Desloratadine – Aerius
3. Third Generation (non-drowsy)
a. Fexofenadine – Allegra
b. Centrizine – Reactine 
Pseudoephedrin for decongestion

Pulmicort is an anti-inflammatory
Anaphylaxis
· Epi-Pen
· 50% of allergies progress to asthma
· Original drugs targeted nerve signals
· Salbutamol  targets nerves to bronchii
· is a selective adrenaline agonist
· agonists open airways 
· high dose stimulate the heart = over dose = heart attack
· therefore develop inhaler with metered pump to regulate doses
· Leukotrienes associated with asthma
· Singulair = asthma treatment (pills), Canadian invention, very effective 

HEART MEDICATIONS
Ibn Al-Nafis (1210-1288)
· First correct description of the human circulatory system
Heart pumps about 2.6 billion times during your life 
· 5-6 litres each minute
· 100 000 Km of blood a day
· Coronary vessels feed the heart
Heart Attacks
· Tobacco
· Poisoning the heart
· Reduces blood’s ability to transport oxygen
· Hemoglobin
· Obesity
· Over works the heart
· Diet
· Salt
· Saturated fat
· Men at higher risk than women 
· Heart attacks are often misdiagnosed in young women
· Risk equalizes after menopause 
· Stress 
· Family history
· Microbes/infections = risk
· Herpes virus
· Cytomegalovirus
· Chlamydia 
· Gum disease 
· B vitamins do not protect against heart attack (homosystmine increase)
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Heart Problems
· Valve function
· Can be corrected by surgery (valve replacement)
· Can be natural (from animal; pig, must be replaced every 10 years)
· or artificial (mechanical; have to take anti-coagulants, noisy)
· experimenting with 3D printing
· problems with heart’s neural system
· sympathetic system (fight or flight) – sends signals to make heart go faster
· parasympathetic (maintenance) – sends signals that make your heart run slower
· sympathetic nervous system is the one we aim to have drugs effect (control heart rate to a degree)
· take a drug (antagonist) to stop the signal of beating faster
· B-blockers (beta blocker) keep heart rate under control 
· slow heart rate corrected with a pacemaker 
· high blood pressure
· the silent killer
· normal value is 120/80
· first number is systolic pressure
· pressure when heart squeezes
· about 40 – 50 mm higher than diastolic
· the second number is the diastolic pressure
· Pressure when heart rests
· Diastolic pressure is one to pay attention to
· 105-115 = moderate hypertension (use drugs at this point)
· Hyper tension 
· Affects 20% of adults
· Type 1: Essential
· High sodium
· Irreversible
· Salt is required for life – can die without enough
· Processed foods contain lots of salt by design 
· Processing food removes flavour, salt adds it back
·  On average we eat about 2-3times the amount of salt we need to survive (this goes for grams of fat, too)
· Type 2: Secondary
· Controlled by an enzyme system
· Treatable with drugs
· Systemic vasodilators open blood vessels
· Venom blocks the formation of Angiotensin II
· When the enzyme (ACE) doesn’t work, then the vasorestriction doesn’t happen (no hypertension)
· Drug was designed using venom as inspiration
· Captopril was the first ACE inhibitor
· had annoying side effects 
· Enalapril had improved side effects
· 100 times more potent than Captopril
Antagonists stick to the receptor, no shape change, no biological event, but messenger can’t get there and therefore blocks the signal
· Congestive heart failure
· Liquid pools in the body; vessels are leaky
· You swell 
· Coronary heart disease
· High blood pressure
· Heart valve problems
· Abnormal rhythms
· Thyroid problems 
William Withering discovers first heart drug
· Foxglove plant (Witch’s bells) stimulated the heart
· Plant extracts could be risky
· Digitalis has narrow therapeutic window
· Gap between the effective dose and the dangerous dose
· Digoxin has been used as a poison
· At Hospital for Sick Children in Toronto (unknown perpetrator)
· Charles Cullen kills over 40 people
· Coenzyme Q10 has been said to help with heart issues
· it is an anti-oxidant 
· but there is no scientific evidence that it actually helps your heart at all
· Angina caused by impaired blood flow to heart
· Nitroglycerin under tongue to treat angina 
· Dynamite workers discover heart benefits
· Have patches for slow dosing (instead of pill or spray)
· Have led to one patient exploding in an Emergency ward … yikes.
· Has been used as a treatment for erectile dysfunction 
· Arginine for angina
· No benefit to taking it though…
Cholesterol
· Arterial blockages involve cholesterol 
· Found in all animal cells
· Helps to lubricate the flow 
· Important to the functioning and integrity of animal cells
· High cholesterol associated with heart attack
· Where does cholesterol come from?
· Diet makes a small contribution 
· Majority of cholesterol is made in the liver (saturated fats)
· Foods high in cholesterol:
· Egg yolk (created market problem for eggs…)
· Shrimp
· Crab
· Lobster
· Chicken
· Fish 
· Omega 3 fatty acids = fish reported to reduce irregular heart beat (Eskimo diet)
· Feed chickens with fish meal, therefore omega-3 gets into eggs
· But eggs would have fishy smell
· Flax has omega 3, therefore feed chickens flax
· But omega 3s in flax aren’t the same as the ones found in fish
· Sooo there is actually no benefit from eating these omega-3 eggs
· Even if you choose to get omega-3 fish oil supplements, it is not specified as to how much omega-3, or whether or not it actually comes from the fish and not flax 
· Therefore must look for specific omega-3s
· Eixosapentaenoic acid
· Docosahexanaeoic acid
· Must also look for the quantity of either of these 
· However, the best source is from fish… eat the natural food, avoid the supplement 
· Buuuuut the study about the Eskimos is a big hoax – improper experiments 
· Their heart rates are the same as everyone else. Derp
· Excess cholesterol is stored in artery walls
· Creates plaque and becomes oxidized 
· Antioxidants help-ish
· Can improve length of life by taking antioxidants 
· But there is no actual evidence (clinically)
· Cholesterol itself does not BLOCK the arteries 
· Instead, the artery just expands and bulges out 
· The diameter of the artery remains unchanged
· The cholesterol becomes oxidized and attracts microphages 
· They eat so much of it that they become foam cells
· release chemicals which damage the artery walls
· inflammation occurs, causing plaques to burst, tearing the artery 
· This forms a blood clot
· This is actually what blocks the artery!
· Very high level of CRP from bacterial infections
· Not strongly affected by viral infections
· Cholesterol is made in the liver through 28 different chemicals (lots of chemical reactions)
· Very oily
· Blood is watery
· Therefore does not dissolve easily
· Needs transportation device (wrap around the cholesterol so that it can be transported)
· LDL (Low density lipoprotein)
· Bad cholesterol
· Circulates, deposits and stores excess
· Storage location is the actual problem
· Putting it inside the arterial walls is not a good idea…
· HDL (high density lipoprotein) 
· Good cholesterol
· Takes excess cholesterol in body and takes it back to liver
· Not enough is dangerous
· Too much is dangerous
· Total blood cholesterol (mmol/L) - <5.2 = normal
· You want a low number of LDL, high of HDL (1.5 is good) 


