Syndrome-x:

What is Insulin? 
Insulin is a hormone secreted by the pancreas.  It helps the body utilize blood glucose (blood sugar) by binding with receptors on cells like a key would fit into a lock.  Once the key insulin- has unlocked the door, the glucose can pass from the blood into the cell.  Inside the cell, glucose is either used for energy or stored for future use in the form of glycogen in liver or muscle cells. 

What is insulin resistance? 
Insulin resistance occurs when the normal amount of insulin secreted by the pancreas is not able to unlock the door to cells.  To maintain a normal blood glucose, the pancreas secretes additional insulin.  In some cases (about 1/3 of the people with insulin resistance), when the body cells resist or do not respond to even high levels of insulin, glucose builds up in the blood resulting in high blood glucose or type 2 diabetes.  Even people with diabetes who take oral medication or require insulin injections to control their blood glucose levels can have higher than normal blood insulin levels due to insulin resistance. 

Why is insulin resistance in the news? 
More and more people in the U.S. are becoming obese, physically inactive, or both.  Obesity and physical inactivity aggravate insulin resistance.  Also, people who are insulin resistant typically have an imbalance in their blood lipids (blood fat).  They have an increased level of triglycerides (blood fat) and a decreased level of HDL (good) cholesterol.  Imbalances in triglycerides and HDL cholesterol increase the risk for heart disease.  These findings have heightened awareness of insulin resistance and its impact on health. 

What is Syndrome X? 
Another term heard in the news is Syndrome X.  Syndrome X is a cluster of risk factors for heart disease associated with insulin resistance.  These risk factors include: hypertriglyceridemia (high blood lipid), low HDL-cholesterol, hyperinsulinemia (high blood insulin), often hyperglycemia (high blood glucose), and hypertension (high blood pressure). 

Who has insulin resistance? 
Almost all individuals with type 2 diabetes mellitus (diabetes) and many with hypertension, cardiovascular disease, and obesity are insulin resistant.  These diseases and conditions are predominantly found in countries with an improved economic status such as the U.S.  And in the U.S., these diseases and conditions are among the leading contributors to morbidity and mortality.  Also, about 20-25% of the healthy population may be insulin resistant. 

Syndrome X:

What are the symptoms of insulin resistance? 
There are no outward physical signs of insulin resistance.  A glucose tolerance test, during which insulin and blood glucose are measured, can help determine if someone is insulin resistant.  Many people who are insulin resistant produce large enough quantities of insulin to maintain near normal blood glucose levels. 

What causes insulin resistance? 
No one knows for sure.  Some scientists think a defect in specific genes may cause insulin resistance and type 2 diabetes.  Researchers continue to investigate the cause.  What we do know is that insulin resistance is aggravated by obesity and physical inactivity both of which are increasing in the U.S. 

Syndrome X 
by Melissa Diane Smith 
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Our high-carb American diet can lead to this prediabetic condition at any age 

An estimated two-thirds of all Americans have syndrome X. This mysterious-sounding term refers to a cluster of conditions many Americans are familiar with: abdominal obesity (a "spare tire" around the middle); high blood pressure, high blood triglycerides and high blood cholesterol levels. These heart disease risk factors tend to occur together, thus the term "syndrome." However, if you have even just one of the conditions combined with insulin resistance — a prediabetic condition that can cause any of the others — you have Syndrome X.

Syndrome X develops over time, primarily from a diet high in refined carbohydrates such as sweets, breads and flour- and sugar-based snack foods. These foods trigger a rapid increase in blood sugar levels, and the body responds by raising levels of insulin, the hormone that moves blood sugar into cells. The more carbohydrates consumed, the more the body pumps out insulin to deal with all the extra blood sugar. Eventually, insulin resistance develops — the body becomes overwhelmed by the volume of insulin and becomes sluggish in response to it. High insulin promotes fat storage, raises blood pressure and worsens blood fat profiles.
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The most serious condition resulting from insulin resistance is Type II diabetes. The condition, therefore, can be considered "prediabetes." Not only does Syndrome X set the stage for Type II diabetes and heart disease, it may also increase the risk of Alzheimer's disease and some types of cancer. In addition, Syndrome X generates high levels of cell-damaging free radicals and causes premature aging.

