Hormones, Diet, and your Metabolism
(or how you lose fat and gain lean tissue)

by Charles Armes – President of Phyto Technologies, Inc.

There is a lot of talk, research, and hype going on today in the category of weight loss. More than half of America is now over weight, and the public is being bombarded with choices, info and mis-information about weight gain/loss, diet, etc.

For the past year, our company has been researching this very topic, and I thought it appropriate to share some of our findings with you. In marketing, the slogan seems to be "tell the public what it wants to hear", but at Dr. Phyto, we cannot and will not do that if it's misleading. We believe in that old adage "honesty is the best policy."  For example, it is NOT true that with such and such a product, you can eat more, exercise less, and still lose weight. That tactic may produce sales, but it is a distasteful technique which alienates the public and hurts legitimate product developers.

I would like to share with you, some facts about how the body gains or loses fat. How three mechanisms can work together to make you fit and trim. And to dispel some myths and misconceptions promoted by today's tricky corporate marketing strategists.

Low Fat, Healthy Fat, Low Carb, What is the Truth?

Have you ever wondered why, even with all kinds of "low fat" and "no fat" foods being made and marketed, why obesity is still an epidemic in America? In fact, more than half the population is now overweight. Yes, its official.

Since carbohydrates (sugars and starches) and protein alike each provide 4 calories per gram, while fat provides 9 calories per gram, it would seem that eating low fat foods should be the answer, right?

Cannot we trust our "low fat foods" and all those food manufacturers trying to help us out (sorry, I'm being cynical)?  One problem, is that consumers need to read their labels.  If they did, they would notice that many of these "no fat" foods are loaded with sugar or carbohydrates.  Even so, however, what about the difference in calories illustrated above? Isn’t it better to have carbohydrates than fats? They are lower in calories!
Well, it doesn't work that way, to be straight forward.  I'll give you an example.  Mass produced farm animals are fattened up (as much as possible) in feedlots before slaughter.  To do this, they are feed corn, which contains less than 5% fat, but close to 90% carbohydrates.  They are not fed fat such as lard, vegetable oil, margarine, etc.  If that worked, believe me, that's what they would feed them.

Now, to be precise, most of the "low fat" foods being introduced, are cereals, pasta, cookies, snack bars, corn and potato chips, cakes, ice creams, and the list goes on.  These foods are all "high profit" foods and they contain virtually no vitamins or protein, but loads of sugars and starches which are carbohydrates. Actually, they usually refine out all the vitamins, and so the government makes them put some back in (like in bread for instance), but it's not the same as it was before refining. And of course, let's not forget those artificial flavors and color additives.

So, obesity is more related to carbohydrate intake than fat intake. This does not mean that a low fat diet is not prudent, however, much more important, is the type and quality of fat you consume.  More on this later.  For now, let's proceed under the premise that carbohydrates lead to fatty tissues in the body. 

Now consider this: even obese people have only 1-2 pounds of carbohydrate stored as glycogen in the muscles and liver. Glycogen is the bodies storage version of carbohydrates.  How then, are carbohydrates ending up as stored fats? The answer involves hormones.

I'm going to stop here so as to not give you too much at once. We will continue on, in the next issue, with Insulin and Glucagon. 

Note: your feedback is always appreciated, click here to let us know what you think.

With this first editorial on food chemistry, I will start to show you how you can have tasty, yet nutritious, lean tissue promoting meals. 
Our food is composed of three sources of energy and building blocks: Proteins, Carbohydrates, and fats. Proteins come from meat, legumes (beans), grains, nuts, and milk products. Proteins are the primary building blocks of life, because they are made of amino acids chained together, which the body then un-chains them into single amino acids, and then recombines them back into whatever protein it wants (native proteins). Amino Acids can also can be used as a source of energy (fuel). As proteins, they are assembled into many useful molecules, such as collagen, enzymes, immune system factors, etc., etc.. 