Lipids
· Contain long carbon chains
· Required in our diet
· Energy source
· Cell membranes
· Steroids and hormones
· Classified as fats or oils
· Fats come from animals
· Contain saturated or mono-unsaturated fatty acid esters (solids)
· Oils come from plants
· Contain unsaturated and poly-unsaturated fatty esters (liquids)
· Hydrogenation of oils of texture
· Convert oils (liquids) to fats (solids)
· People prefer to eat creamy solids
· Oils with lots of double bonds become rancid easily
· Partial hydrogenation = best texture
· Get mixtures of cis and trans fats 
· Trans fats for more than 100 years
· Provides right mouth feel for processed foods
· Partially hydrogenated
· Processed foods
· Margarine, junk food
· Trans fats alter the LDL:HDL ratio
· Causes body to make too much LDL and not enough HDL
· Trans fats are easy to avoid, really… just don’t buy junk or processed foods
Akira Endo discovers first statins 
· Statins block cholesterol biosynthesis 
· Typically come from moulds 
· Lovostatin – lowers cholesterol 
· Doctors initially afraid to prescribe statins when they first came out
· Because first cholesterol drugs had a lot of side effects
· Four-S study of Simvastatin
· Scandinavian Simvastatin Survival Study
· 4444 patients 
Bruce Ross creates Lipitor
· No better than Lovostatin
· Would have been the 4th drug on the market, therefore thought it wouldn’t be successful

