	ALLERGIES & COLDS:

TERMS
	HISTORY/MECHANISM

	Allergies
	Any adverse reaction to normally harmless substance involving IgE antibodies 

Affects 10-20% of the population
Anaphylaxis = circulatory problems caused by dilation of blood vessels in body => sudden drop in blood pressure 

Atopy (atopic nature) = genetic tendency to develop classic allergy diseases => asthma, food allergic, atopic dermatitis, atopic rhinitis => usually begins early in childhood w/ eczema 

Adult/post-pubescent borne allergies are rarely resolved
Allergy rates increasing: asthma has doubled since 1980 => we are exposed to more chemicals (80 000 new ones since WWII) i.e. cleaning products may cause asthma, possible association w/ early vitamin use but no causative proof yet

HYGIENE HYPO: cleanliness underdeveloping immune system, causing hyperreaction to harmless bodies due to less micro-organismal challenges, e.g. children in Ecuador w/ parasites less likely to develop allergies (immunesystem preoccupied w/ a real threat rather than an allergic response), children enrolled in daycare develop less allergies (also less leukemia and Hodgkin’s), dairy farmers 5x less likely to develop lung cancer, endotoxins in cotton workers = less likely to develop certain cancers, children in Israel eat bamba and not allergic to peanuts often 


	Antibodies/Immunoglobulins 
	Protein molecules that fight off pathogens and foreign substances in our body, produced upon 1st encounter w/ substance
IgE => antibody that the body creates to attack a substance, causes the antibody-allergenic reaction. AAR causes symptoms altho you can only have allergic reaction after 2nd exposure  
IgE => Neutralize specific intruders by binding to them => every interaction after, this binding occurs

	Classic Allergic Diseases 
	Hay Fever (seasonal), Perennial Allergic Rhinitis (all year, triggered by many allergens), Atopic Dermatitis (skin rashes/eczema), Food allergy, Anaphylaxis 

Atopic Dermatitis (eczema) => Seen very early in life, Manifests on face/scalp/elbows, Reactions to creams and lotions, Most often develop other allergies like rhinitis 



	Allergenic Rhinitis 
	= Hay fever/runny nose => not caused by hay but by pollens! 

Most common allergy => 50% of ppl w/ hay fever will develop to asthma

Most common in western hemisphere = ragweed pollen (ragweed = highly allergenic)

Pollen is full of proteins, the proteins cause the reaction (localized or not) => pollen is an encapsulated sack that explodes in nasal/ocular passages, the immune response to the foreign body causes the symptoms 



	Animal allergies
	Cat dander: black cats more allergenic, cat allergies make other allergies worse, the saliva has allergenic proteins 
Dustmites: capable of causing asthma, protein in feces causes allergenic response

	Total Allergy Syndrome 
	Potentially psychogenic
Symptoms => headaches, burning eyes, feeling of unease, vertigo

Reacted in control experiments regardless of allergen or not 



	Food Allergies 
	4% of adults have food allergies

30% of adults have food intolerances THESE ARE NOT ALLERGENIC RESPONSES (no antibodies) 

70% of world is lactose intolerant => lactase enzyme missing and not able to convert lactose to galactose and glucose => Nitrites (cured meats)/Sulfites (red wine)/Tyramine (cheese) can cause intolerance

Most common: Fish, Peanuts (Legumes), Milk, Eggs, Nuts, Shellfish
Allergies also to Soy, Brazil Nuts (Methionine), Sesame seeds


	Contact Dermatitis 
	Contact-dependant skin reaction (redness and hives)

2 types: Irritant (non-allergenic, not antibody dependent) and Immune system mediated (only where substance has touched)

Poison Ivy (Urushiol) = 70-80%% react, 10-20% don’t 

Urushiol also in Poison Oak, Japanese Lacquer Tree 

Nickel => common cause of CD, due to metal and not protein => dimethylglyoxine can be used to test for presence of nickel 

Black dye (phenylene diamine) can cause whole body reaction

Latex can trigger whole body reactions => papaya, banana and latex allergies often go together



	Allergy Attack
	Immune cells = mast cells (found in nose, throat, lungs, GI tract, eyes) => antibodies (IgE) become attached to mast cells => antibodies on surface of mast cells cause degranulation (pockets of histamine released outside of cell) => appear to “explode” (don’t actually) as granules flood bloodstream, trigger symptoms such as swelling/inflammation (white blood cells trying to eliminate histamine), classic allergy symptoms 



	Histamine
	Found in mast cells in granules after the binding of a substance to its IgE antibody

Causes most allergenic symptoms

Histamine receptors found in nose, gut, skin, eyes, etc

Vasodilators (cause toxic headaches w/ RW)


	Histamine Receptors
	Protein molecules in cells acting as locks for certain liguands (keys)

Histamine acts in 2 parts => 1st part fits in receptor, 2nd activates it



	Asthma 
	Caused by leukotrienes released by mast cells 


	ALLERGIES & COLDS:

BRAND/GENERIC
	USE
	SIDE EFFECTS
	MECHANISM & HISTORY

	Chlor-Tripolon 
	1st antihistamine 

	Drowsiness
	Ligand (identical fitting part as histamine): Different 2nd part (domain), does not activate receptor

Designed thru trial and error until the shape was correct



	Diphenhydramine
	1st gen antihistamine
Now used as sleep aid
	Drowsiness
	

	Hismanal
	2nd gen antihistamine
	Non-sedating
Heart arrhythmias 
	Reacted w/ Ketoconazol in antifungal meds => HEART ARRYTHMIAS