This health issue has become a public problem: 55 percent of Americans are overweight, 50 million have elevated cholesterol levels and 50 million have high blood pressure. Middle-aged baby boomers are the most likely candidates for this prediabetic condition. But it can affect teenagers and children too. Consider that 25 percent of children and adolescents are now obese, and more and more of them are being diagnosed with Type II diabetes, a condition deemedadult-onset.

The early warning signs indicating a fast track to developing Syndrome X include extra weight around the waist; frequent cravings for sweets, breads and other carbohydrates; and tiredness or sleepiness after meals.

Anti-X diet
However, there is good news about Syndrome X. The condition is a nutritional disease that develops primarily from eating the wrong foods. That means it can be prevented and reversed with a change in diet and a good supplements regimen.

The anti-X diet combats insulin resistance and Syndrome X on all nutritional fronts. In the area of carbohydrates, Rule No. 1 is to avoid the main dietary culprit behind the condition: refined carbohydrates. This includes some of the most common foods in the American diet: bread, pasta, bagels and sweets of all sorts--basically all foods made with sugar, other concentrated sweeteners, white flour and white rice. Although it may seem strange to avoid foods that are so entrenched in the American culture, eating a lot of these foods is exactly what has caused Syndrome X to be such a common health problem. Consider, as well, that women who eat large amounts of refined carbohydrates have double the risk of developing Type II diabetes as those who eat less refined foods (Journal of the American Medical Association, 1997, vol. 277).

Refined carbohydrates are the worst foods for blood sugar control, but too many natural carbohydrate-dense foods — such as whole grains, corn and potatoes — also quickly raise blood sugar to high levels. Include these foods in small amounts in a balanced diet if you're just trying to prevent the condition. However, if you already have Syndrome X, you should avoid these and other carbohydrate-dense foods, such as fruits and legumes, until your weight, blood pressure and blood fats normalize.

Instead of ingesting refined carbohydrates or carbohydrate-dense foods, try nonstarchy vegetables, such as salad greens, spinach, broccoli, green beans and asparagus. Nonstarchy vegetables protect against Syndrome X because they cause minimal rises in blood sugar and insulin levels and are rich in nutrients and fiber.

The types of fats you eat also make a big difference. Be sure to avoid trans-fats, found in fried foods, most margarines and foods that contain partially hydrogenated oils. Make an oil change: Get rid of all vegetable oils in your house, and make the switch to heart-healthy oils made from olives, flaxseeds, hemp seeds, grapeseeds and walnuts. Also, eat cold-water fish several times a week. Research shows that eating a diet that emphasizes monounsaturated fats, such as olive oil, and omega-3 fats, like those found in cold-water fish, are very effective measures against Syndrome X. After one year, people eating a diet relatively high in these healthy fats became more sensitive to insulin and less insulin resistant; had reductions in blood pressure, fasting glucose and triglycerides; and had increases in HDL (good) cholesterol (Diabetologia, 1996, vol. 39, supp. 1). If you don't like fish, you can increase your omega-3 intake by taking omega-3 supplements or eating omega-3-enriched eggs, dark green vegetables, flaxseeds and flaxseed oil.

Protein is important because it stimulates the production of glucagon, a hormone that opposes insulin and allows the body to burn stored body fat. Eating small amounts of protein throughout the day helps prevent the urge to overeat carbohydrates. Good sources include fish, eggs, poultry and game meats. Many people have been led to believe that protein-rich diets promote heart disease — a primary consequence of Syndrome X — because of the saturated fats in meats. However, recent research strongly contradicts this belief. A 14-year study of more than 80,000 women by researchers at Harvard Medical School discovered that women with the highest protein intakes were 26 percent less likely to develop heart disease than those who ate the least protein (American Journal of Clinical Nutrition, 1999, vol. 70).