Roger Newton sings song to beg board of director to let them do human testing
· Lipitor proved to have the best effects on human clinical trials 
· Could administer at lower dose and still get better effects (10mg instead of 20mg)
· Removed fear from doctors about statins 
· Pfizer (drug company) gambles with the dose
· Effective at 10mg, safe at 80mg
· Fast tracked FDA approval
· Manipulated orphan drug law
· Familial hypercholesterolemia (rare genetic condition that they said they would treat specifically)
· Therefore puts it on the market and so doctors could prescribe it for anything now that it was available
· Lipitor became the #1 drug in the world
· Lipitor = 100% reduction in heart attacks; Crestor study
· What does 100% reduction mean?
· Basically, have to give 120 people the drug to prevent one heart attack
· There are 1.5 million heart attacks per year
· 25% die immediately
· 25% are unaware

DRUGS IN THE BODY
Drugs pass many barriers entering the body
· Bioavailability= amount of drug that actually makes it to where it is supposed to go
· Most drugs pass through digestive system 
1. Stomach: very acidic, therefore drug must be able to withstand acidity – yet be able to dissolve in water
2. Small intestine: must survive digestive enzymes; molecules pass through membranes 
3. Membranes 
4. Liver: removes poisons from food
Drugs pass many barriers to reach target organ. 
Antagonists: STICKS, NO SHAPE CHANGE
Agonists: STICKS AND CAUSES SHAPE CHANGE
· Molecules don’t stick at low concentration 
· Basically, small amounts of a drug do nothing because they won’t stick
· Minimum dose to make drug stick 
· Drug + desired target = desired effect
Side effects are undesired effects 
· Drug goes everywhere in body
· Undesired effects (not the reason you took the drug)
· Harmful
· Beneficial
· Can arise in many ways
· Balance risk and benefit 
Antihistamines cause drowsiness
· Undesired effect; wrong target
Capsaicin 
· Peppers
· Diluted in peppers
· Pure stuff is different because it is much more potent; have to wear protective equipment 
Drug safety testing 
· Initial safety testing at Panlabs 
· Testing in small animals 
· Safety testing in primates 
People oppose animal testing 


Sulfanilamide tragedy was the result of no testing 
Thalidomide effects result of limited testing (test on mice, not primates) 

People push for testing in vitro (efficient and cheaper)
Insulin was originally isolated from dogs (not anymore, synthetic)
Surgical procedures developed on animals 

All animal testing is subject to ethical review 
Courts and gov’t must accept the alternative 

Pills contain more than the drug
· Excipients
· Fillers: important for safety; measure out the amount of drug by measuring out the amount of filler
· Stabilizers
· Preservatives; protect drug from microbes 
· Sodium benzoate from cranberries 
· Binders
· Absorption enhancers
· Flavours
· Colours; safety feature – recognize differences in pills 
Clinical Trials 
· Most drug development money is spent here
· 90% failure rate
· Testing for safety and efficacy in humans 
1. Phase 1: trials for safety (approx. 100 healthy volunteers)
a. TGN1412: immune drug that damaged 8 human volunteers irreversibly 
2. Phase 2: safety, efficacy, dosing
a. Does it work? 100-300 patients 
b. Double blind study: patients do not know, doctors do not know
c. Requires large numbers of patients 
i. Look for statistical differences
ii. Removes the placebo effect
d. Nuremberg code for research on humans
i. Informed consent
ii. Prior animal studies
iii. Benefits outweigh risks
iv. Qualified scientists
v. No undue suffering 
e. Nazi’s crossed the line 
i. Auschwitz testing 
· Drug development requires 8-10 years
· Patent protection lasts 20 yrs
· Large profits recoup investment quickly
· Companies need exclusivity to recover costs 
· Brand name vs generic drugs 
· Brand = protected by patent
· Generic =once the patent expires it can be produced 
· Always ask the doctor for the generic version 
· D.A.W: dispense as written; this means that doctors cannot prescribe generic version 
Generics are required to be equivalent
· Drug substance is identical; same dose
· Generic drug must be biologically equivalent 
Incorrect prescriptions kill 10 000 people/yr
· Bad handwriting 
Drug companies spend more on marketing than drug development 
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When a company’s patent has expired, they’ll change things within the patent in order to hold their patent.