Withdrawn from market



	Seldane
	2nd gen antihistamine
	Non- sedating
Heart arrhythmias
	Reacted w/ Ketoconazol in antifungal meds => HEART ARRYTHMIAS

Withdrawn from market => active form IDENTIFIED (enantiomers/2 stereoisomers) and removed the stereoisomer that reacted w/ Ketoconazol


	Benadryl, Diphenhydramine
	3rd gen antihistamine

Treatment for anaphylaxis 

	Drowsiness 
	

	Epipen, Adrenalin, Epinephrine 
	Temporarily reverses Anaphylaxis 
	Needs treatment w/ Benadryl 

Short half-life (expires easily, short acting)
	

	Allegra
	3rd gen antihistamine
	Non-sedating


	Active form of seldane

	Claratin, Loratadine
	3rd gen antihistamine
	Non-sedating
	

	Zyrtec & Reactine
	3rd gen antihistamine
	Non-sedating
	Cetirizine = active ingredient in both

	Sudafed
	Decongestant, used for localized symptoms (runny nose, ect)

Systematic decongestant (tablet form) => altho is available in a nasal spray
	Can be used to make meth


	Contains Pseudoephedrine => Ephedrine structurally similar to methamphetamine => Once was a banned substance in sports (world anti-doping association) => Silken L. lost gold for using Benadryl (has pseudoephedrine) 

Signature needed to buy it in the USA, Unrestricted in Canada

	Beconase
	Nasal decongestant => localized 
	Addictive, body gets used to having blood vessels in nose artificially constricted 
	

	Rhinocort & Flonase
	Sterodial nasal spray decongestant 
	
	

	Petadolex
	Contains extract of Butterbur

Decongestant => clinical efficacy in some studies 
	
	

	Singulair, Montekulast (Merck)
	Anti-Leukotrienes

Used for allergenic rhinitis as last resort 

Effect for exercise induced asthma 
	Not for acute treatment, only long-term control 
	

	Ventolin, Abuterol
	Asthma Inhaler for acute asthma attacks

Immediately dilates bronchial tubes 


	Not long-term
	

	Serevent, Salmeterol Xinafoate
	Non-steriodal, similar to Ventolin 
	
	

	Flovent & Plumicort 
	Steroidal inhaler for asthma => steroids are anti-inflammatories 

Long-term


	Not for acute attacks 
	

	Advair, Fluticasone propionate, Salmetrol
	Steroidal and Anti-Leukotrienes treatment 
	Not for acute attacks 
	

	Sodium Cromoglycate, Intal
	Asthma prophylaxis

Long-term care
	Not used much anymore 
	Coats mast cells w/ SC and prevents release of histamine

	Pollinex
	Allergy shot to prevent allergies

Works well for Bee stings and Hay fever


	
	A small dose of chemically modified allergen => body produces IgG instead of IgE thus histamine not released => mast cells bound to IgG instead of IgE




	TERM
	HISTORY/MECHANISM

	Histamine
	Compound released by stomach wall => binds to H2 receptors and releases HCl

	GI Tract
	Stomach => small intestine => large intestine

Stomach: HCl (acidic medium), where carbs and proteins are digested (large molecules)

Small intestine: narrow, 2cm width, 21 feet long, metabolises fats (small molecules), uses BASIC MEDIUM (alkaline) created by pancreas (neutralises acid form stomach), pancreas delivers enzymes used to digest (sits between stomach and SI)

	Excess acid
	Cause: Eating too much, too fast, too spicy, smoking, NSAID, stress (can cause increase in acid production)

	Proton Acid Pump
	Proton pump => enzyme at cell membrane => recruits K+ from inside the cell AND ATP (adenosine triphosphate => glucose => energy), Hydrogen ions (H+) from OUTSIDE cell

	Ulcer
	5 million ppl (USA), 4000 deaths => Bleeding and then perforated ulcer

2 types: Gastric/Peptic => excess acid, mostly in elderly, disease of stomach
Duodenal Ulcer => small intestine (1st part, duodenum), mostly affects younger people, caused by pancreas not producing enough basic juices

Used to be thought to be incurable and caused solely by stress

Caused by H.Pylori bacterium => makes use of urea (body waster) to survive in acidic environ => converts it to ammonia (basic)

	Ulcer experiments
	Executive Monkey Experiment (1950s) => shocks given every 20 secs for 6 hours for 23 days => executive monkey had control of button to stop shock once light blinked = executive monkey had ulcer and other didn’t = obvs stress causes ulcers EXCEPT not properly controlled and not necessarily reliable

WHICH LED TO MARSHALL AND WARREN (1983) => DISPROVED stress hypothesis => Marshall ingested h. pylori to see if he would develop ulcer and developed gastritis (precursor) 

	H. pylori
	90% of duodenal ulcers and 70% of gastric ulcers caused by HP ~80% of ulcers caused by HP
10-20% of pop. infected but only 1-4% of ppl suffering from HP GI disease 

Makes use of urea (body waster) to survive in acidic environ => converts it to ammonia (basic) and CO2

Treated w/ antibiotics! (zantac + antibiotics = 1/52 ulcer recurrence and zantac alone = 42/52 ulcer recurrence) 

Tested by marking carbon on urea w/ radioactive carbon-13  => found by exhaling C-13O2 instead of CO2
2 types of Triple Therapies: PPI and 2 Antibiotics or PPI, stomach protector and antibiotic 

Also can cause gastritis 


	GERD
	Effects esophagus => valve not working properly

= acid erosion 

Effects 20 million in USA 

	Enzymes involved in Acid Secretion
	Prostaglandins, acetylcholine, gastrin, histamine, 

proton pumps


	STOMACH CHEMISTRY: NAME/BRAND
	USE
	SIDE EFFECTS
	MECHANISM/HISTORY

	Sodium Bicarbonate, Baking Soda
	Weak base, antacid => creates salt + water + CO2 in reaction to HCl
Very fast acting/cheap
	CO2 => gas
Very high in sodium 

Acid rebound

Systematic alkalosis if used often (alkalized blood) 

Very short acting
	Weak Base 
Not the same as Baking Powder => BP has an acid included to increase CO2 production to make dough rise

	Alka-Seltzer
	Sodium Bicarbonate + ASA 
Also sold w/o ASA = AS gold
	ASA irritates stomach!
	