Carbohydrates are found in two types, starches (or celluloses) and sugars. Starches are just sugars hooked together. When unhooked, they can be burned as fuel. As compact sources of energy, carbohydrates have the potential to make us fat if the rate of usage is lower than the amount consumed. Obviously, if you don't burn off all the energy, it must go somewhere, and that place is to storage (fat). But, there is another factor to consider in the "storage" part of the equation, and it is called the "Glycemic Index" (GI), which is a simple measure of how fast a particular carbohydrate raises blood sugar. Remember I said that carbohydrates are broken down into sugars. Well these sugars end up as glucose in the blood stream. This "blood sugar" causes the body to secrete the hormone insulin, which causes muscle cells to take up the sugar and burn it or store it as glycogen, a type of muscle starch. But the body can only store a small amount of sugar as glycogen, and when the amount of blood sugar is more than can be stored as glycogen, the rest is converted to fat and stored. Yes, insulin is a signal to the body's fat cells, to store excess blood sugar as fat. So there you have it, the faster the blood sugar goes up, the higher the insulin signal to store the resulting glucose as fat.

So what makes a carbohydrate a "high glycemic" one. Simply put, the Glycemic Index is a classification of foods based on their blood glucose-raising potential. Glucose (also called Dextrose) is given an index of 1, since it is already glucose. The methods for calculating other carbohydrate GI's, however, are being debated, yet the theory of limiting high GI foods is sound. While the individual food GI numbers are debated, it is generally agreed by all, that foods such as ready-to-eat breakfast cereals, white potatoes, refined flower, and polished rice, and of course, sugar such as sucrose, will convert quickly to glucose and raise blood sugar quickly. This causes spikes in insulin, and a large signal to store the energy as fat.

On another front, however, Fructose (corn syrup) has replaced much of sucrose in foods and is promoted as healthy (sounds like fruit doesn't it) because it isn't converted into glucose, but rather, it is removed by the liver. What they aren't telling, is that much of the fructose is converted by the liver directly to fatty acids. Woops! The average American now consumes 157 Lbs. of sugar per year, and the majority of it is fructose. No wonder America is getting fatter and fatter. And if it's not fructose being peddled on us, it's insulin spiking sugar. Sugar in everything. Read the label on Slim-Fast. The first ingredient after water, is guess what? Sugar. What!!! It's Slim-Fast for crying-out-loud, that's supposed to help us lose weight. Tastes sweet, and they are betting you won't read the ingredients. What a farce is being perpetrated on us! It's selling like hot cakes because they have millions of carb addicts as customers. Do you think they care?

I know I haven't even touched on fats, and you are probably wanting to know more about which carbohydrates are high glycemic ones and what you "can" eat. I am going to have to take this one step at a time, but for now, I'll leave you one good meal idea.
Eastern Wrap Recipe
Ingredients:

· Multi-grain sprouted tortillas (I know, you cannot find them in a grocery store. The closest you will perhaps find there, is whole wheat tortillas. It's better than regular refined flower tortillas, but wheat, even whole, is fairly high on the GI scale). 

· Hummus (a spread made of chick peas and usually sesame tahini, and other flavoring foods. I like Sundried Tomato & Basil. Look for it without preservatives.) 

· Tabouli (an eastern salad make with parsley, bulgur wheat, tomato, and other foods. This is usually available in grocery stores, but probably has preservatives in it and isn't organic.) 

· Baked Tofu (a complete protein source made of soybeans and flavored with soy sauce and other flavors. Very versatile. In health food stores, is available already baked and flavored. Sometimes organic Tofu is available in grocery stores, which you can then marinate with spices like garlic, onion, and whatever theme you want, like oriental or Mexican.) As an alternate, you can substitute cooked organic chicken breast (organic to avoid the hormones and antibiotics in commercial meat.) 

· Avocado (preferably organic if you can find it.) 

Directions:

1. Spread Hummus with back of a spoon onto tortilla and then nuke for 30 seconds, or put into hot skillet for about the same. 

2. Spoon the rest of the ingredients in a line across the tortilla. 

3. Roll the thing up and eat. The Hummus will also act like a glue to hold it together, sometimes. 

Tastes great, low glycemic, and is very good for you. Don't worry about the oil in the avocado or the olive oil in the tabouli.  Good oils don't make you fat (unless of course, you eat a ton of them.)