Omeprazole and Esomeprazole get metabolized into the same molecule in the stomach to prevent ulcers. (mirror image forms, that get converted into a third form which is identical)
Esomeprazole just had twice the dose as Omeprazole, so it lasted longer in the body… botched clinical trials to make it seem ‘better’

Ethical (brand name) Pharmaceutical companies are the ones who discover and develop drugs
· Spend $1 billion on research for every new drug
· 20 years of patent protection
· Clock starts when substance is first made
· Usually 8-12 years = market exclusivity
· Patent protection is important to ensure the supply of new drugs
Generic pharmaceutical companies
· Manufacture and sell drugs once patents expire
· Generic drugs are equivalent to “name brand” drugs
· Same substance
· Same dose
· Same biological activity
· Generic drugs are cheaper

STREET DRUGS
Drugs are illegal because they’re addictive
New Orleans made marijuana illegal because they made a correlation that linked marijuana use with those who committed more crimes in the city. 
· Marijuana tax act
Marijuana
THC is an anandamide agonist; impairs memory
· Slows reaction times
· Used for AIDS and anorexia – help to gain weight (munchies) 
· Used for MS, too…. Calms the muscles 
Heavy use may lead to schizophrenia [or do schizophrenics actually just use it more?]
Pain relief is not any better than Tylenol
	Cannabidiol is a second active ingredient 

Cocaine 
Cocaine Hydrochloride 
· Used as a stimulant for centuries 
· Chew the leaves 
· Has many uses:
· For hair 
· Topical anesthetic 
· Made illegal in 1914 under Harrison Tax Act 
· Stepan; a New Jersey company is the only company which can produce cocaine in North America
· Anesthetics are designed from cocaine 
· “-aine” = anesthetic 
· Cocaine addiction is strong
· No tolerance
· No physical withdrawal
· Strong psychological effect
· The most unsatisfying drug 
· Animals prefer it more to food and sex
Crack Cocaine
Mixed with baking soda
· Easier to get
· Cheaper
Side effects:
· Seizures
· Psychiatric disturbances
· Stroke
· Cardiac arrhythmia
· Death 
Amphetamine use in WWII
· Increase courage and endurance
· First used recreationally in military prisons
· Low doses stimulate the fight or flight response 
· Also causes you to bleed less if cut
· High doses produce a feeling of euphoria (dopamine)
Benzedrine inhaler – 250mg of amphetamine 
· Inside had wax paper folded in it, and the blob of amphetamine was basically divided among the folds…. Therefore got a small dose with every turn of the inhaler.
· Prisoners would use the whole blob at once, using coca cola to dissolve it
· Extreme aggression
Methamphetamine – 1990s
· Designer drugs
· Quasi legal
· Pseudoephedrine used to make meth
· Side effects = potent vasoconstrictor
· Shuts down the supply of blood to the face
· Teeth are disgusting
Opiates – derived from Poppy latex
Hypodermic syringe – more addictive
Morphine = common after Civil war
· Basically purified opium 
Heroine – sold as non-addictive cough suppressant 
· Usually injected 
· Repeated injection damages blood vessels 
· Therefore they collapse 
Codeine – extracted from opium 
Oxycodone – 1939
· Recycle of waste product from morphine 
OxyContin – pharmacies provide it – usually it is stolen 
· Narcotic derived from opium again
Opiates depress bodily functions
· Cough
· Respiration
· Peristalsis; intestine movement (therefore constipate)
· Endocrine secretion 
· Powerful addiction
· Tolerance
· Dependence
· Withdrawal 
Retail market in NA - $12 billion

Serotonin = hallucinations 
PCP, Angel Dust 
Ergotamine (relation with witch craft… mould on rye bread)
· Can be converted into lysergic acid 
· LSD – discovered by Hoffman 
Timothy Leary at Harvard 
· “tune in, turn on, and drop out”
Atropine – from a flower (bella donna)
· Causes pupils to dilate to larger size
· More attractive 
· Used in surgery to control a person’s digestion 
Hyoscine – scopolamine
· Truth serum
· You’re really just hallucinating
Both atropine and hyoscine are not water soluble. Therefore needed a way to get into body… so use mucus membranes after using a fat solution. Put on stick and masturbate with it (vaginal, anal)
Witch’s broom stick is literally a pictorial representation of this… getting high 