	Calcium Carbonate (Tums)
	Most popular antacid used today
Fast acting, Long lasting


	Acid Rebound

Kidney Stones (calcium deposits)

Affects absorption of some antibiotics => Tetracycline 
	HCl + CaCO3 => CaCl2 + H2O + CO2 

	Aluminum Hydroxide (Amphogel)
	Commonly used antacid
Gentler on stomach, no acid rebound
	Constipation

	

	Magnesium Hydroxide
(Milk of Magnesia) 
	Commonly used antacid
Gentler on stomach, no acid rebound
	Diarrhea 
	

	Maalox
	50/50 of AH + MH to neutralize bowel effects
Best tasting

Maalox + = contains simethicone => aggregator of gas so it is expelled easier
	Cases gas 
	Simethicone in Maalox + => binds gas to simethicone particles 

	Tagamet, Cimetidine 
	1st gen H2 receptor antagonist 
1st drug to potentially help heal ulcers by reducing acid production
	Mental changes
Sexual dysfunction

Gynecomastia 


	Cimetidine (active compound) => androgen receptor binding male hormones
Not specific enough a H2 receptor => withdrawn

	Zantac, Ranitidine
	Similar to cimetidine but does not bind androgens 
OTC
	
	H2 receptor antagonist 

	Pepcid AC, famotidine
	OTC
Does not bind androgens
	
	H2 receptor antagonist

	Losec, Omeprazole, Prosilec 
	H+, K+, -ATPase Inhibitor (Proton pump inhibitor)
Produced by AstraZeneca

Patent expired
	
	2 optical isomers => compound exists in 2 mirror image forms => interact w/ different chemicals
R-isomer is more metabolised by liver so theoretically (r-)omeprazole should be shorter lasting than nexium (s-omeprazole) => NO CLINICAL EVIDENCE THO

S = sinister (left in latin)

R = rectus (right in latin)

	Nexium, Esomeprazole, S-omeprazole 
	H+, K+, -ATPase Inhibitor (Proton pump inhibitor)

Produced by AstraZeneca


	
	B/c of s-isomer theoretically nexium is metabolised less and so is more readily available to the body => may control acid secretion better than losec

Costs $184 for 20 30mg capsules vs $84 for the same of prilosec  


	ANTIBIOTICS: NAME/BRAND
	USE
	SIDE EFFECTS 
	MECHANISM/HISTORY

	Mauve
	Dye
	
	William Henry Perkins, 1865 => 1st synthetic dye
Derived from snail

 

	Gentian Violet
	Dye 
Dyed certain bacteria! 
	
	HC Gram, 1884
Gram Positive => Bacteria that were dyed

Gram Negative => Bacteria that wasn’t 

	Trypan Red
	Dye
Effective at ridding people of bacteria causing Sleeping Sickness (produced by Tse-Tse Fly)
	
	Paul Elrich, 1907
Figured if you could use dye to isolate bacteria, you could kill them as well (known as “Magic Bullet”)

Magic Bullet lead to PHARMACOLOGY => PE won nobel prize



	Salversan 606 “safe arsenic”
	Somewhat effective at treating Syphilis 
	
	Paul Elrich knew that TR contained 2 nitrogen atoms => PE replaced them w/ arsenic atoms (since they’re on the same column of periodic table & have similar properties)

	Prontosil
	Dye w/ similar properties as TR (2 central nitrogen atoms)
Was effective at killing Strep. Bacteria in vivo (NOT IN VITRO)
	
	Gerhard Domagk, 1932
Tested it on his daughter who was dying of an infection from a contaminated needle => saved her life
Not effective in vitro b/c it’s active form is SULFANILAMIDE (metabolized form)

	Sulfa Drugs: Sulfanilamide, Sulfadiazine, Sulfathiazole, Sultisoxasole
	Antibacterial agents NOT ANTIBIOTICS

Used to treat Soldiers w/ wound infections in WWII
	
	Winston Churchill used these to treat his infections in 1938

Affect the metabolic activity of bacteria => Sulfa drugs mimic PABA (bacteria require PABA b/c folic acid from vit B is essential for growth) => starves the bacteria  

	Penicillin (G, A, Ampicillin)
	Penicillin notatum = mold

1st used to treat soldiers w/ VDs in WWII 
PG => first to be discovered => must be injected
PV => acid stable, can be ingested orally

Amipicillin =>1st broad spectrum penicillin (gram +/-) => gram + means thick polysaccharide walls, gram – means thin PS walls
	Allergies are common 
	Alexander Fleming, 1928 => 1st to antibacterial effects of the mold when used w/ Staph bacteria => identified mold but never able to identify chemical compound (penicillin) 
Florey and Chain, 1941 => 1st to isolate compound in PN => very small yield (.0001% = 1g per 1000g)
1st trial w/ policeman => injected (he died bc there wasn’t enough after they injected it from his urine) 

Moved to Illinois after London Blitz => Used corn-starch to increase yield but Moldy Mary Hunt brought in cantaloupe w/ a mold that would yield more of the penicillin compound 