That's all till next time.  Remember, your health is your most important asset, and without it, you become a dependant.

Respectfully,
Charles Armes - President

Hormones, Diet, and your Metabolism (or how you lose fat and gain lean tissue)

In the last issue, we discussed Low Fat, Healthy Fat, and Low Carb, What is the Truth?

We now continue with Insulin and Glucagon

Most people know of Insulin, as the hormone that controls blood sugar.  This is correct. When the body digests carbohydrates (starches) you get sugars, and the liver turns them into glucose or blood sugar. In response to this rise in the level of circulating Glucose, the pancreas releases or secretes Insulin, which signals the liver to slow down its production of glucose, and for muscle and adipose tissue (fat cells) to absorb glucose and store it. Some of this glucose is stored as glycogen, but most is stored as fat.

The process proceeds this way:

1. If Carbohydrate Intake goes up, then 

2. Blood sugar goes up, and 

3. Insulin goes up, and 

4. Fat storage goes up. 

Also, insulin inhibits lipolysis, which is the breakdown of stored body fat for use as fuel. You see, fat must first be broken down into fatty acids for use as fuel. Insulin, on the other hand, stimulates the formation of fats (lipogenesis) from both sugars and starches, which are both forms of carbohydrate.  Additionally, insulin decreases the concentration of carnitine in your liver. L-Carnitine, is a very special and indispensable molecule which shuttles fatty acids into the mitochondria of every cell in your body. Mitochondria are the power houses of your cells, and their primary fuel source is fatty acids which they convert into energy in the form of Adenosine Tri-Phosphate, better known as ATP. Your liver requires a great deal of energy to function, and excess insulin, which depletes the ATP, is effectively toxic to the liver.

So to recap this mouthful of information:

Insulin:

a) slows production of glucose (blood sugar), and causes muscle and fat cells to take up or absorb sugar (and fat as well) from the blood and store it away as body fat.  This happens primarily in the middle of the body, within the abdomen and around the vital organs and on the thighs of women.

b) slows the breakdown of fat for use as a source of fuel. In other words, it slows down lipolysis).  Note that, your body constantly requires energy to operate, even while asleep.  Fuel or energy is not just a requirement during exercise, but a requirement for virtually every process within every cell in your body.

c) Decreases the level of Carnitine in the mitochondria, which then slows the production of energy (ATP) from fatty acids. Note also that, overweight people tend to have higher levels of insulin in their blood. This hyperinsulinemia (high blood insulin) promotes the creation of fat (lipogenesis). In other words, obese people tend to store their energy intake, as fat.  And of course, this is exactly what overweight people have been saying all along; that they seem to just make fat, and dieting doesn't work. 

Overweight people want to explain this, so it has become popular to blame genetics, but this can only go so far.  Basic math will tell you that your intake of calories has to balance those that are used as energy or stored as reserve.  The difference comes in the type of energy sources you consume, and how your body reacts. That is, what hormones are being produced in response to those calories.

Insulin is the primary hormone the body uses to lower high blood sugar. Normally, in a non-diabetic human, blood sugar is tightly controlled, and the amount of glucose circulating in their blood, will be less than 5 grams at any one time (that’s less than one fifth of an ounce).

Eating a sugary food or a refined carbohydrate (say white bread) will raise blood sugar and blood insulin within minutes.  Starches (which are just sugar molecules joined together) take only a little longer while the digestive system breaks them apart.  What are some examples of these starches, which are effectively the same as refined sugar?  Well, a partial list would be: your white flour, corn meal, pasta, bread, pizza (the dough), cake, corn chips, tortillas, crackers, cookies, bagels, etc, etc., plus a slew of "healthful sounding" foods.  For example, almost every bread in a mass market grocery, even if labeled whole wheat, is primarily refined flower with a little whole wheat added in for the label to make it sound wholesome. Quite frankly, it's a disgrace how manufacturers are masking their processed carbohydrates with names like "natural", "whole wheat", "Nutra-this", "Nutra-that", etc.  Put the words "Natural" together with some slick packaging and advertising, fill the inside with Carbo's, and you can sell almost any refined (and cheep) carbohydrate for a hefty profit.  Big Corporate manufacturer's are not in the business of selling "wholesome" foods.  They don't fit into a box very well and they have to be prepared fresh.