Vegetarian sources of protein, such as beans, aren't good protein choices for those with Syndrome X because they raise blood sugar and insulin levels significantly higher than meat (American Journal of Clinical Nutrition, 1997, vol. 66). If you prefer, you can follow a vegetarian version of the anti-X diet by emphasizing eggs, high-protein dairy foods such as cottage cheese, and tofu. Be sure to supplement with anti-X nutrients you might miss in a vegetarian diet, such as zinc and omega-3 fatty acids.

Anti-X supplements
Antioxidants such as alpha-lipoic acid, natural vitamin E and vitamin C are nutrients that scavenge cell-damaging free radicals, which are more prevalent in individuals with Syndrome X. They also help normalize blood sugar and insulin function or improve insulin sensitivity (Diabetes und Stoffwechsel, 1996, vol. 5, Supp 3;American Journal of Clinical Nutrition, 1993, vol. 57; 1994, vol. 60).

The three most important anti-X minerals are chromium, zinc and magnesium. All three play critical roles in maintaining proper insulin function; deficiencies of these minerals disturb normal insulin function and increase the risk of Syndrome X and Type II diabetes. Supplementation, however, can prevent or even reverse these conditions. Chromium is so effective at reversing insulin resistance in patients for example, that one 1997 study found that 1,000 mcg of chromium picolinate daily completely corrected Type II diabetes(Diabetes, 1997, vol. 46).

The herb standout for Syndrome X is milk thistle (Silybum marianum). The herb and its active ingredient, silymarin, have long been known to improve liver function, and the liver plays an important role in maintaining normal blood sugar levels. In the largest human study of silymarin in the treatment of Type II diabetes, those taking silymarin experienced a significant drop in their blood sugar levels but did not experience bouts of low blood sugar. The patients' fasting insulin levels decreased by an average of 40 percent — indicating a significant reduction in insulin resistance (Journal of Hepatology, 1997, vol. 26).

Syndrome X is a modern health problem caused from lack of physical activity combined with a diet high in nutrient-poor foods that stress blood sugar mechanisms. The condition can be prevented and reversed with the anti-X diet, supplements and exercise. Studies show that simply going for a daily walk can greatly improve the body's ability to process blood sugar effectively.

Melissa Diane Smith, Dipl. Nutrition, is a nutrition counselor and the co-author of Syndrome X: The Complete Nutritional Program to Prevent and Reverse Insulin Resistance (John Wiley & Sons). For more information see www.syndrome-x.com.

The metabolic abnormalities that occur in individuals with Syndrome X include changes in sugar metabolism (glucose intolerance), fat metabolism (dyslipidemia), blood pressure regulation, and blood clotting (dysfibrinolysis), and high blood pressure. All of these abnormalities increase risk of heart attack.