BETA-LACTAM RING (4-membered ring) is essential for antibacterial activity => Penicillins, Cephalosoporins, Monobactams all have these beta-lactam rings 

Affects cell wall synthesis => cells burst open and die 

Gonorrhea is now resistant to penicillin due to production of PENICILLINASE (Beta-Lactamase) an enzyme that cleaves the BLR at the Carbon-Nitrogen Bonds)

	Amoxicillin 
	Penicillin antibiotic 
	
	Sometimes Clavulanic acid (AUGMENTIN) is added b/c it has BLR => penicillinase has a higher affinity for CA rather than the amoxicillin 

	Cyclosporine 
	Used as an IMS drug in organ transplants 
	Immunosuppressant 
	Initially used as antibiotic but was found to suppress the immune system 



	Tetracyclins 
	Antibiotic
	Photosensitivity esp when taken w/ lemons

Can’t be eaten w/ cheese and antacids b/c calcium 

Can’t be taken w/ contraceptives b/c TTC negates their effect 

Stains teeth brown (found by meatballs and counting animals who ate them by identifying stained teeth) 


	

	SYNERCIDE
	Antibiotic targeting S. aureus
	Must be injected

Last resort 
	Composed of Quinupristin (Streptogramin A) & Dalfopristin (Strepogramin B) 



	Zyvox, Linezolid
	Entirely synthetic antibiotic

Taken orally
	Last resort
	Less chance that bacteria will be resistant to it b/c not found in nature

	Cubicin, Daptomycin
	Entirely synthetic antibiotic
	Last resort 
	


	ANTIBIOTICS:

TERM
	HISTROY/MECHANISMS

	Antibiotic
	BEFORE = any antibacterial agent produced by a living organism i.e: Streptomycin (mold from throat of chicken), Cephalosporin (in sewage from Italy), Seminalplasim (found in semen) 
Therefore sulfa drugs were not technically antibiotics b/c they were produced synthetically  (they are considered antibiotics now)
NOW: any chemical that kills bacteria within the body

	Semi-synthetic Antibiotics
	Today = any antibacterial agent isolated in nature 


	Antibiotic resistance 
	Theory: using antibacterial agents such as Triclosan (liquid soap), we are selectively building bacterial resistance + we are making it so we can’t defend against bacteria 
Resistance caused by:
· Misuse of antibiotics => in 1998 50m prescriptions that were unnecessary, 18m given for colds, 16m given for bronchitis (80% unnecessary),  13m for sore throats (50% unnecessary)

· prescribing broad spectrum antibiotics

· NONCOMPLIANCE i.e. TB infects 2B ppl, affects 200m, 3m deaths => colorimetric urine tests to see if people are taking their 
· Antibiotics in animal feed => 70% of antibiotics by weight are used in animal feed => faster growth due to less competition for food (?) => after QUINOLONES were approved for animals resistance in humans increased 8fold, in Canada 2/3rd of chicken contained at least 1 resistant bacteria, antibiotics injected right into egg

HYGIENE HYPO: autoimmune disorders in developed world caused by sanitization = we don’t have a normal bacterial load 

	Flesh-eating disease, Necrotizing fasciitis (surrounding muscle tissue),  Necrotizing myositis (muscle itself)
	Caused by Strep A (20-30m cases, only 1500 of FE tho)

Discovered in 1924
Not antibiotic resistant but still a super infection 

Produces toxins that destroy muscle tissue (doesn’t eat flesh)

	Clostrifium difficile
	1m cases/year, high mortality 
Infects colon, very difficult to eradicate 

Super Infection

	MRSA
	Antibiotic resistant, resistant to methicillin 
Often affects younger healthy people

Caused by Staph aureus

130000 cases/year

	Staph Aureus
	Causes MRSA 
1 strain = resistant to all antibiotics except VANOMYCIN 

SYNERCID => new antibiotic being developed specifically for SA => composed of Quinupristin (Streptogramin A) & Dalfopristin (Strepogramin B) => must be injected intravenously, last resort



	Enterococcus
	Resistant to Vanomycin 

If interacts w/ SA, could transfer resistance which would create bacteria resistant to ALL antibiotics 


	HEART CHEMISTRY:

TERM
	MECHANISMS

	Heart
	Ancient Egyptians: centre of emotions/intellect, would pickle it during mummification 

Ancient Romans: Galen observed heart from gladiator wounds => believed it made blood and pumped it “vital spirit”

Leo De Vinci, 1400-1500: 1st real scientist to look at heart => 1st anatomically correct diagram of heart => used by Francis Wells to create technique to repair mitral valves

William Harvey (1600s): realised heart was pump and didn’t make blood => 2 main functions = to pump blood into lungs = oxygenated thru pulmonary arteries & to pump blood back from lungs to be circulated thru aorta (aorta subdivides) => Harvey understood that all parts of body need oxygenated blood 

Heart located in centre left of chest, size of human fist

Pumps 5-6 litres/minute thru 100 000kms of blood vessels

Beats 2.6B times/lifespan

 

	Heart Anatomy
	Arteries always carry blood away from heart (except pulmonary artery), veins carry blood to heart (except for pulmonary vein) 

Arteries carrying oxygenated blood (depicted in red) 
Blood vessels/veins carry venous blood (deoxygenated blood) to heart and lungs (depicted in blue) => Blood returns to heart via Vena Cava (largest vein in body) of which there are 2 (1 from lower body, 1 from head/arms) => Enter RIGHT ATRIUM (right side of heart collects used blood) => pumped thru valve to RIGHT VENTRICAL which directs blood to PULMANARY ARTERY to the lungs
Newly oxygenated blood = comes back thru Pulmonary vein into LEFT ATRIUM => pumped thru valve to LEFT VENTRICLE (bottom left side, strongest ventricle 2 give O2 to heart, fed by coronary artery) => pumped out by AORTA (biggest artery) to rest of body