Glucagon:

The other hormone we mentioned is glucagon, which is the partner hormone to insulin.  Like insulin, glucagon is also secreted by the pancreas, and it is also regulated, to an extent, by the level of circulating glucose and insulin, but in addition, its release is controlled primarily by the the level of circulating amino acids. Amino acids are the building blocks of protein, and are present in the blood stream upon the digestion of protein). Now, as I mentioned, glucagon is regulated in part by glucose and insulin in the blood, and to be specific, insulin and glucose inhibits glucagons secretion, whereas the presence of amino acids, stimulate glucagon's secretion.

So just what does Glucagon do?  The answer is, just about the opposite of insulin. Just as insulin lowers blood sugar, glucagon raises it. And, just as insulin causes the storage of fat, Glucagon causes its breakdown and release of fat. Did you catch that? Glucagon causes the release and utilization of fat. This applies to stored body fat, dietary fat (oils), or fat made in the liver and fat cells from those carbohydrates I have been going on about.  And, just as insulin levels are strongly related to the amount of dietary carbohydrates, glucagon levels are strongly related to the amount of dietary protein. Remember here too, that protein is made of amino acids.

So these two hormones have opposing actions, and reside in a kind of reciprocal balancing act, however, when equivalent stimulus for their secretion is present, the action of insulin will predominant. In other words, if you consume both refined carbohydrates and protein in the same meal, your hormonal response will be primarily controlled by insulin.  So, we have these two hormones controlling the amount of glucose in the blood, with insulin's action being predominant, and as I have mentioned, insulin inhibits lipolysis or the break down of fats and Glucagon releases fats to be used as energy.

I'm going to stop here so as to not give you too much at once. We will continue on, in the next issue, with Fat Breakdown and Utilization plus the Glycemic Index. 

Note: your feedback is always appreciated, click here to let us know what you think.
Last week, I talked about carbohydrates and introduced the Glycemic Index. This week, I want to continue on this subject, and in particular, give you a recipe for what I'm eating right now.  
Like the Atkins diet, we recommend a low carb, high protein diet, but otherwise, we differ, emphasizing nutrition foremost, because if you don't get it, your body will go on a search for it. 
If you don't get the nutrition you body demands, it will inspire you to eat until you get it (I'm putting it mildly. Your body will develop cravings and hunger which you cannot deny in order to get what it needs). But what will happen if you eat some more food, but yet, it still doesn't contain the necessary nutrients either.  Well, guess what, you eat more, you get bigger, and eat more, and get bigger, etc.
And of course, we don't suggest starving yourself either. That just signals your body to store everything that you do eat, because you are obviously living in lean times the body recons, and takes the prudent action of put up some reserves (fat that is) for later. 
So what's to do? The answer is common sense. Eat highly nutritious food with a low glycemic load, watch your total calories, and exercise enough to burn off the calories you do eat. The nutrition prevents your body from producing any extra "eat" signals, and the exercise burns calories, plus a million other wonderful effects. Exercise helps moderate your hunger as well.  Now I say that with reserve, because if you are an athlete, you know all too well that your body can put out quite a voracious "eat" signal.  However, it is all in proportion to the amount of wattage your workout consumes.
So should you eat carbohydrates, and how much, and which ones. Well, this question is perhaps most usefully answered by example. That's why I am going to continually give you food ideas and talk about your daily choices with each newsletter. 

Are we allowed carbohydrates that taste sweet? Well,... yes and no. Yes if they are low glycemic, and no if they are not. Of course you can always make an exception once and a while. Dates are high glycemic and carry a high glycemic load (really high). But if you are very hungry, it would be better to eat one or two (no more) than nothing at all. But keep the exceptions to a minimum. Likewise, if you are in an extended endurance sport, and you need a little help half way through, a couple dates, a few raisins, or better yet, a banana can be ok because your rate of glucose utilization is way up at that time.