This Is How It Works
Each time we eat, insulin is released into the bloodstream. This vital hormone, secreted by special cells in the pancreas, encourages our tissues-particularly our muscles-to gobble up the glucose surging through the bloodstream after a meal. 
That's all to the good, because glucose hanging about in the blood is dangerous stuff. It can stick to proteins and destroy their ability to do their job. Blindness, kidney damage and amputations may result.
But insulin has another vital role. After a meal, it stops the liver from releasing any fat, a potential metabolic fuel, into the blood. Why after a meal? It turns out that just like glucose, these fats are dangerous if they hang about in the blood too long. 
They are released as triglycerides, carried within molecular escorts known as very low density lipoproteins, or VLDLs. But in the blood they become altered biochemically in a way that makes them more likely to stick to artery walls. 
And of course once the arteries become narrowed by such fatty plaques, a heart attack may not be far away. These fats are particularly undesirable in the bloodstream just after a meal because the enzymes that can safely remove them from circulation are busy dealing with fat from the food you've just eaten.
Zammit and his colleagues have only recently discovered how this process can go wrong-in rats at least. He believes that the road to syndrome X begins with frequent high-energy snacks, exposing the liver to insulin for long periods without a decent break. 
In studies of laboratory rats, the researchers found that when insulin is present for long periods, it flicks a metabolic switch in the liver that prevents it from inhibiting triglyceride secretion. Instead, perversely, insulin stimulates the liver to release even more triglycerides, carried within heart disease promoting VLDLs. Zammit believes that the same process is likely to happen in people.
What Happens To The Sugar In Our Diet 
It's a vicious cycle. In turn, the excess triglycerides make muscle cells insulin-resistant, interfering with the signaling pathway that normally allows them to soak up glucose from the blood. As a result, more insulin needs to be secreted, and full-blown syndrome X is fast approaching.
Eventually our adipose cells-bombarded with extra calories to store in the form of triglycerides and glucose-succumb to insulin resistance too. In a final twist, the overloaded fat cells flood the blood with fatty acids that in turn start killing the insulin-secreting pancreatic cells. 
Insulin levels plummet; glucose accumulates in the blood even between meals-and a diagnosis of type 2 diabetes is made. If the patient fails to change their diet and lose weight, the destruction of insulin-secreting cells continues apace. Eventually, daily injections of insulin are needed just to keep the patient alive.
It's a frightening scenario, but we can do something about it. For a start, we can exercise to use as many of our muscles as possible, and to help them use up the extra fatty fuel. 
New research by physiologists at the University of Loughborough, Christina Koutsari and Adrianne Hardman, reveals that a moderate amount of daily exercise might even prevent the dramatic rise in blood triglyceride levels that happens when healthy volunteers are switched to a high-sugar diet.
But Zammit recommends that we also eat less often-leaving a good 4 or 5 hours between meals and cutting out snacks. He reckons our livers have evolved to cope with infrequent meals. Two meals a day could be better for you than continual snacking.
We Have To Watch What We Eat As Well As When 
Eating or drinking certain things can increase fat secretion by the liver and have just as detrimental an effect as ingesting saturated fat itself. Drink too much alcohol, for instance-more than the equivalent of a glass or two of wine a day-and you stimulate your liver to churn out the very fats that promote heart disease.
The big surprise is that sugary foods could be just as damaging as fats and alcohol. 
"Foods high in fructose-and that includes ordinary sugar, sucrose, which is half fructose-may be just as bad as saturated fats," says Zammit. 
Both Sorts Of Food Are Royal Roads To Syndrome X
Over the past decade or so, various studies have suggested that the body treats fructose in a markedly different way from the simple sugar glucose. What's worrying is that fructose is selectively shunted towards the liver, and the formation of fats. 
For a start, it is metabolized in the liver to provide one of the building blocks of triglycerides. But a fructose-rich diet also directly stimulates the liver to secrete those dangerous triglycerides, just as bombarding the liver with insulin does. 
"Fructose could be mimicking what I think frequent insulin secretion does," Zammit explains. In the short term it could promote insulin resistance in muscle-the first step to syndrome X-and in the long term it could promote heart disease.
Not everyone agrees that fructose is dangerous. Some say there's not enough in our diet to have any noticeable effect. But a wealth of animal studies support the idea. 
Feed a lab rat fructose, at levels comparable to those in human diets, and it develops insulin resistance, even if it stays lean.
Last year, researchers at the University of Toronto in Canada fed a high-fructose diet to Syrian golden hamsters, which have a fat metabolism remarkably similar to humans'. In a matter of weeks, the hamsters developed syndrome X-including high triglyceride levels and insulin resistance.
And a powerful study of fructose's effects on humans was published last year. Clinical nutritionist John Bantle and his colleagues at the University of Minnesota at Minneapolis fed a diet containing 17 per cent of the total energy as fructose to two dozen healthy volunteers for six weeks. 
It sounds like a lot of fructose, but Bantle reckons that at least 27 million Americans eat this much in their diet.
They then fed the volunteers a diet sweetened with glucose and nearly devoid of fructose. The results were dramatic, particularly in the men, who proved to be more sensitive than women to fructose. Why this should be so is not yet clear. 