AORTA is subdivided into smaller arteries, smallest are capillaries which coalesce back into veins and return to heart 

	Heart Problems/Heart diseases 
	Failure to pump enough blood
Impairment of electric signal => pacemaker cells 

Reduced blood flow thru coronary arteries => CA are what feed the heart O2 => surround heart like a crown “corona”

Improper function of valves

	Independent Risk Factors for HD
	Family History
Downward crease in earlobe

Baldness

Maleness => 10x greater risk than women => evens out after menopause (however, HD is #1 killer likely due to not recognizing symptoms i.e. pain in back instead of chest, sweating)

Smoking 

Obesity 

Cholesterol => having high levels in blood = deposits = 1/3 of all HA could be prevented by use of STATINS (drugs to reduce cholesterol) = Saturated fats are main cause b/c they induce the production of C rather than C entering preformed like from meat/eggs

Diabetes => glycocerated end products stored as fat when not all used up by cells

Inflammation = swelling, high temp, pain, redness, internal inflammation (not painful) => C-REACTIVE PROTEIN is inflammatory marker >100 = very high = higher risk for HA but not a causative factor 

Chalmydia penumoniae = THEORY => bacteria that could cause HD but disproved 

Hypertension = Systolic (BP pumping during Heart Beat)/Diastolic (BP during resting heart in b/t/w blood is bumping back into heart) 120/80 millimetres of mercury (mm HG) is healthy, 135/90 mm HG is cut off for HT => HT caused by mental stress (ppl w/ bad marriages have 6 mm HG higher BP) and ESSENTIAL HT (cause unknown) => antihypertensives are very commonly prescribed 

	HD Symptoms
	Angina => painful constriction of the heart (often exercise induced, caused by limited O2 in heart)

Vasospastic Angina => angina during rest => advanced blockage of artery 

Blood clot => caused by burst plaque (better block an artery that is already partially blocked) => body perceives blood clot as a cut
Angina treated w/ nitroglycerine => dilates blood vessels



	Heart Attack
	Caused by blood clot

1.5m heart attacks/year in NA => 25% ppl die immediately, 25% not aware (silent HA)

MONA = Morphine (pain), O2 (blood O2 levels), Nitroglycerine (dilate vessels), ASA (blood thinner, thins clot) => if ASA fails then Plavix or Herapin is injected

Heart attack can be confirmed thru EKG and blood tests => testing for troponin and creatine kinase which are released from muscle cells that are damaged 

Thrombolytics (thrombus = blood clot) => Tissue Plasminogen Activator injected => not used as often anymore
Cath Lab => physically dissolving clot by inserting catheter thru femoral artery in groin while using x-rays => BALLOON ANGIOPLASTY w/ or w/o STENT (metal spring holding open artery) => balloon pushes in STENT (some contain NSAIDS such as Sirolimus) => 15-20% of people have renarrowing and scar tissue of artery 
Bypass Surgery => arteries taken from leg and sewn on “bypassing” block (usually in coronary artery) => patients need anticoagulants after to prevent clots => Doesn’t necessarily increase life span but improves QUALITY OF LIFE, can cause cognitive problems such as depression after surgery (cool why?)

Valve Surgery => replacing heart valves w/ pig valves or artificial valves 

Artificial Heart => short term, not developed enough yet 

Transplants => 1st done 40 years ago by Chris Barnard in South Africa 

	Ventricular Fibrillation
	Blockage of coronary artery => heart flutters (fibrillate) => CPR used or Defibrillator => If doesn’t work then ADRENALINE is used to cause immediate contraction => if fails then atropine is injected directly into heart (prognosis poor)

	Congestive Heart Failure



	Caused by unaddressed Angina and Hypertension, Coronary Artery Disease (build-up of plaque/low O2), Heart Valve Problem, Thyroid Problems (controls way the heart beats)

Symptoms: fatigue, unable to exercise, bloating  (dropsy)

William Withering developed first treatment for CHF => Foxglove plant => 1st scientific clinical trial => active compound is DIGITALIS  (CARDIAC GLYCOSIDES) = DIGITOXIN causes heart to beat more forcefully

Treated w/: ACE Inhibitors (relax blood vessels), BB (improve pumping), Diuretics (fluid build-up), Coenzyme Q-10 (OTC, synthesizes ATP, not used in NA very much even tho it’s shown to be useful esp in Japan)

	Cardiac Arrhythmia 
	Irregular heartbeat

Pacemaker can control heartbeat if medications fail => tells heart when to beat thru electrical signals 

	Diabetes
	Blood delivers O2 to cells burn glucose (energy) => converted to CO2 and H2O, if glucose not used up by cells then glycocerated end products stored as fat 
2 systems to measure Blood Glucose Level: milligrams/decilitre, mg/dL (USA)

millimols/litre (SI unit) 

Conversion => mg/dL = mmol/L x 18 ex: 126mg/dL = 7 mmol/L

7 mmol/L is cutoff for fasting test = diabetes

5.5-7 mmol/L = prediabetes = 50% of prediabetics develop diabetes in 5-10 years
If 7 mmol/L then you get an ORAL GLUCOSE TEST = glucose to drink then 30 minutes after bloods => if over 11 mmol/l after 1 hour then diabetes 