Now for today's recipe. I'm going to give you something nutritious and low glycemic. I think of it like a desert but it shouldn't be eaten after a meal. Actually, this is a meal. Never eat more than this amount of food at any one time (a bowl in this case) because otherwise, you will stretch out your stomach, and then it will take more food the next time to fill it and make you feel full.

Oatmeal with Fruit and Yogurt.
Yes, I know not everybody likes yogurt. One of the biggest obstacles people face in their quest to lose weight, is learning to change their eating habits. To change your body, you absolutely must change what you eat. Unlike as portrayed on TV, it is cool to eat healthy food. They want you to think it is un-cool, so you will buy their %*$# junk food.  Sorry, but non-fat, unsweetened organic yogurt is good for you, and you can develop a taste for it if you want to lose weight. On the other hand, there are plenty of other things to eat, so you don't have to eat yogurt if you don't want to. Yes it's a little sour, but the fruit included, is sweet and makes it all ok. There is actually a village in Russia, where they live up to 126 years old (the whole town is long lived) and their primary food source is raw, unpasteurized unsweetened yogurt.

Ingredients:

· Rolled Oatmeal - 1/3 cup. (not instant or any thing fancy, just plain whole old-fashioned rolled oats.) 

· Whole Flax Seed - 1 tablespoon (preferably organic and definitely not cracked or ground or meal, etc.. Flax seed goes rancid rather quickly if the protective shell is opened.) 

· Fruit (up to 2/3rds cup Fresh, or Frozen, and preferably organic. If canned fruit or fruit cocktail, strain off the natural juice or syrup. Do not buy it if it is packed in Reduced-Sugar Syrup. Fresh or Frozen is better than canned because it hasn't been heated).  Choose from the following low glycemic list: 

· Grapes (not raisins) 

· Blueberries 

· Blackberries 

· Raspberries 

· mangos 

· oranges 

· peaches 

· pears 

· pineapples 

· plums 

· strawberries 

· apricots 

· apples 

· cherries 

· kiwi 

· 1/2 banana - no more 

· Yogurt (Plain, Non-Fat, Non-Sweetened, Organic if you can find it. Careful here, vanilla yogurt sounds innocuous, but usually is loaded with sugar. You have to get plain.) 

· One teaspoon of honey only if you absolutely must. 

Directions:

1. Put Oatmeal and Flax Seed in bowl. 

2. Cover with water to 1/4 inch. (include any yogurt whey that has risen to the top of its container.) 

3. Nuke for 1 minute (or 1-1/2 minutes if you will be adding fresh fruit) Be careful that it doesn't boil over. Every microwave is different.. 

4. Add frozen fruit (my preference since it is fast and keeps fresh). Stir it around. 

5. Nuke for another minute to thaw the fruit, and then stir. 

6. Top with nice cold yogurt. 

7. Oh yea, for those of you that are used to the 157 Lbs. average sugar intake of the western diet, you may add one teaspoon of honey. However, if you stop eating sugar foods, you will notice the natural sweetness of fruit tastes plenty sweet and actually, much better. 

Well, that about wraps it up for now. Next week, I will start providing lists of foods and their GI (glycemic index) and GL's (glycemic loads).

Remember, your health is your most important asset, and without it, you become a dependent.

Respectfully, Charles Armes - President
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Fat Breakdown and Utilization:

The good news is that, fat can be broken down and utilized. So, let's explore this process of lipolysis or "fat-breakdown" and its opposite, lipogenesis or "fat-creation". Insulin and glucagon have opposing effects on fat in the body, and that includes stored fat, dietary fat, or fat made in the liver or in the fat cells (adipose tissue).  Most hormones work by plugging into receptors on the surface of your cells, and cause a secondary messenger to be created inside the cell, which will then convey the signal to the appropriate mechanism inside.  Often these secondary messengers are enzymes which are a type of protein. Now, in the case of insulin and glucagon, the former, (insulin) stimulates adipose tissue (fat cells) to release the enzyme called Lipoprotein Lipase (LPL) which transports fatty acids into the fat cell and keeps them there.  This enzyme is highly sensitive to variations in the metabolic state, being rapidly increased by a high level of plasma glucose. On the other hand, LPL's activity is decreased when plasma insulin is low, as in diabetes, or a calorie restricted diet, and most importantly in our case, on a low carbohydrate diet.  On the other hand, there is another enzyme, Hormone-Sensitive Lipase (HSL) which does just the opposite, by releasing fatty acids from adipose tissue into the blood so that they can be transported to other cells, and burned as fuel. In fact, fat is the preferred fuel of our mitochondria, the tiny furnaces, so to speak, of every cell in you body. HSL's activity is increased when plasma glucagon is high and insulin is low.