Fentanyl / Methyl fentanyl – thousand times more potent than heroine; also a chemical warfare agent … crowd control device, too. 
Easy to overdose 
MDMA – tested by military 
· People were open and uninhibited; therefore use for interrogations 
· Ecstasy = used at raves; auditory hallucinations 
· Illegal in 1988
· Euphoria, empathy, reduced inhibitions, auditory hallucinations, sexuality
· Hyperthermia (liver, kidney, heart failure, death), loss of appetite, dehydration, depression, lack of judgment 
· Entirely synthetic 
· Have large quantities of metals (mercury…) 
· Often the ecstasy tabs don’t even contain mdma… mostly other additives 
· Rare to be addicted 
Designer drugs have huge profit margins 

Khat contains Cathinone
· Produces amphetamine-like effect
· Dopamine release
· Stimulant 
· High dose = aggression, psychosis, 
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Synthetic cathinones were legal 
· Crystals were salt-like in form  (sea salt)
· Often sold as “bath salts”
· Recreational use began in 2002
· Over use causes violent psychosis 
DEA takes special precautions over which drugs are banned. 
· What should be illegal…What is useful?

Demerol
· There is a designer version of the real drug
· Frozen addicts ; would create a sort of paralysis … couldn’t move anything but their eyes
Chemicals needed to make these drugs are now restricted 
New drugs are constantly being introduced 
· Designer drugs (US)
· Smart drugs (UK)
· Different materials used 
· Cooked up based on naturally occurring drugs
· Test on themselves and then sell them
Salt is a smart drug yay
· Iodine; prevents problems with thyroid gland 
No benefit from omega-3, ginkgo biloba, b-complex (in making you smarter)
· Rare that humans have a lack of omega-3s in their diets 

Caffeine and nicotine as stimulants 
Some drugs are known to improve cognitive function
· Alzheimer’s
· Dementia
· Aphasia
· Schizophrenia 
These drugs show small improvements for the sleep deprived 

Amphetamines were often used to improve concentration
· Ritalin improves behaviour in ADHD
· Feeling good does not = better behaviour 
Cognitive functions have different drug sensitivities 
· You might have one function that is improved
· But another one might suffer
· Benefits are highly questionable (limited in clinical trials)
· People are impaired, and then they see if the drug helps improve their abilities
· Answer is usually no
COUNTERFEIT DRUGS
· $75 Billion market
· Often useless pills
· Rare
· Buyer beware 
NEUTRACEUTICALS 
· Natural health care products 
· More people are inclined to pursue these avenues
· Organic products are becoming popular
· Organic means:
· No additives
· No synthetic pesticides
· No synthetic fertilizer
· No genetically modified organisms (GMOs)
· There are no regulations on the use of the word “natural”
Herbals 
· Made in a factory
· Large scale operations
· Can use pesticides (just not synthetic…so no oils)
· These limitations really only apply to those who are actually certified 
· Has very few rules in the herbal industry
Echinacea is used to treat colds
· Has been around for at least 200 years
· Used to be sold as an arthritis medication in the 1800’s
· Snake oil (based on the doctrine of signatures… snakes could move so freely, so this must help with joints)
Gink Biloba = ginkolides increases circulation in the brain

Garlic – used to improve strength
· Cleansing 
· Allicin is the enzyme molecule that only becomes present in the garlic when it is squished 
· When we ingest this, the allicin becomes converted in our blood stream = allyl disulfide 
· So the garlic smell is actually in your lungs!