=> if 7.8-11 mmol/l then prediabetes

SOMETIMES SYMPTOMS = lotsa peeing, lotsa thirst, double vision, HEART ATTACK
Hemoglobin AC1 test: 2-3 month glucose reading, reads breakdown products of glucose reaction w/ red blood cells, <7% result = 8.3 mmol/L BGL => best to use w/ a diabetic w/ controlled disease



	Target BGL for diabetics 
	Fasting:  Ideal = 4-6 mmol/L, Optimal = 4-7 mmol/L, SubOptimal = 7.1-10 mmol/L, Inadequete = >10 mmol/L

1-2 hours post-meal: Ideal = 5-8 mmol/L, Optimal = 5-10 mmol/L, SubOptimal = 10.1-14 mmol/L, Inadequete = >15 mmol/L



	Homocysteine
	Less a risk factor than previously thought => formed from amino acid METHIONINE => metabolised by B vitamins therefore low B Vitamins = higher HC levels which can be toxic to cells that line blood vessels 

HOWEVER, whatever is causing high homocysteine is causing the HD not the other way around


	HEART CHEMISTRY:

NAME/BRAND
	USES
	SIDE EFFECTS 
	HISTORY/MECHANISMS

	Lipitor
	Statin, reduces cholesterol 

	Muscle ache
Impairs liver function
	Impairs liver function by interfering w/ enzyme that produces C

	Zocor
	Statin, reduces cholesterol 


	Muscle ache

Impairs liver function
	Impairs liver function by interfering w/ enzyme that produces C

	Diuretics (-ide)
	Hypertension

1st used, best safety profile esp K sparing diuretics
	Can make you lose K
	Remove salt from body, decreasing water volume in blood

	Vasotec
	Hypertension
	
	Angiotensin Converting Enzyme Inhibitors (ACE Inhibitors)
Blocks formation of Angiotensin II by blocking enzyme that produces it => ATII increased BP esp w/ exercise

	Inderal, Propranol 
	Hypertension
Angina (works long-term) 
	Bad dreams

Muscle Aches
	Beta Blocker => interferes w/ ADRENALINE receptors => prevents heart from being stimulated by adrenaline 

Reduces beats therefore reduces amount of O2 needed 

	Adelate
	Hypertension
	
	Calcium Channel Blocker => Ca important for nerve signals that control arterial contraction => relaxes and dilates arteries 

	Diovan, Valsertan
	Hypertension
	
	Angiotensin II receptor antagonist => new class, less used 

	Nitroglycerine 
	Angina
	Doesn’t treat condition, only relieves symptoms  

Ointment can explode if used w/ electric paddles 

Headaches (dilated)
	Dilates blood vessels

Discovered by Alfred Nobel (dynamite) 

Taken orally under tongue (sublingually) or thru sublingual spray during acute angina attack or thru ointment or thru slow release patch or thru slow release pills 

	Cardizem
	Angina
	
	Calcium Antagonist => relaxes muscles that constrict arteries 

Often used w/ a BB 

	Sotacor, Sotalol Hydrochloride, Amiodarone
	Cardiac Arrhythmia 

Amiodarone most used
	
	

	Activase, Streptokinase
	Blood clots during Heart Attack

IV injected 
	
	Tissue Plasminogen Activator => interact w/ proteins in blood called PLASMINOGENS which are excited to release PLASMINS which dissolves clot 


	MENTAL ILLNESS:

TERM
	HISTORY/MECHANISM

	Mental Illness
	¼ population

Ancient Romans: lunatics => evoked by moon, untrue

Middles ages: “fool’s stone” embedded in brain => surgery for stone occurred => trepanations (in 1970s Amanda Fielding made claims for trepanations and preformed her own to “increase blood flow”, Peter Havlorsan too) => ppl placed in ovens to burn away evil spirits => burned at the stake

1700-1800s: tied them to stakes, water pressure treatments 

Freud => “struggle between conscious and subconscious mind” => believe in chemical imbalance 

Luigi Galvani (1780) => “animal electricity” while working w/ frog legs => believed that electricity occurred when animal touched metals but the opposite is true

Volta => believed that the electricity in metal was what caused animals to twitch => worked w/ Galvani and this lead to invention of battery (copper, zinc and paper drenched in salt water)  

1900s => obvs that nervous system functioned w/ electricity 

Modern => brain has trillions of neurons that communicate via electricity transmitted thru long axon tails and received by dendrites in nerve cells => nerves separated by synapses (receiving neurotransmitters which = message) 

Otto Loewi (1920) => frog heart experiment => if you connect a battery to a heart you can make it beat and at different intensities depending on where you connected it and transmitted by water when connected to another frog heart => electrical stimulation causes release of specific chemicals (collected in water) which causes hearts to beat (adrenalin) => BIRTH OF IDEA OF NEUROTRANSMITTERS 

Acetylcholine => NT causing heart to slow down

Epinephrine (adrenalin) => NT causing heart to speed up  

 

	Nerve Cell
	Composition:

Dendrite => involved in received signal (short wavy arms from centre of cell body)

Axon tail => involved in transmitting signal  (long tail-like)

Synapse => receptor site (space between axon and dendrite of 2 cells)

NTs= serotonin, dopamine, norepinephrine, gamma aminobutyric acid (GABA) => 50 NTs isolated so far => NTs stored in vesicles (compartments near cell membrane) => can be interfered w/ w/ NT receptors blockers i.e. beta blockers


	HEADACHES, COLDS & COFFEE: 

TERMS
	HISTORY/MECHANISIMS

	Headaches
	10% of pop doesn’t get headaches

12 main types, 60 subtypes

2 categories (muscular & vascular)

In 1600s, trepanations & inserting needles into the head to draw “demons out”



