Headache

The major reason a lot of people buy pain meds is for headaches

Cephalalgia enjoyed by 90% of the population
· Cephalalgia is formal name

Once believed headaches caused by demons

Lose the demon to lose the headache
· Terrible treatments
· Put people's head in “oven” (less heat than an actual oven obvs)
· Magnets pull out the pain

Surgical cures
· In some cases they would cut you in order to relieve the headache
· They thought it would help the demons escape faster
· They would make holes in head
· Thought tension would flow out
· If you survived you would have a permanent hole in skull. But terrible survival rate

Modern practitioners
· There is a cult that promotes the hole in the head movement

Pain in thin tissue
· Pain does not come from brain
· Comes from thin tissue surrounding the skull

Understand the headache before treating
· Painkillers will reduce the headache to a certain extent
· But if you know which type of headache you are experiencing, you can reduce it through other methods
· Classes:
· Muscular
· Vascular

Muscular headache
· The muscle band that surrounds skull becomes tense because they contract
· They squish tissue flat against skull and this produces pain

Caused by stress
· Muscular headaches are caused by stress
· Can be relieved due by massage sometimes

Treat muscular headache
· Acetaminophen increases pain threshold
· Others inhibit prostaglandins

Vascular headaches involve blood circulation
· Migraine 
· Toxic
· Not talking about cluster in this course

Toxic headaches
· Caused by poisons
· Eating something body doesn’t like

Pain is caused by vasodilation
· The blood vessels in body squish and increase blood pressure
· Squished tissue feels pain

Hangover
· Is the most common type of toxic headache

Metabolism
· Different people respond to alcohol in different ways
· Some are immune and some are hypersensitive to hangovers
· Is due to the enzymes that detoxify it
· Ethyl alcohol detoxifies in 2 steps
· Acetaldehyde (intermediate) is worse than ethyl alcohol
· Later that^ is converted into acetic acid which is safe
· Some people have more of 1st enzyme and less of 2nd
· They are more susceptible to hangovers than others
· People in certain parts of worlds have different numbers of each enzyme

Aging adds to pain
· Aging of alcohol adds to pain
· Whiskey is worse for hangover compared to vodka or beer
· As color gets darker, headache gets worse

Liver makes acetaminophen toxic
· Don’t use tylenol

Red wine
· Some people report that certain alcohols give them worse headaches
· (Look up)

Fermented food
· Contain histamines
· Like red wine
· Presence of histamines amps up pain

Aged cheese
· Histamines

Chocolates
· Phenylethylamine

Molecules are similar
· Same amine functional groups which cause the effects

Hot Dogs contain nitrates
· Present in all kinds of preserved meats
· Can get headaches from nitrites depending on your sensitivity

Nitroglycerin is a potent vasodilator
· In nitrites
· Cause less heart attacks due to vasodilation
· Causes migraines 

MSG
· Kikunae Ikeda in 1907 saw a correlation between adding seaweed to japanese food
· If you add seaweed it magnifies the flavor of the food dramatically
· Ikeda, a biochemist, isolated the chemical in seaweed that magnified the foods flavor
· The compound was called monosodium glutamate (MSG)
· Spice began to be added to oriental foods

Kwok syndrome and MSG
· Chinese food uses MSG flavoring 
· Dr Kwok in 1987 ‘discovered’ headaches occur due to use of MSG
· No scientific experimentation. Just his experiences with chinese restaurants. He noticed he got headaches after eating chinese food so he began to document his visits.
· He reported his findings in the New England Journal of Medicine
· General public heard about this.



