
Heart medications
· gladiator wounds provide first glimpse of function
· William Harvey 1578-1657—correctly described the circulatory system

Heart pumps 2.6 billion times during your life
·  5 to 6 litres each minute
·  100,000 Km of blood vessels

Coronary vessels feed the heart
Many deaths from heart problems are avoidable
	Tobacco
	Obesity
	Diet 
		salt
		saturated fat
	Being male
	Stress
	Lack of exercise
	Genetics
	Infection

Smoking kills by poisoning the heart
· Hemoglobin carries O2 in the blood
· CO sticks to hemoglobin better than O2
· Lack of O2 damages the heart and blood vessels

Obesity kills by overworking your heart
A diet high in fruits and vegetables is beneficial
variety in the diet is important as well
men have 10x more risk
heart attacks in young women are mis diagnosed
heart attack risk for women equalizes after menopause
estrogen replacement has no effect

Many microbes linked to heart disease
• Herpes virus
• Cytomegalovirus
• Chlamydia pneumoniae
· Prophyromonas gingivalis- associated with gum disease[image: ]







Homocysteine is recycled using B vitamins
B vitamin supplements do not give a benefit

Problems that arise with the heart
· Improper functioning of the valves
· Impaired neural activity
· High blood pressure
· Failure to pump enough blood
· Reduced flow through coronary arteries

Valve function corrected by surgery
· Anti coagulants for artificial valves

Problems with hearts neural system
· sympathetic nervous system makes it go faster
· sympathetic nervous system easier to work with drugs
· parasympathetic nervous system makes it go slower

Heart stimulated by sympathetic nerves
· Noradrenaline antagonist is what is needed
· Beta blockers are the antagonist used to keep the heart under control

Slow heart corrected with a pacemaker
High blood pressure is the silent killer
· you don’t know when you have high blood pressure
· no symptoms

2 blood pressures are measured
· Normal value is about 120/80
· First number is the systolic pressure
· Pressure when heart squeezes
· About 40 – 50 mm higher than diastolic
· Second number is the diastolic pressure
· Pressure when heart rests
· Pay attention to the diastolic pressure
· < 90   			OK
· 90 – 104   		mild hypertension
· 105 – 115   	           moderate hypertension (Here Doctors prescribe drugs)
· > 115		           severe hypertension
· Each 5 mm increase in diastolic pressure increases heart attack risk by 25 %
· Hypertension affects 20% of adults
· Essential
· linked to high sodium in diet
· irreversible
· Salt is required for life but is a poison at high and low doses 
· Secondary
· Controlled by an enzyme system
· Treatable with drugs
Essential and Salt
· Romans used to pay their soliders in salt…today its salary
· processed fast foods contain a lot of salt
· processing large amounts of food removes flavour- salt puts flavour back in
· Recommended daily amounts
· average Canadian eats is 3400 mg. 
· healthy amount is 1000-1500 mg

Secondary
· Systemic vasodilators open blood vessels for high BP to lower it
· Pit Viper venom lowers BP
· Bothrops Jararaca Snake- venom is a potent vasodilator
· Snake venom is not drug like
· expensive
· hard to control disease
· severe side effects

What makes a chemical drug like?
· Simple chemical structure
· Cheap to produce
· High activity
· Low dose
· Fewer side effects
· Convenient dosing
· Avoid i.v. injection
· Pills will sell the best
· Long lasting
· Patentable 




· Venom blocks the formation of Angiotension 2- therefore arteries stay large and BP stays low
· Drug was designed using venom as inspiration
· M-captopril is the drug

M-Catopril
· had annoying side effects- cough and coppery taste

Enalapril had improved side effects
· 100 X more potent than captopril
· Smaller doses required
· No “coppery” taste

Angiotension 2 for hypertension
antagonist blocks messenger and cant send signal

Congestive heart failure
· body inflamed with liquid because heart not working properly
· body balloons up
· fluid leaks out of blood vessels and gets deposited in space between cells
· was called Dropsy now is called congestive heart failure
· speed up the function of the heart to reverse the condition
· William Withering discovers heart drug with a flower that produced a poison that stimulates the heart
· Person with dropsy gets better because heart speeds up
· plant is called Foxglove plant (witches bells)
· chemical in plant = Digitalis 
· too complex to make synthetically
· we still use it from the plant today
· Several hundred years ago they used plant extract
· problems included you couldn't control the amount
· today is safer because we can chemically extract the active ingredient and control exactly how much chemical is used

Digitalis has narrow therapeutic window
· Narrow window = Gap between the effective dose and the dangerous dose
· takes 60 pills to kill someone
· ASPIRIN- 2 pills to give effect
· DIGOXIN- 1 pill gives effect, 3 can kill

