Heart Medications 
· Ancient theories: emotions in heart, soul attached to it; autopsies were taboo
· Harvey: identified it was a pump that circulates through circulatory system (Ibn Al-Nafis discovered this first though years before) 
· 5-6 L/min; 26 mil beats/lifetime; 100,000 km of vessels; fed by coronary arteries
· Bad lifestyle increases heart problems 
· Smoking poisons heart by blocking Hb, damaging heart and vessels 
· Obesity overworks heart + Diet: plant-based is beneficial as well as variety 
· Men have 10x risk; MI in women are misdiagnose
· Post-menopause, risk will equalize 
· Risk factors:
· Stress (job related)
· Genes/family history
· Infections like herpes, chlamydia pneumonia, gum disease
· To counteract:
· Exercise will strengthen heart
· Surgery to correct value function (pig, cow, artificial (makes ticking sound)
· Beta blocker (NE antagonist when issues with NE/E or sympathetic NS)
· Pacemaker (slow heart) 
· Hypertension is dangerous!
· 120/80 (systolic/diastolic); check systolic for elderly, diastolic for younger 
· Ranges for diastolic:  < 90 = ok
                            		  90-104 = mild hypertension
105-115 moderate 	
			    	 >115 = severe 
· Each 5mm increase = 25% increase risk of MI; 20% of adults have this risk
· Essential BP – required to maintain bodily homeostasis; raise by Na
· Sodium used to be a luxury; added to fast food after processing 
· 1000-1500mg/day MAX; Canadians eat double!
· Secondary BP – to control pressure
· Vasodilators used to open blood vessels by blocking formation of Angiotensin II
· Vemon - not ‘drug-like’ (expensive, severe side effects, by IV injection) 
· Captopril has ACE inhibitor but side effects are cough and metal taste
· Enalapril is 100x more potent with no after taste 
· Slide 54-68 not here 
· Congestive heart failure caused by coronary heart disease, hypertension, valve/thyroid problems or arrhythmias 
· 1st heart drugs was Digitalis (from foxglove plant) 
· Stimulates heart function but therapeutic window is narrow
· Plant extracts are risky bc of dosage issues
· Caused death in Toronto children’s hospital
· Coenzyme Q10 had some popularity but no real results 

· Angina: impaired blood flow to heart; treated with Nitroglycerin 
· Able to bypass metabolism for quick absorption 
· pill under the tongue, nasal spray,  patch for slow dosing 
· Discovered through dynamite manufacturing – workers had less incidents with heart issues and angina 
· Used to be used for produce an erection before Viagra 
· Body produces its own NG from Arginine (not useful to take extra)
· Cholesterol blocks arteries (only found in animal cell membranes; not plants) 
· High blood cholesterol = risk of MI 
· But half of the MI cases, PT’s have normal cholesterol 
· Comes from diet but only a very small contribution (most made by liver)
· Egg yolk had 300mg; shrimp, crab, lobster, chicken, fish etc
· Egg market went down; started to produce ‘Omega-3’ eggs to increase
· Found is flax seed as well as ALA but body can’t convert it
· Beware of supplements; look for eicosapentaenoic acid or docosahexanaeoic acid and a specific quantity!
· Best source: real fish…
· Liver makes cholesterol from saturated fat (28 chemical reactions)
· Excess is stored in arterial walls; becomes oxidized plaque 
· Antioxidants to fight it?  (no benefit found)
· Buildup on the inside of the artery; vessel will bulge and damage it
· Bulging of the vessel only closes off artery with very high cholesterol levels
· Oxidized cholesterol attract macrophages; called ‘foam cells’ once active
· Macrophages release chemicals and causes a blood clot to block the artery
· Can be tested by blood; lots of c-reactive protein increases risk
· Bacterial infections can cause high levels it blood too (not viral or fungal)	
· Thought to be part of setting off the reaction
· Lipoprotein used to transport cholesterol through the body (bc it is insoluble)
· LDL = bad; large molecule that moves cholesterol from liver to body 
· Deposits it throughout body; excess LDL stored in arterial wall 
· HDL =good; small molecules that move cholestrol from body to liver
· To be destroyed or dumped in SI to excrete 
· Blood cholesterol is measured in mmol/L
· > 5.2 = normal 
· 5.2-6.2 = borderline
· < 6.2 = high 
· LDL blood levels – Less than 3.4 is normal 
· HDL blood levels – more than 1.56 is good	
· Ratio between these two is most important
· Lipid group (long carbon chains) used as energy, hormones, steroid, membranes
· Fats come from animals; have saturated or mono-unsaturated fatty acid
· Primarily found as solids (single bonds) and are flexible and sticky
· Oils come from plants; have unsaturated or poly-unsaturated fatty
· Found as liquids w/ many double bonds; more rigid; goes rancid 
· Hydrogenation of oils done to make texture; convert oil to fat for a ‘creamy’ feel to make ‘artificial fats’ to market it  
· Partial hydrogenation gives best texture (mix of cis and trans fats)
· Trans-fat is partially hydrogenated fats 
· Trans-fat has best mouth feel for processed food (margarine or junk food)
· Trans-fat do alter the body’s LDL/HDL ratio (less HDL, more LDL)
· Statins:	
· Discover by Akira Endo
· Able to block cholesterol biosynthesis; interfere with one the 1st reactions in the chain of 28
· Lovostatin (from Aspergillus terrus) was the first statin
· Doctors didn’t want to prescribe it (other drug was available but caused cataracts; doctors thought inhibiting cholesterol was bad)
· Scandinavian Simvastatin Survival Study (Four-S study)
· ~4500 patients with 35% reduction in cholesterol and 42% less likely to die of MI
· Sales rose after this article came out 
· Lipitor in 1985; Bruce Roth 
· Found to be no better than Lovostatin in animals 
· Was the 1st artificial version = cheaper manufacturing
· But was the 4th drug on market so wouldn’t make much money 
· A last-ditch employee clinical trial done found a 40% drop in cholesterol with 10mg = significant advantages
· Most statins were given at 20mg, but Lipitor was more effective only at 10 mg (good to market – didn’t account for side effects)
· FDA fast tracked approval after they convinced them bc patent was expiring; orphan-drug act was used
· Better incentives, quicker patent, shorter review panel etc 
· Familial hypercholesterolemia (cholesterol deposits on skin related with cholesterol so this was used to manipulate FDA) 
· Lipitor became #1 drug; lower risk by 36% and safety of drug is good 
· Crestor study: claimed 100% reduction 
· BUT 120 people have to take it to prevent 1 heart attack = ~300 grand
· 1.5 mil heart attacks per year
· [bookmark: _GoBack]25% die, 25% unaware 
· Again much cancer death is avoidable; take care of your heart 