"The fructose diet produced significantly higher triglyceride concentrations in the blood, compared to the glucose diet," says Bantle. In men, levels were 32 per cent higher. More importantly, on the fructose diet, the triglyceride levels peaked just after meals-when these fats can do the most damage to our arteries. He'd like to see a marked reduction in the amount of fructose added to beverages and food in the Western diet.
"It's a wake-up call for the food industry," Zammit agrees. "Food manufacturers are good at labeling processed foods as '99 per cent fat free'. What they don't say is that they are 15 per cent sugars, which is probably worse than some fats." 
His concern is that "people may deliberately select low-fat processed foods, thinking they are making a healthy choice, and yet the product could be very high in fructose." And it's not just sweet tooths we must resist, it's our liking for sweet drinks. Zammit suspects that high-sugar soft drinks, now consumed in vast quantities, could be the most worrying component of the modern diet.
The dangers of fructose are not yet widely known, and the amounts consumed in the average Western diet have shot up since the 1970s. The sucrose molecule is half fructose and half glucose, so eating anything with ordinary sugar in it gives you a dose of the stuff. 
Worse still, food manufacturers in the late 1960s started to use a cheap sweetener, corn (maize) syrup, which is virtually pure fructose. It's now added to all sorts of food, including most breakfast cereals and a vast range of processed foods.
From 1975 to 1990, fructose consumption from corn sweeteners increased tenfold in the US. Surveys dating from the late 1980s put the average US consumption of fructose at about 9 per cent of dietary energy intake, which means that many people will be consuming far more. 
"Metabolic effects on the population from this rapid change may not be apparent for some time," reckons Judith Hallfrisch of the National Institute of Aging in Baltimore. But give fructose a few decades to wreak its metabolic havoc, and the next generation of epidemiologists may be picking up the pieces.
Of course, it's tempting to think you might be one of the lucky ones who will never develop insulin resistance. People differ in their susceptibility to syndrome X, no doubt partly as a result of their genetic makeup-though the key susceptibility genes have yet to be tracked down. 
Fetal nutrition and diet in early infancy may be equally important, as David Barker of the University of Southampton argues. Babies who are undernourished in the womb and shortly after birth seem to be particularly susceptible to syndrome X, especially if they are well fed in later life and become overweight.
Even if the genetic cards are stacked against you, there's intriguing evidence that diet can still make a difference. Consider the Pima, Native Americans of southern Arizona, nearly all of whom are cursed with a "thrifty genotype". 
Their metabolism is especially geared to laying down fat in preparation for times of famine. By old age, nearly all have developed type 2 diabetes. Even by age eight, most are already insulin resistant. But this plague only struck after the Pima people were introduced to Western foods. 
Pima Indians who ate a typical Western diet were found to be two and a half times as likely to develop diabetes as those who ate a somewhat more traditional diet over the 10 years of the study. Genes are not necessarily destiny.
But scientists acknowledge that to change our ways, we need help-if only to resist all those tempting convenience foods now filling our supermarket shelves. If the food industry is reluctant to take the new health messages on board, it could be "strongly regulated" to produce a tasty but healthy diet, argues editor Waldhausl. 
Such a change might even be in food producers' own interests. Perhaps, says Waldhausl, the industry will one day be forced to pay damages "similar in scale to those awarded against the tobacco industry today" to consumers made fatally ill by eating their products.
How Much Fructose Is In Our Food 
The take-home message from the latest nutritional research is that if you feel like something sweet, reach for a piece of fruit. Fructose is found in fruit and vegetables, but unlike processed foods it's present in vanishingly small amounts and is bound up with complex plant fiber and other nutrients that offer many health benefits. 
In 1999, researchers at Harvard even went so far as to suggest that every extra fruit or serving of vegetable consumed each day reduced the risk of a stroke by a whopping 6 per cent.
But it's not just sugars we need to watch. The kinds of fats we eat also have an enormous impact on our long-term health, says Len Storlien, director of metabolic research at the pharmaceuticals company AstraZeneca. 
Instead of struggling to eat far less fat overall, he argues that people should reduce their consumption of saturated fat by switching to olive oil and polyunsaturated fats, especially marine fish oils. These can suppress the liver's release of harmful triglycerides. A diet high in these polyunsaturated fatty acids combats syndrome X.
Gerry Reaven of Stanford University, who coined the term syndrome X, couldn't agree more. But he's also convinced that the "low-fat" message has encouraged people to eat more insulin-stimulating carbohydrate instead, fuelling the epidemic of insulin resistance.
There's a third, albeit controversial strategy to avoid syndrome X: eating "slow-release" carbohydrates that arguably don't provoke the same rush of insulin. These are complex carbohydrates with lots of plant fibre-such as barley, millet and brown rice-and those that the body can digest only slowly, such as pasta, beans and lentils. 
Storlien would like to see the food industry create foods that take longer to digest. While at the University of Wollongong in Australia he collaborated with a company marketing a novel bread. Made with corn starch high in the polysaccharide amylose, the white bread is digested much more slowly than ordinary bread. This month two such breads will be launched in Britain

