
 
Welcome to this Heart Niagara seminar on Cardiovascular Disease Risk. 
 
More precisely in this session: Coronary Heart Disease.  
 
For if Global Warming best defines human abuse of the Planet Earth Coronary Heart Disease 
best defines human abuse of the human body; one that costs Canadians in excess of $20 billion 
each year and Americans something nearer half a trillion.  Even more important than the cost is 
that Cardiovascular Disease is very hospital focused. The disabilities created by Congestive 
Heart Failure and Stroke occupy more hospital beds and create more hospital back-ups than most 
other diseases put together.      
 
So to get your input right from the start I want you to think about what one thing you would do 
to eradicate CHD. The one thing you feel is most important.  
 
Try and put it in less than 10 words.   

� Is it removing cigarette smoking from our society?  
� Is it trying to force people to be more active or to lose weight or to be less stressed or to 

avoid unhealthy foods?  
The difficulty with all of those messages is that they have been trumpeted throughout the 60 
years of the pandemic of CHD with not a lot of success.    
 
When you think of eradicating or preventing this disease remember that 100 years ago CHD was 
not a major Disease. The Major Leagues were infections ….especially TB.  But when a vaccine 
became widely used in the early 1920s TB had been largely eradicated by the Second World 
War.  In a space of 25 years the disease was at least controlled.   In 60 years of CHD it is still the 
most significant disease of Western society and is moving into the rest of the world.  
 
Infectious diseases are prevented by using medications. Or in the case of smallpox, tetanus, 
diphtheria etc: a vaccine. Success in prevention has been in treating the at risk population. We do 
not try and contain malaria in Ontario because it is almost non-existent: we contain it in Africa. 
Yet very little has been done in identifying the at risk population for CHD. We continue to 
advise the whole population rather than focusing on those at risk. And that means before the 
disease begins which means Primary Prevention in Adolescence as it is as children that we start 
to develop Coronary Artery Disease. 
 
But before we start thinking of eradicating or preventing something we should get to know a 
little about it. First of all what is the site of this disease? What is the battlefield? How many 
arteries? How long? Well Grays Anatomy in 1858 described the Right Coronary Artery as being 
the size of a crows quill and the Left Coronary Artery a little longer.  The total length of the 4 
main branches from those two arteries is about 12 inches. The inside of these, the lumen – as 
with all arteries – is lined by a one cell layer of tissue called the endothelium. How many 
kilometers of arteries and blood vessels in a human body? The answer is 96,000 kilometers if 
laid end to end?  How heavy is the endothelium?  The answer if pulled out into one big mass is 4 
½ kilograms. But protecting the one cell layer of endothelium in your 12 inches of Coronary 
Artery is the object of the battle to prevent CHD. 



 
Despite being in the minors 100 years ago CHD has been around for a long time. It is caused by 
a buildup of plaque in the artery called Atherosclerosis: a word from Greek meaning:  hardened 
porridge. It has been identified in Egyptian mummies from as far back as 2000 BC. It was also 
known to Doctors in Ancient times.  A condition akin to cardiac chest pain is described by 
Sushruta – the surgeon of Benares around 600 BC and by Hippocrates of Kos in 450 BC. The 
term angina pectoris from a Greek translation of strangling in the chest was first used in England 
in the 1700s by William Heberden.    
 
Yet a ‘Heart Attack’ where the patient expires or is acutely disabled by a clot which blocks the 
artery lumen is relatively recent and was first named as a  Coronary Thrombosis as recently as 
1912 by James Herrick - an Internist in Chicago. And the epidemic of this more modern disease 
of Coronary Thrombosis or Myocardial Infarction only began in the 1950s becoming the leading 
cause of mortality and morbidity in the Western World from then until now.  That was 60 years 
ago. Even though we now know most of what there is to know about what causes it.   
 
We know that Arteriosclerotic Heart Disease (ASHD) begins in childhood – indeed it has been 
identified in intravascular ultrasounds in utero. It is already established in some children by the 
time they are 15 years old. And we know what precipitates that early arteriosclerotic plaque in 
children from studies such Bogalusa Heart Study and the Muscatine Heart Study and the PDAY 
study. Studies that include the Niagara Schools Heart Health Programme which is the only 
region-wide intervention study which for over 20 years has assessed every Grade 9 adolescent 

and their families for future CVD risk.   
 
To give Western Society some credit we have reduced mortality and morbidity of CHD by about 
30% in the last 30 years.  Even so for Men >55 years of age: 50% of all deaths will still be from 
CHD compared to 25% from Cancer and 20% from Infections. And for women > 65 years of 
age:  56% of all deaths will be from CHD compared to 20% from Cancers. Nor have we done 
much to reduce First Time Heart Attacks. We have got better at expensive Secondary 
Prevention: ICUs, angiograms, Bypass, PCI, etc but have spent very little on Primary Prevention 
other than hot air.  
 
One problem is that we do not have an Agency in Ontario or Canada that administers or delivers 
all three stages of Prevention: as Heart Niagara did in the Niagara Peninsula from 1977 when we 
started Primary Prevention in Schools and Industry; Secondary Prevention through CPR and 
ACLS and Paramedics; and Tertiary Prevention through Cardiac Rehabilitation. We should have 
a Heart Niagara section in every Public Health Department in Canada. 
 