Some people avoided MSG
· They were concerned getting headaches from foods that contain MSG
· Millions of dollars spent into researching the effects of MSG

MSG does not cause headaches
· After a bunch of studies were done, the quality research ones were selected and looked at
· At the end of the day it was found that MSG doesn’t have any links to headaches

MSG is in virtually every food
· Everything has MSG
· Is used because it is an economical cheap way to make food taste good
· MSG aversion is a placebo effect
· This was tested out in an experiment with people who claimed to have an aversion to MSG

Disguised as hydrolyzed vegetable protein
· Code name for MSG in most packaged foods

MSG is a normal human metabolite
· Constitutes approx. 5% of our protein
· Produced constantly in the body
· If you take MSG in moderation, you should be fine

Caffeine gives rebound vasodilation
· Called the vasoconstrictor
· Makes blood vessels get smaller
· If you drink 5-6 cups a day, you blood vessels are getting smaller and smaller
· The body counteracts by causing high pressure
· If you stop taking it that often, you get a rebound headache from the increased blood flow that your heart is used to pumping out

Brain freeze
· The soft palate on roof of mouth is causing effect
· When you swallow, the food is pushed to palate
· Palate is cold and is close to the brain. 
· The body perceives the brain as being cold and thus attempts to heat it up by vasodilation
· Vasodilation causes a migraine like feeling for a few seconds before the vessels are warmed again and shrunk




Treat toxic headaches
· Take painkillers
· A.S.A
· Ibuprofen
· Acetaminophen
· For toxic headaches related to an alcohol induced hangover, do not take acetaminophen
· Acetaminophen can react with alcohol in the liver and cause damage

Caffeine may help reduce the pain
· It sometimes reduces headache pain
· Causes blood vessels in head constrict and reduce pressure on tissue

Migraine is an overused term
· Not a regular headache
· Is super painful
· Companies use the term for marketing purposes to target people who believe that they have insane headaches that won’t go away

Migraines affect a small % of population
· 18% of women get migraines and 6% of men 
· Unlikely you have a migraine. 
· Probably you have a headache and not a migraine

Migraine headache is 2 stage process
· Phase 1: Vasoconstriction
· Phase 2: vasodilation
· Causes pain

 Migraine initiated by a trigger
· Many possible triggers
· • Tension • Lack of sleep • Menstruation • Foods • Relaxation • Too much sleep • Pregnancy • Drugs • Strong smells
· Big part of managing migraines is to avoid triggers

Progression
· Once triggered it goes through 4 stages
· 1) prodrome 
· 2) aura
· 3) pain
· 4) postdrome



1) Prodrome
· Warning phase that the headache is coming
· Characterized by mood swings
· 30-40% of sufferers get this 
· Can be useful if you know it's coming because certain prescription meds are designed to help at this stage

2) Aura phase
· 20-30% of sufferers
· 1-2 hrs before pain phase
· Characterized by a number of things
· Hallucinations, hypersensitivity, vertigo, reduced sensations...etc
· Useful because you at least have time to prepare for the onslaught

Pain involved in half of head
· Comes from the latin and french words
· Hemi(g or c)rainia
· Lasts 1-72 hrs
· Nausea is common
· Gastrointestinal disturbances
· Diarrhea, constipation, stomach ache..etc
· Movement makes it worse

Sensitivity to light, smell, sounds
· Often the person will go into a dark room and try and get away from light and sounds and smells because they irritate them

Postdrome
· “hung over” feeling
· Exhaustion
· Trouble concentrating
· Also can cause euphoria 

Treatment
· Take pain meds and ride it out
· Type of meds used depends on your pain tolerance what kind of med you feel like using







Triptans can abort migraines
· If you have a warning, you can take these drugs before the pain kicks in

Rye bread
· Rye bread, when it gets old, is often infected by a fungus
· More specifically, ergot fungus. It is a specific type of fungus that grows on rye
· It was common in medieval europe to accidentally eat moldy rye bread
· The rye bread contained the ergot fungus
· If you ate it accidentally you would get what was referred to by people in the middle ages as ‘saint anthony’s fire’ 

St. Anthony’s fire from infected rye bread
· Ergot fungus has the special property of vasoconstriction when ingested
· But the vasoconstriction is very severe and can cause certain tissues to die due to very poor blood circulation
· The condition only really affected the extremities of the body (i.e. the nose, toes, fingers...etc)
· Amputation is the only treatment

Midwives used ergot to induce labor
· A side effect of ingesting the ergot fungus was unwanted muscle contractions
· People discovered if you used right dose you could use it as a drug
· Used by midwives to induce labor
· However it was hard to get the right dose so it wasn’t the best medicine