Labels are always carefully written
· No efficacy testing required (no animals need to be tested)
Many natural supplements do not contain active ingredients 
· Therefore can sell the same thing in multiple forms 
· Purity of natural supplements is questionable 
· Pesticide residues
· Heavy metals
· Undeclared pharmaceuticals
· Prescription drugs added to produce effects
· Cheap to buy pharmaceutical ingredients raw and ‘soak’ them into the ‘natural’ supplement
· Many products contain the wrong plant
· Some contain dangerous plants 
· Some natural materials can interact with pharmaceuticals 
· Grapefruit = inhibits liver enzymes = liver doesn’t absorb any of the drug and so it all goes to the blood stream
· Ginkoba interferes with anticoagulants (makes you bleed more if you cut yourself)
· St. John’s Wort induces liver enzymes 
· Liver removes as much of the drug as possible 
· Dosages are designed to compensate for liver consumption
· So if you over stimulate the liver, then any prescription drugs you take won’t work anymore because the liver will basically remove all of the drug from getting into the blood stream
· Decreased liver function can produce drug overdose
· Kava Kava (used for stress management)
· Contains compounds called kevalctones 
· Health Canada removed it from market
· Weight loss drugs do not burn fat 
· Appetite suppressants 
· Dangerous because after the first ten pounds, body goes into starvation mode 
· Fight or flight suppresses digestion 
· Starts to over stimulate your heart rate/ breathing 
· Act as repressors 
· They are amphetamines 
· Heart attacks
· Strokes
· Seizures
· Deaths 
· Ephedra was banned in the US – 2003

Bitter Orange 
· Contains amphetamine-like compounds 
· Creates heart attacks…. Health Canada warns against it 

Scientific Discoveries are often Twisted
· Glucosamine – important component of making cartilage 
· Does not improve joint function 
· If you need it, your body makes it 
Placebo
· Colour of pills is important
· Bitter pills work better than sweet (assume medication is in the pill)
· Capsules work better than tablets
· Injections work better than pills 
· Expensive more effective than cheap 
Power of Suggestion
· How you perceive your environment 
Placebo enhancement = 30%, but this is overrated 
· Placebos only work if the patient is aware of the treatment 
· Drugs work better than placebos
· Difficult to hide the effects from patients 
· In clinical trials, the dropout rate in placebo groups is usually higher than drug groups 
· Side effects are usually more severe than from placebos 
· Antibiotics do not require placebos  (they are so effective)
· Conditions that consistently report placebo effects 
· Pain
· Depression 
Plausibility is important
· Supplement should contain substance with biological activity 
What’s in an extract?
· Just the active ingredient 
· People who take herbals expect to feel better 
Is ignorance really bliss?
· Almonds contain cyanide 
· Therefore became a quack cancer treatment 
Science vs Magic
· Science
· Collect facts
· Draw conclusions based on those facts
· Test your conclusions in several ways
· Magic/superstition
· Draw the conclusions you want
· Find some facts to fit those conclusions
Mega dose of vitamin c 
· “how to live longer and feel better”
· Linus Pauling publicized his feelings 
· Boosted the vitamin industry
· Clinical studies showed no real benefits 
· 200x the daily recommended dose said to be safe by Pauling 
· FDA banned from vitamin regulation          
· FDA attempted to regulate supplement industry in the 90’s
· Dietary Supplement Health and Education Act – 1994
Supplement industry is unregulated. 
· Wild, wild west
· Basically this is like the 1800’s 
Efficacy testing is not required
· Herbals cannot be patented
· Companies cannot afford clinical trials for efficacy 
Government approval gives false impression
· Limited or no efficacy testing
· Standards are flexible
· Limited or no safety testing
· Past experience
· No enforcement
· No inspections 
Top Ten Health Frauds – FDA
1. Arthritis products
2. Cancer treatments
3. AIDS cures
4. Weight loss
5. Sexual aids 
6. Baldness cures and bust enlargers
7. Chelation therapy (EDTA, vitamins, minerals)
8. False nutritional schemes
9. Muscle builders
10. Candidiasis

Natural drugs  - refer to slides**

· Taxol
· 

Hahnannman didn’t agree with blood letting
· Thought dilution medication would be effective
· Developed serial dilutions 
· Succession was thought to be important
· The final treatment only contained water... because you removed all the molecules
· Thought the water would contain the “memory” of the molecule…
· It doesn’t. That’s dumb
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SEX AND DRUGS
We are chemical machines 
· Emotions result from chemical reactions and interactions
· Can be manipulated by using drugs
Formation and maintenance of relationships:
1. Attraction
2. [bookmark: _GoBack]Romantic love
3. Attachment 
4. Love, pleasure, sex, addiction
ATTRACTION – pheromones
· Substance produced by an organism that elicits a specific unlearned response 
· INSECTS are used to study pheromones
· Female Silkworm moth secretes bombykol
· Male moth has specialized antennae to detect this pheromone
· Basically follows a smell 
Pheromones are messenger molecules…
· They are carried through the air 
· Relatively non-toxic (fragrance)
· Species specific
· Tiny amounts are required 
· Integrated pest management (use the pheromones to attract the bugs into a trap… like we used in the vineyard)
Periplanone is the most potent pheromone known 
· 75 000 virgin cockroaches to obtain a small amount 
Plants sometimes use these chemicals as a way of attracting or repelling insects 
· Ophrys exaltata uses bee pheromones 
Butterfly shares pheromone with elephant … odd relationship (yet they are on different continents)