As we discussed a few minutes ago we really are dealing with two diseases.  For millennia we 
have had a disease of ‘hardening of the arteries’  which is fairly stable and commoner in 
wealthier individuals such as in Pharaohs or in fat priests as noted by Hippocrates. This condition 
causes a chronic chest pain especially on exertion from hardened calcified plaque in the coronary 
arteries which narrowed the lumen and restricted blood flow and caused pain when an increased 
flow was required during exertion. It was often treated by using vasodilators such as brandy.  
 
  



It did not often cause Acute Death and Disability.   The newer disease is one of plaque rupture 
due to even small amounts of plaque having a soft core of lipid material which when released 
causes a thrombus in the lumen of the artery. So something happened to Men and Women born 
before the First World War which created this different disease of soft plaque rather than the old 
hard plaque disease and led to an epidemic of that disease when they were in their 50s and 60s.  
What do you think that was? What happened in the early 1900s to change an arterial disease that 
had existed for centuries from a hard plaque disease to a soft plaque disease? 
 
Cigarettes were introduced to the English and French during the Crimean War by the Turks and 
became popular after WW1. But before that tobacco in pipes and cigars had been in use for 
hundreds of years. And many non-smokers contact CHD. The motor car took the place of the 
horse and the bicycle in the early 1900s and daily walking to and from the home became less 
frequent but many very active people still contact CHD even today. 
 
The manufacture of food changed dramatically in the 1900s. Urban food produce came from 
local farms and rural societies either grew their own food or killed their own food and the 
animals they ate were free range.  As we used to say in Cardiac Rehabilitation: “If you cannot 
exercise yourself eat something that does.”  Since the First World War human foodstuffs 
adulterated with corn sugar, salt and chemical additives have completely taken over the market. 
The by- products of land animals has become larded with abnormal trans and cis fatty acids.  
It is impossible to overlook the conclusion that the main cause of the epidemic of CHD is the 
type of food we started eating at the start of the 1900s. 
 
The INTERHEART Study looked at 27000 individuals in 52 countries to establish the scientific 
factors linked with an increase in ASHD found 9 major factors. 

• Apo lipoprotein B/Apo lipoprotein A ratio ( Apo lipoproteins are carriers of LDL and 
HDL cholesterol …think of mail vans carrying letters from your house and to your house 
where the letters are LDL and HDL) 

• smoking 

• diabetes 

• hypertension 

• abdominal obesity 

• psychosocial factors 

• fruit/vegetable consumption 

• physical activity 

• alcohol consumption 
 
  



ApoB/ApoA ratio was the most significant association across the board. Just as in the 
Framingham Heart Study the most significant association with high future risk of CHD was the 
Total Cholesterol to High Density Lipoprotein Cholesterol ratio. The endothelium which lines 
your arteries is meant to be like teflon – everything slides along it. But in some people it acts like 
velco and everything sticks to it causing fatty streaks in little children and plaque formation in 
teenagers and plaque rupture eventually in adults.  What cause that sticky velcro endothelium are 
cellular materials from certain circulating blood lipids which derive from the diet. So let’s take a 
second to look at where these velcro bullets come from.   
 
When you eat triglycerides and cholesterol in your diet it is absorbed in the small intestine into 
enterocytes cells as Chylomicrons. These are secreted into the intestinal lymph where they  mix 
with High Density Lipoprotein (HDL) and are  circulated to the capillary beds of muscle and 
adipose tissue where they interact with lipoprotein lipase enzymes to release fatty acids which 
are  oxidized for energy or stored as triglycerides in fatty tissue. In mammals triglycerides 
provide the majority of the energy required for long distance exertion after muscle glycogen has 
been burnt off in the first two hours (‘the wall’ in a marathon). 
 
The endpoint particles are then transferred back to the liver which creates a new particle Very 
Low Density Lipoprotein (VLDL). A portion of the VLDL particle may be further metabolized 
to create a smaller, dense particle: Low Density Lipoprotein (LDL).  This should be cleared 
again by receptor activity in the liver but if VLDL is in excess or receptor activity is genetically 
diminished it will recirculate as LDL which is the primary cause of the damage to the artery 
endothelium; the velcro stickiness and the soft plaque which is more dangerous because it has a 
lipid core with the potential to rupture.  
 
So the concentration of LDL in the plasma is determined by the rate at which VLDL is converted 
to LDL (the LDL cholesterol production rate) and by the rate at which LDL is removed from the 
tissues. The major method of removal is through receptors in hepatic and extra hepatic tissue: a 
process which is saturable if excess LDL is present. In young healthy subjects eating diets that 
are minimal in cholesterol and triglycerides the LDL entry rate into the plasma equals the rate of 
removal of LDL. This mechanism is similar throughout mammalian species though at different 
rates of production and removal for different animals. Increased amounts of cholesterol in the 
diet will result in a loss of receptor activity and a modest increase in plasma LDL concentration. 
But increasing triglyceride in the diet markedly elevates LDL production rate while markedly 
reducing receptor activity creating a significant increase in plasma LDL. This is especially so 
with triglyceride for saturated fats and even more so from adulterated fats such as trans and cis 
fatty acids.   
 