Cases
· Digoxin at hospital for sick children in Toronto- 40 babies poisoned
· woman accused of killing them just because when she was being asked questions by the police she asked for a lawer
· they thought she was guilty but when it went to the court it got thrown out cause no evidence
· Charles Cullen kills over 40 people using Digoxin

Coenzyme Q10 for congestive heart failure?
no benefit from supplements

Angina
· Angina caused by impaired blood flow to the heart
· intense pain in chest
· Nitroglycerin used for angina
· taken under the tongue
· it is available as a nasal spray 




Nitroglycerin
· Active ingredient in dynamite
· mix nitroglycerin with saw dust
· Can get patches for slow dosing
· Patches can explode- 1 case
· Before Viagra there was Nitro
· Apply the patch to your genitals for sexual aid LOL

Arginine for Angina?
· Nitroglycerine and arginine make NO in the body
· No beneift
· health canada warns against arginine

Arterial blockages involve cholesterol
· cholesterol is found in animals- no plants contain it
· all of the cells in the body contain cholesterol
· high blood cholesterol = heart attack
· half of heart attack patients have normal cholesterol levels

Where does cholesterol come from?
· Diet makes a very small contribution
· Animal foods
· Majority of our cholesterol is made in liver
· Saturated fats






Dietary sources of cholesterol
· Egg yolk	300 mg
· Shrimp		181 mg
· Crab	           113 mg
· Lobster		94 mg
· Chicken		91 mg
· Fish		74 mg

Omega 3
· Cholesterol created a market problem for eggs
· solution= eggs with omega 3 fatty acids
· Omega 3 fatty acids from fish reported to reduce irregular heart beat- thats it
· Feed chickens with fish meal to get omega 3’s in eggs
· eggs had fishy smell associated with them
· people thought the eggs were bad
· used flax seeds instead
· omega 3 from flax seed does not work the same way
· But they can still put it in the eggs
· and there is no benefit!
· just a marketing thing to be able to put it on the label!
· omega 3 fish oil supplements that say “with omega 3’s” are useless 
· if you want supplement with omega 3s then look for specific omega 3’s
· Eicosapentaenoic acid…. and check the quantity 
· Docosahexanaeoic acid
· Best source of omega 3 is FISH natural source
· studies show omega 3’s say that there is no benefit with taking omega 3’s
· eskimo diet- primarily fish



Cholesterol
· Cholesterol made in the liver from saturated fat
· excess cholesterol is stored in arterial walls
· cholesterol in the plaque becomes oxidized 
· oxidized cholesterol is what is dangerous
· antioxidants supplements provide no benefit to high cholesterol
· Antioxidants associated with aging- help to live a longer life with animals
· Not with humans- so no benefit? 
· most common analogy is wrong- clogged arteries
· cholestrol doesn't block blood vessels or arteries
· its stored in the wall
· diameter remains the same but buldges out of wall
· when the deposit becomes big enough to hit something like a bone or something then it buldges inside
· Cholesterol in plaque becomes oxidized
· oxidized cholesteral attracts macropghes
· macrophages consume cholesterol becoming foam cells
· inflammation causes plaques to burst
· blood clot forms over the burst plaque
· C-reactive protein signals an increased risk
· Very high level of CRP from bacterial infections
· Not strongly affected by viral infections
· Not strongly affected by fungal infections
· 28 chemical reactions to make cholesterol in the liver then transported to body
· doesn't dissolve in water so it needs to be transported as LDL’s (bad cholesterol)
· or HDL (good cholesterol)
· LDL transports cholesterol from liver to body
· Excess LDL is stored in arterial walls
· HDL transports cholesterol from body to liver for disposal in intestine
· Total blood cholesterol is important
· not enough and too much is dangerous
· <5.2    			 	normal
· 5.2 – 6.2  				borderline	
· >6.2    				high

LDL
· <3.4  				normal
·  3.4 – 4.1 				borderline
· >4.1					high

HDL
· <1.0    				not good
· >1.56  			     	good

Lipids contain long carbon chains
· Required in our diet
· Energy source
· Cell membranes
· Steroids and hormones
· Classified as Fats or Oils
· Contains saturated or mono-unsaturated fatty acid esters
· They become solids
· come from animals

Oils come from Plants
· Contain unsaturated and poly-unsaturated fatty esters
· they become liquids




Hydrogenation of Oils for texture
· Convert oils (liquids) to fats (solids)
· People prefer to eat creamy solids
· Mouth feel
· Oils with lots of double bonds become rancid easily
· Partial hydrogenation gives 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
· Body makes too much LDL
· Body does not make enough HDL

Akira Endo discovers first Statins
· Statins block cholesterol biosynthesis 
· Doctors initially afraid to prescribe statins

4 S study of Simvastatin
· Scandinavian Simvastatin Survival Study
· 4,444 patients
· 35 % reduction in cholesterol
· 42 % less likely to die of heart attack
· Non-heart related deaths at normal rates
· Sales of all statin drugs rose
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