Female dogs in heat secrete methyl paraben 
· There are sprays that will mask the scent of your dog’s pheromones to keep the neighbour dawgs outta yo’ yard.
Methyl paraben is a common preservative 
Truffles grow underground near oak trees 
· Female pigs are used to find truffles 
· Truffles secrete chemical called androstenone (usually secreted by male pigs)
· Also present in human sweat 
· Male sweat smell relaxes women (effect is small…)
· Androstenone is found in many perfumes (including Axe heh)
· Skatole
· Makes your waste smell
· Produced by oral bacteria = bad breath
· Made in flavour and fragrance industries (used a lot in perfume)
Civet oil from the civet cat - $600 per kilo 
· Used in perfumes 
· Made synthetically as civetole 

Skatole is present in flowers, too.
· In small doses, it has a pleasant smell 
· Large amounts smells like shit
· It is used in artificial flavours, cigarettes, fruit jellies 
· Dose makes the poison…
Musk = expensive, $100 000 per Kg
· Synthetic musk is used today
· Axe also contains musk ketone 

Human Pheromones?
· Humans do not have the same nasal structure to sense the pheromones 
· Main human attraction element is visual 
Falling in love involves primitive brain elements 
· Phenethylamine  released during romantic times, releases dopamine 
· this is found in chocolate 
· increased dopamine = decreased serotonin 
· high levels of serotonin = anxiety
· lower levels = depression, obsessive compulsive behaviours 
Oxytocin = female 
· released during labour 
· breast feeding 
· during sex (orgasm) 
Vasopressin = male 

Prairie voles produce oxytocin and are monogamous 
· oxytocin antagonist leads to promiscuity 
Mountain voles do not produce lots of oxytocin 
· therefore more promiscuous
· even if you inject them with oxytocin, they remain promiscuous because they lack the receptors
Molecules disassociate at low concentrations
· without adequate numbers of receptors, there is no behaviour modification

Are humans engineered to be monogamous?
· Divorce
· Adultery
· Pornography
· Polygamy 
SEX DRUGS

Aphrodisiacs – from the doctrine of signatures 
· Increase sexual drive 
· Attract 
· Eg) rhino horn (phallic symbol) – but it’s actually made from the same fibre finger nails are…
· Aggressive animals have macho signature (crocodile)
· Common stinkhorn mushroom… phallic
Testosterone will increase sex drive in men and women 
Cocaine promotes hyper-sexuality; ecstasy reduces inhibitions
The Spanish fly is a beetle = crushed, dried, used in bull breeding
· Strong irritant (burning sensation) 
· Cantharidin – not to be used on humans as it is dangerous (blistering)
· Internet versions don’t contain the beetle, instead it uses capsaicin 
Alcohol – TDF; too drunk to fuck
· Reduces performance
Yohimbine bark used for erectile dysfunction 
· Non-prescription is dangerous 
· Causes erection to last too long
· Which can damage the tissues in the penis 
Before 1980, erectile dysfunction was considered to be a psychological problem
· Biochemical basis?
· Vasodilation produces an erection 
· Nerve impulses block vasodilation
· Giles Brindley (1982) presented the idea of beta blockers 
· To prove his theory, he took beta blockers and had an erection throughout his presentation… he drops his pants to show this. 
· Even proved he did not have an implant 
· Lead to the development of alprostadil 

Viagra 
· Safe, rapidly entered body
· Useless for angina, blood pressure, hypertension…
· But a side effect showed it could be useful for impotence 
· Pilot study reported 83% improvement with one dose 
· No one returned the Viagra (there were no drop-outs of the clinical trial)
· 
Drugs that produce Nitrous Oxide, produce erections.
· NO is a messenger; causes body to produce signaling molecule to produce erection in a male 
· Impotent men do not make enough NO