So, by our selection of foods we eat, we can alter the ratio of insulin to glucagon, cause fat to flow away from our cells, and instead of letting our body control us, we can control it by putting in into a glucagon-dominant mode (instead of a insulin-dominant mode), and shuttle our calories of fatty acids into our little furnaces to supply energy to operate our cells instead of being shuttled into storage. We take back our control by consuming a low glycemic index diet, which means that the foods you eat, are low in carbohydrate, and the carbs that they do contain, are complex, meaning they are digested and released slowly. In other words, a low glycemic index is one where sugars are released slowly and their quantity is lower in relation to the amount of protein being consumed.

Glycemic Index, gauge of insulin requirement:

As we saw, starches are just sugar molecules chained together, and both sugars and starches are ultimately utilized as glucose. Sucrose, commonly called sugar, is a disaccharide composed of one molecule of glucose and one molecule of fructose. Generally speaking, starches (especially vegetable starches which are more complex) cause a lower insulin response (lower glycemic index) than sugar, while refined sugar, such as sucrose, causes a larger insulin response. Fructose by itself, is even more readily converted into fat than glucose. Fructose besides causing a spike in insulin, has been shown to produce large decreases in the ATP content of the liver. Remember that ATP is the energy currency of every cell. The liver, being a major metabolic organ of the body, uses 12% of the total ATP energy supply to do hundreds of tasks. Therefore, refined sugars, which reduce ATP in the liver, and therefore depress metabolism. This makes refined sugars essentially poisonous to the liver. Fructose has been very effectively promoted as a sweetener, especially in fruit drinks for children. Perhaps because the word fructose sounds like the word "fruit", plus the material is inexpensive. On the other hand, natural unrefined carbohydrates such as found in vegetables, take time to digest, and therefore provide a smaller amount of serum glucose at any one time. Complex carbohydrates are said to have a "low" glycemic index, and refined sugars have a high glycemic index. Low glycemic index foods give the body time to utilize the sugar instead of having to store it, and of course, require a much lower amount of insulin.  Refined carbohydrates and sugars are found everywhere in the western media and market, and are vigorously promoted to look and sound good. Through awareness, you can begin to make better choices. For instance, real fruit juice drinks are promoted to be healthy. However, the amount of sugar in a glass of apple juice, is a strong signal to deposit fat. A better choice would be to drink some water, or eat an apple. Don't effectively drink 10 apples at once. The sugar load will make you more thirsty, distort your body's pH, and cause your cells to deposit fat. If you must drink fruit juice, dilute it with water. It will be more refreshing, and guess what ... it won't make you fat.

Therefore, to summarize the facts so far, the chief stimulant for insulin release is carbohydrates, and the chief stimulant for glucagon release is protein. Insulin promotes Lipoprotein Lipase and the storage of energy as fat, whereas, glucagon promotes Hormone sensitive Lipase and the subsequent breakdown of fat for use as fuel. A low insulin / high glucagon ratio in your blood stream, causes dietary calories to be used as energy, and for stored fat to flow away from the fat cells and toward utilization. Statistics on the average American diet, which is high in refined carbohydrate and low in protein, illustrates this point and is a major reason why obesity is so commonplace. To complement this method of producing energy utilization instead of fat, you should exercise. The body, does use energy when resting, and even while asleep, but there is nothing which can replace exercise. The many many benefits of exercise, however, will be presented in another series.

I'm going to stop here so as to not give you too much at once. We will continue on, in the next issue, with A Look at Energy Production and Cellular Live, plus, Syndrome X. 

Part-4: In the last issue, we discussed Fat Breakdown and Utilization, plus the Glycemic Index.