	Muscular Headaches
	80% of sufferers have these 

Occurs when muscles are the head tense, typically in the back of neck 

Primarily caused by stress (young ppl in urban areas tend to have more) 

Occur = in Men/Women but women report to pain clinics more w/ them 

TMJ is likely a major case => when joints are misaligned 

Treated w/ OTCs



	Vascular Headaches
	Caused by dilation of blood vessels
Occur around the head (no nerves in brain to feel pain) => nerves around head tighten and cause pain

Come in 3 severities: 3. Toxic, 2. Migraine, 3. Cluster



	Toxic Vascular Headaches
	Not caused by toxins but by precisely known causes => main cause is ALCOHOL
Alcohol is a vasodilator => dilates BVs around your skull (makes us warm/flushed) => compress tissue and cause pain

Alcohol itself doesn’t cause pain, it’s the CONGENERS produced while the alcohol is made. Higher congener concentration = greater hangover => more aged and more colored 

Hangover rating = 1.0 Vodka, Gin, 4.0 White Wine, 4.5 Beer, Whiskey (Ey means Irish), Sherry, 7.5 Rum, 9.0 Red Wine (causes headaches esp in women, Burgandy RW made from pinot noir grapes which contain high amount of histamines which are vasodilators), 10.0 Whisky (Y means Scottish), Cognac/Brandy (very aged, very coloured, made from distilled wine in barrels) 

Champagne made w/ PN grapes as well = headaches

Brie cheese, Orange, Chocolate, Nitrites in cured meats, Nitroglycerine, Cold substances and Post Orgasmic Pain can cause toxic headaches

Caffeine, even tho it’s a vasoconstrictor, can cause headaches because of rapid vasodilation after caffeine has worn off (such as during sleep) 

Some toxic headaches can be treated w/ OTCs

	Migraines 
	Type of Vascular Headache
Hemigrania (French): Hemi = half, Grania = head, usually migraines are hemispherical 

20-30% of pop affected, mostly women (may be genetic), 3:1 ratio female-male sufferers

3m CNDs known to suffer

2 step process: Vasoconstriction and then Vasodilation (pain starts here) 

Classic migraines => warning signals => blurred vision (scotoma), flashes of light, nausea, dizziness (caused by vasoconstriction, certain parts of brain not properly irrigated) 

May be caused by excessive sleep, tension, menses, contraceptives, food, relaxation, lack of sleep, pregnancy, strong odors, certain drugs

June 2011, 3 regions in DNA identified that may be associated w/ migraines => cohort study, 5000 sufferers vs. 80 000 non-sufferers 

Mechanism: Triggers -> Hypothalmus -> Trigeminal nerves -> Pain 

Serotonin controls blood vessel dynamics and can have a VASOCONSTRICTING effect therefore a Serotonin AGONIST can be used to relieve pain during a migraine
Transcranial Magnetic Stimulation and Occipital Nerve Stimulation (similar to the “electric eel” technique that the romans used)

Concerns w/ rebound effects w/ pain meds


	Cluster Headaches
	Type of Vascular Headache

Affect mostly older men w/ reddish complexion

Occur in Batches   
Can be treated w/ pure O2

	Colds, Coryza
	Contagious illness of upper respiratory tract

Outweigh all other contagious illnesses 25:1, 1B colds in NA/year (3 colds/person)

Women affected more
Caused by 200 viruses => most are rhinovirus, some are adenovirus 

Ben Franklin was 1st to study cold

Only 50% chance you will catch cold even if you get it inserted in your nose

Most of what we know of colds from Common Cold Research Centre in England 

4B$ spent on cold remedies/year => no cure just symptom management 

Cold medicines not recommended for children under 6

ICAM-1 protein => involved in adhesion of viruses to cells in nose/chest  => theoretically if you block this interaction you’d block cell adhesion => done by using ICAM-1 decoys via nasal spray to bind viruses to them instead

	Coffee
	2nd highest commodity demanded

60B$ spent/year

1. Finland

2. US

3. Canada

4. Italy

5. Brazil 

10th century => man in Yemen noticed goats were lively when ate Qahwah berry => became very popular in Constantinople in 1554 

1st coffee houses in 17th century, France called “Le Procope” is still open (since 1660)
Coffee was used as a drug to treat Menses, Smallpox, Gout, Measles, Kidney Stones, Lust 

1% of pop drinks more than 15 cups a day

	Coffee Production
	Beans: Arabica = 1% caffeine yield, best tasting, Robusta = 2-3% caffeine yield, used in instant coffee
Coffee is picked, pulped (the fruit), dried, graded, roasted (maillard reaction)

African/European = dark, Latin American = light

Best coffee = Bourbon Santos (BRA), Kalossi (INDO), Mak Mattari (YEM), Kona (HAWAII), Kopi Luak (INDO) => collected droppings, most expensive coffee (300$/lbs, 100$ per/cup), Blue Mountain (JAM, 60$/lbs)

Controlled by 4 companies: Nestle (Nescafe), P&G (Folgers), Kraft (Maxwell), Sarah Lee -> keep prices artificially high for consumers and low for producers (only 5% as opposed to 30% in 1920) (
Vietnam #2 producer even tho coffee doesn’t grow there naturally

Filter coffee = Frau Melitta Bentz

Espresso = crema => bubble froth, 10 atmosphere water pressure
Latte = espresso w/ steamed milk, Capp. = espresso w/ frothed milk, Americano = espressed w/ hot water, Lungo = espresso with a lot of water

Instant coffee = robusta, dried via hot air (kills chemicals responsible for good flavour) or freeze drying (sublimation) instead of roasted