Hallucinogen
· Ergot is also a powerful hallucinogen
· In medieval Europe it is interpreted as demonic possession because of the things you’d do or say

Inquisition in Europe
· The church believed that anything against the values of the church was to be suppressed and gotten rid of 

Normal law was suspended for witches
· If you were infected and had hallucinations where you said or did questionable things, you were accused of witchcraft
· Once you are accused of witchcraft, due to the inquisitions set by the church, all normal laws were suspended for you and you were killed instantly. No trial 
· No win for witches
· They would tie a slab of iron to you and throw you in a river. If you managed to escape, you were a witch and would be burned, but if you died you were innocent. 

Salem trials in 1692
· Lots of people were unjustly killed
· Interesting to look at symptoms 
· Same symptoms as poisoning by ergot

Witch hunt in Canada
· Still happens today
· In 2009 woman in the 6 was accused of witchcraft
· Accused because she was pretending to practice witchcraft

Extracts of ergot for migraine 1862
· At some point during the 1800’s people started to experiment with ergot as a medicinal substance
· Extracts of it could be good for migraines
· Hard to get good doses though but at least the experiments gave an inkling that it could potentially be used

Arthur Stoll
· Isolated ergotamine (the active ingredient) in 1918

Cafergot still available today
· It works but this drug is somewhat dangerous
· Have to be very very careful for dosing
· Dose for effective dose and lethal is very close

Ergotamine is not drug-like
· Has some good effects, but too many bad effects 
· Good: migraine relief
· Bad: hallucinations, muscle contraction, vasoconstriction, gangrene, death
· What would be nice if we could take this molecule and engineer it into something better so that the bad side effects were lessened

Albert Hoffman discovered LSD by accident
· In 1943
· Was trying to develop a drug to treat mental illness
· Made lsd by accident and accidentally took some

LSD used by CIA at McGill in 1950’s 
· LSD was used for research on human subjects to see if it worked as a truth serum or mind control device



Hallucinations from part of ergotamine
· LSD related to Ergotamine
· Molecules shown in blue are same for ergotamine and LSD
· The part that is the same in both drugs is the part that causes hallucinations

Migraine starts with serotonin
· Levels of this neurotransmitter drop in the aura phase before the migraine occurs
· Can prevent migraine by replacing missing serotonin with a drug that functions similarly

Nerve signals are chemical
· Like chem reactions in a battery
· Nerve signals are cascading chemical reactions
· How info gets from one place in body to another
· Signals on nerve cells do not touch each other
· Signal travels through membrane
· At place between each cell is the synapse. The signal must go through this region
· Messages carried by neurotransmitters
· Signal goes to neurotransmitter
· Is sprayed to other cell where the receptor cell holds onto the neuro
· The signal goes through
· Use a drug that works like serotonin
· If we can make a drug that looks like neurotransmitter that can aid in transferring signals from one cell to another

Serotonin (by itself) is a poor drug
· Serotonin is used in many different parts of the brain
· We want to get drug into a specific location in brain that stops migraines, not anywhere else
· Serotonin does not easily pass from blood to brain
· Drug must travel from stomach to brain in blood
· In order to overcome these challenges, we have to engineer it to have certain characteristics

Basis for serotonin drug selectivity
· Neurotransmitter has to fit into receptor
· Analogy: hand has to fit into glove
· Gloves are different in different parts of brain
· We can engineer drug that can only fit one shape 

Engineer for effect you want
· They came up with a drug called sumatriptan
· Sumatriptan specifically targets migraines
· But have to take it before migraine starts

Many options for migraine
· The end word “triptan” is a clue to doctor’s that the drug helps migraines
· Lots of choice for drug
· Why?
· More choice keeps price of drug down
· Not all drugs are going to work equally well for all people. Different people get different side effects

Lots of causes of headache
· Most common reliever is painkiller
· If you know where it's coming from, you can treat it in different ways
· Migraine: triptan
· Toxic: caffeine and painkiller
· Hangover: don’t take tylenol
· Muscular: take a painkiller and get massage