One way of combating that rise in LDL from dietary sources is to reduce liver synthesis of 
cholesterol by blocking the enzyme involved in the first step of the process: 3- hydroxyl -3 
methylglutaryl Co Enzyme A reductase (HMG reductase). The chemicals which will block this 
enzyme are available naturally in certain plants: oyster mushrooms and red yeast rice but are 
more widely known as statins following the first named: mevastain in the early 1970s which was 
derived from the penicillium fungus.   
 



But the fact is that in virtually all mammalian species and in newborn humans and in human 
populations that live on diets containing little cholesterol and triglyceride the steady state LDL in 
the plasma is well below 2.5 mmls/l. So the groups that do not have CHD are mammals in the 
natural state, newborn humans and populations in parts of the world where saturated fatty foods 
are unknown.  All with LDLs of less than 2.5 mmls/l 
 
We have to conclude that homo sapiens sapiens was designed to eat very little cholesterol and 
less triglyceride in the diet. Our genetics from over 100 million generations of ancestors favour a 
diet of grains, fruits, vegetables, roots and nuts.  Very similar to the diets suggested by Nathaniel 
Pritikin and Dean Ornish. Dean Ornish has impressive petscan showing a significant increase in 
coronary blood flow, even in very occluded coronary arteries, using these diet alone. 
 
When you consider that our mammalian ancestry – all vegetarian - goes back 200 million years; 
and that our primate vegetarian ancestry goes back over 5 million or over 1 million generations 
back it is impossible to consider that our genes might mutate to accommodate present day diets 
in only the four or five generations that those diets have been around. Even going back to 
mitochondrial Eve 150,000 years or 10,000 generations ago available saturated fat as animal 
flesh was hard to eat with human teeth because it was raw.  Fire made things easier but that was 
only when agriculture appeared a mere 500 generations ago.  
 
So this brings up the question of how much is genetic and how much is environmental? Can I 
measure my LDL cholesterol production rate? How do I know if my combination of parentally 
bequeathed cells, enzymes, recepters and molecules allow me to eat fast food with its trans and 
cis saturated fat twice a day. Well you could have your LDL measured. And you could look back 
at your Family History. In one study 70% of Premature CHD events came from the 14% of the 
population that had positive FH. But looking at FH when you are 40 or 50 is too late. You have 
to look at your Risk Potential when you are a teenager. Everyone agrees that we should screen 
cigarette smokers for CHD risk. And that we should screen those with high cholesterol and blood 
pressure when they are 20, But how many 20 year olds know that! 
 
We are back at the beginning. What can we do to eradicate CHD? We do have a few answers. If 
we totally remove cigarette smoking in every country …we still will have CHD. Not so bad but 
still there. If we make every human adopt an equivalent activity to a 5 miles walk every day…we 
will still have CHD. Unless we create in the aisles of our supermarkets the same choices that our 
pre-agriculturist ancestors had to choose from we will not eradicate this disease. Today the Deli 
and the meat counter and the packaged goods sections of Foodmarts and the tables of our 
restaurants are far more dangerous places than the forests of your Cro-magnon forebears. 50 
years ago rural China did not have a single heart attack. Now it is increasingly common due to 
the adoption of western diets. Regrettably most humans dig their graves with their teeth.  
 
The answer to the eradication of CHD is the eradication of the foodstuffs that produce it. There is 
overwhelming evidence to show that CHD is rare in humans when LDL plasma concentration is 
less than 2.5 mmls/l. So the sooner in life that individuals know what their LDL production rate 
and plasma LDL levels are: the better. And the sooner they are made aware what foodstuffs will 
elevate their production rate of LDL: the better. Commercial manufacturers will make just as 
much profit by selling food that is free of triglycerides if that is what the public demands.  



 
The alternate is to lower the synthesis of cholesterol overproduction in the liver artificially by 
natural or chemical means in everyone with a LDL concentration greater than 2.5 mmls/L 
 
So my answer to the eradication of CHD is to involve families in Risk Assessment and 
Nutritional choices when their children are very young but old enough to understand. FIVE 
YEARS OLD!  That is the last mandatory vaccination visit to a Health Professionals office. 
Everyone is available. The whole family should be restratagised – as with The Niagara Schools 
Healthy Heart Programme - at Grade 5 and again at Grade 9 and again at Grade 12.    
 
Eventually enough people will demand the sort of nutrition that their genetics were designed to 
accommodate without developing arteriosclerosis. It really is no longer acceptable for Canada 
and other Western countries to collaborate in the slow progression of atherosclerotic disease in 
the arteries of millions of their citizens when the solution is patently obvious. It will take a long 
time to legislate triglyceride-friendly foods off the shelves and to ban adulterated sugars and fats 
and to feed domestic animals as they were fed 100 years ago. But the ‘vaccine’ is now available. 
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