We now continue with A Look at Energy Production and Cellular Life, plus, Syndrome X.

A look at Energy Production and Cellular Life

People may think of energy production, as how much zip you have in your day, or how fast you can run.  Well, that's one facet of energy production, but did you know that every cell in your body needs a constant supply of energy to keep from growing old, and at minimal, to stay alive? Even more important, your cells need energy to grow and divide and replace the old tissue.  You can only get new cells from healthy dividing cells, and every cell in your body wears out. Some within hours as in the lumen of your small intestines, and others over many many years, as in your brain.  The point is, that without energy, your cells die, and in fact the rate of cell turnover (ratio of new cells to old cells) is a big factor in your aging process.  Without a healthy metabolism, your tissues slow down due to lack of energy, and get “older” and you age. On the reverse, with a vibrant metabolism, you have plenty of energy with which to build new healthy cells, and your tissues get collectively younger. Not coincidentally, you can also run faster and jump higher, too.

Although a high metabolism may sound like the "fountain-of-youth", there are other factors as you might imagine, in the ageing equation. One of them is free radicals and oxidation. With all the energy production and growth of a robust metabolism, come consequences such as the production of free radicals and Reactive Oxygen Species (ROS). Yes, free radicals come from the outside the body too, but your body also produces them.  If you have a robust metabolism, you naturally have more waste products and pollutants to clean up.  The good news is, that they can be cleaned up.  Anti-oxidants and waste disposal, is however, we will save for later.  So for the moment, just consider them a variable in the aging equation.

There are five major factors involved in aging (not counting genetic factors), they are namely, 1) Excess insulin, 2) Excess blood glucose, 3) Excess cortisol, 4) lack of nutritional factors, and 5) Excess free radicals and ROS. 

Lets examine excess insulin and blood glucose by introducing Syndrome X, and see how it leads to the third cause of aging, excess cortisol.

Syndrome X

"Syndrome X" is a new condition common among sedentary Western society, which manifests itself with the problems of: hypertension, insulin resistance, hyperinsulinemia, hypertriglyceridemia, glucose intolerance, obesity, high LDL cholesterol, and heart disease. The common factor and indicator for all who have “Syndrome X”, is hyperinsulinemia (chronic high plasma insulin) and insulin resistance (low cellular response to store glucose). As the Western diet bathes the cells in a continual bath of glucose and insulin, they become less able to respond and store the glucose, and in an attempt to force the storage of the circulating glucose, the body produces even more insulin to get the cells to respond. To this ever louder signal of insulin, the cells become even more deaf. The chronic snacking on high energy foods keep circulating insulin high, and therefore, the cells must become insulin resistant.

This high level of insulin also causes sodium retention, which then causes water retention, which causes hypertension or high blood pressure. Also, the hyperinsulinemia causes the liver to convert sugars and dietary fats into triglycerides - the form of fat that circulates in your blood stream and that gets stored in your adipose tissue or fat cells. So now you get hypertriglyceridemia, which is what those high triglycerides the doctor was talking to you about refer. Also, the walls of your arteries are sensitive to insulin and react by creating more smooth muscle cells so that they can restrict your blood flow in the "fight-or-flight" response. You see, your arteries and veins are not just pipes, but reactive muscular conduits of your blood, and they can react to constrict blood flow to some areas, and dilate for others, increasing blood flow to the heart and skeletal muscles, and shutting down blood to the rest. This collectively causes a raise blood pressure. The problem is, within our society, this response isn't needed in the office, and since it cannot be dissipated without a good run or some exercise, you end up with distorted blood chemistry and one of the foundations of atherosclerotic plaque formation. So now you have got more problems, which could be described as symptoms of aging. They will definitely make you age! So there is item 1, Excess insulin, and this insulin resistance, means that your cells are resisting insulin’s message to absorb glucose. This results in more blood sugar than you need, which is item number 2, high blood glucose. 