Caffeine: Instant/Reg. coffee 50-125mg, Tea 50mg, Pop 40mg, Choco 6-20mg, Pills 200mg, OTC (excedrine = 12 tablets = 6 cups), coke blak 46mg (2x the amount of reg coke), energy drinks 100mg (red bull has 80mg), Guarana (10% per yield) found in Guru

	
	


	HEADACHES, COLDS & COFFEE:

NAME/BRAND
	USES
	SIDE EFFECTS 
	HISTORY/MECHANISMS

	Caffeine 
	Vascoconstrictor
Increases alertness

Increases physical endurance
	Headaches (rebound effect) 
Can upset stomach (acid) => altho no clear link 

Diuretic

Laxative 

More than 8 cups causes caffeinism (addiction)
	Serotonin Agonist
Binds to adenosine receptors (adenosine is a calming molecule) which keeps adenosine from binding to cells 

	Methylene Chloride
	Decaf coffee
	Cleaning Solvent = possible carcinogen 
	Not used anymore => now use banana oil, liquid CO2, activated charcoal 

	Sumatriptan, Imitrex

	1st migraine treatment

	Vasoconstrictor => bad for people w/ heart problems 
Very Expensive whether by injection or pill 
Keep Serotonin abnormally high
	Serotonin Agonist
Triptan => other triptans = zolmitriptan, naratriptan, rizatriptan
 

	Botox
	Wrinkles
May help headaches
	
	Relaxes muscles in face, may help but not for sure

	Methysergide Maleate
	Migraine prevention (Vasodilator)


	
	Drug sold in CND

Serotonin antagonist 

Prevents step 1 (vasoconstriction)

	Proanolol
	Migraine prevention (vasodilator)
	
	Beta blocker

	Amytriptyline
	Migraine prevention (vasodilator)
	
	SSRI 

	Topamax (Topiramate)
	Mirgraine prevention (vasodilator)
	
	Treats epilepsy (disease of faulty electric signals)

	Nifededipe
	Cluster headaches
	
	Ca channel blocker

	Ergot (St. Anthony’s fire)/Cafergot
	
	Ergot = hallucinations, vasoconstriction (LSD belongs to same family) 
	Cafergot => caffeine & ergot

Ergot = fungus on rye

1952 => France, 200 ergot poisoning, 7 deaths 

Salem => 19 girls hanged

	 Phenylproplamine (PPA)
	Former Decongestant

Used to be present in Dristan nasal spray (PPA, chlorpheniramine, ASA => now Phenylphrine, chorpheniramine, acetaminophen) 
	Causes hallucinations 

High blood pressure (constrict blood vessels)

Increases risk of hemorrhagic stroke (women who took PPA cold remedies were 3x more likely)

Appetite Suppressant 
	Structurally similar to amphetamines

 Dietac contains PPA, 17x more likely to have strokes 

	Pseudoephedrine (tablets), Phenylprine/Xylometazoline (nasal sprays)
	Decongestant => in place of PPA
	METHHHHHHHH
	Tolerance when it comes to vasoconstriction in nose 

	Nyquil, Doxylamine
	Cold remedy 
	Sleepiness
	50 proof alcohol (25%)

	Vitamin C 10000mg/day
	Makes cold symptoms less severe but doesn’t prevent/treat
	Laxative 
	Touted by Linus Pauling, no proof  

	Codein
	Anti-tussive (stops coughing)
	Not used anymore
	

	Dextromethorphan (DM)
	Anti-tussive
	
	Found in Benylin DM

	Cold FX
	Ginseng
	Not useful 
	Advertised by Don Cherry, helps w/ 1 cold/2 years taken 2x a day


	READINGS
	MAIN POINTS/HYPOTHESIS

	Allergy shots
	Don’t cure but help

4 types of Immunotherapy:

· Traditional: given 1-2x/week for several months, after maintenance 2-4 weeks for 2-5 years, only for insect stings, pollen/dust mites, asthma, molds, dander

· Rush: rapid build-up to maintenance, increasing dose of allergen every few hours rather than over days/weeks, needs to be done in hospital

· Oral: sublingual-swallow, not approved in FDA

· Intranasal: administration of grass/birch/dust mite feces thru dose in nose. Not used in USA.

	Antibiotics/Ear Infections
	Over prescribed for ear infections (otitis media, inner ear)
Only useful for children under 2 w/ infections in both ears, useful for discharge (otorrhoea) & pain & high fever

No benefit for older children (same duration)

	Antibiotic Resistance
	Resistance common among most bacteria/ancient, 30000 year old 
Antibiotics in food could cause obesity (harming gut flora)



	Eye contact
	Men/Women find smiling, staring faces more attractive, even when they looked disgusted, altho men found smiling women more attractive while both men/women were no different for disgusted faces
Don’t know if preferences changed w/ public setting

	Dr. Freedberg
	1940, he discovered H. Pylori (curved bacteria) in the stomachs of ulcer patients but abandoned his research => initial research was investigating fevers effects on the heart when it progressed to shock => he found ulcers in these patients but thought perhaps it grew after death until he tested on live stomach tissue using a silver stain (wouldn’t show up on standard stains) => found HP on 37% of patients (13-35)

Wrote paper and from it came bismuth injections to help heal ulcers but couldn’t help causative nature 

	William Withering
	Dropsy and extract of foxglove (digitoxin) in 1760s => isolated in 20th century => w/ use of angiotensin-converting enzyme inhibitors like ENALAPRIL or CAPTOPRIL and beta blockers like CARVEDILOL, CHD patients can increase lifespan
Digitalis is still used w/ atrial fibrillation. More effective in men than women. 

Dietary supplements like taurine, L-carnitine and COE-Q10 may help allievate CHD symptoms  