Why is high blood sugar a factor in aging? If the above list wasn't enough, then understand this: when insulin levels are chronically high, the cells must become insulin resistant. This happens in part to protect the brain, which uses glucose for fuel too, however, unlike muscle and other tissues, the brain doesn't require insulin for it’s ability to absorb the glucose. Under normal insulin conditions, the brain has a competitive edge over other tissues for the absorption of glucose since it doesn’t require insulin's signal. However, under high insulin conditions, the signal signal for cells to “take up” glucose is loud, and the tissues, if they responded equally, would take up too much glucose and leave the brain starving for fuel. Therefore, the muscle and organ tissue cells become resistant to insulin’s signal, and limit the amount of glucose they soak up. Never-the-less, you end up with glucose dropping anyway as the supply eventually runs out. This is then called, the "sugar blues". Your body needs to keep the brain operating. Insulin levels are still too high to allow for adequate blood sugar, and glucagon is suppressed by the insulin, so it cannot raise blood sugar either. What happens now, is the body reacts with a secondary, or emergency mechanism to regulate blood sugar by releasing the hormone cortisol.

I'm going to stop here so as to not give you too much at once. We will continue on, in the next issue, with Cortisol. 
Part-5: In the last issue, we discussed A Look at Energy Production and Cellular Life, plus, Syndrome X.

We now continue with A Look at Cortisol

Cortisol:

As we saw earlier, glucagon would normally raises blood sugar and supply the brain with glucose when needed. However, glucagon production by the pancreas is suppressed by high insulin levels. So now, to regulate the supply of glucose adequately, the body releases Cortisol into the blood stream. Cortisol, however, causes glucose to be produced rather than being releasing it from the tissues. Cortisol is number 3 on our list of ageing factors, and one of its unfortunate side effects in this case is, it makes you hungry. Now if you consume more refined carbohydrates, your situation will get even worse. This is called carbo-cravings.

So, we are at the point where cortisol has been called into play to generate glucose and normalize your blood sugar. Just how does it generate this glucose? The answer is found in the liver which makes glucose in response to cortisol stimulation, by breaking down the proteins from your skin, muscle and organ tissue. Now, to your miss-fortune, your lean muscle tissue is being sacrificed or cannibalized and lost, and over time, you are left with a body more  like a plump sausage instead of the "hard body" that feels so nice to wear and look at. The point is, this cause and effect keeps getting worse and worse, and the ramifications become wide spread. Symptoms of excessive cortisol include suppression of the immune system, damage to neurons, and many more.

Let's explore the major effects of excess cortisol. a) Cortisol causes over production of glucose and inhibition of the peripheral utilization of glucose, plus glucosuria or glucose in the urine, b) Cortisol promotes the breakdown of proteins for use as fuel, and inhibits protein synthesis. This leads to muscle wasting, and muscular activities may become difficult as a result, c) Excess cortisol stimulates insulin secretion which promotes glycogen accumulation in the muscle and liver. Glycogen is a starch and another storage form of glucose), d) Cortisol causes the abnormal deposition of fat in lumps, e) Cortisol augments the coagulability of blood and therefore aggravates cardiovascular disease, f) Cortisol exerts an anti-inflammatory effect in part by blocking the release and action of histamine. This is often the reason that cortisol is used as a medical treatment since Western society has so many chronic inflammatory diseases, g) Cortisol reduces immune system lymphoid tissue and leukocyte count, which are a type of white blood cell, h) Cortisol causes a host of digestive and eliminative disorders, i) Additionally, cortisol does penetrate the blood-brain barrier and effects behavior, mood, and neural activity, and is able to modify the permeability of the barrier to other substances. Both deficiency and excess may cause mood swings including depression, loss of sleep and reduced rapid-eye-movement (REM) sleep, j) and last, chronic excess of Cortisol leads to osteoporosis.

Cortisol is also secreted in quantity to raise blood sugar in those who frequently skip meals, or are fasting, or diet by inadequate intake of nutrition, or are under severe stress.

The good news is, you don't have to accept these health problems as normal or inevitable. There is a tremendous amount you can do about them, and diet and exercise are two major factors. I will begin to discuss more options as this lecture continues. 

I'm going to stop here so as to not give you too much at once. We will continue on, in the next issue, with hormone balance, prostaglandins, and cAMP, the messenger inside your cells that makes you lean and healthy. 
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