Common Signs of Metabolic Syndrome X 
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1) Insulin resistance
2) The presence of excess insulin in the blood (hyperinsulinemia)
3) Glucose intolerance or type 2 diabetes
4) High blood pressure
5) Abnormal level of fats in the blood; specifically, high levels of triglycerides and low levels of HDL cholesterol (the "good" cholesterol)
6) Increased uric acid
7) Coronary artery disease. 

High insulin levels are associated with obesity; an 'apple-shaped' fat redistribution [increased amount of fat tissue in the midsection of the body]; an abnormal lipid profile combining high triglycerides with low HDL (the 'good') cholesterol; type 2 diabetes; and hypertension."

You may have Syndrome X if you ... 
· Feel sluggish after eating? 

· Gain a pound here and there and have trouble losing it? 

· Suffer from brain fog? 

· Crave sweets, breads or other carbohydrates shortly after a meal? 

Syndrome X develops over time, mainly from a diet high in refined carbohydrates such as breads, starches and sweets. These foods trigger a rapid increase in blood sugar levels, and the body responds by raising levels of insulin. The more carbohydrates you eat, the more your body pumps out insulin to deal with all the extra blood sugar. Eventually, your body becomes overwhelmed by the amount of insulin, sluggish in response to it—and you’ve developed insulin resistance. 

Insulin resistance and Syndrome X can go undetected for up to 40 years, or until serious complications begin to surface and the pancreas just can’t keep up with the demand for insulin. Some people produce two, three or four times the normal amount of insulin. Yet, because the cells have lost their sensitivity to the hormone, they require even more of it to maintain normal glucose levels. 

When blood sugar and insulin levels go up, Syndrome X and weight gain result. In advanced stages of Syndrome X, when the pancreas can no longer keep up, adult onset diabetes II may develop. Syndrome X also generates high levels of cell-damaging free radicals and causes premature aging. Some researchers believe it can also increase the risk of Alzheimer’s disease and some types of cancer.4 

Fortunately, by understanding the mechanism of Syndrome X, we can now stop it in its tracks and even reverse it, leading to improved health, longer life, greater mental clarity and … yes … rapid and permanent weight loss.

The Role Insulin Plays in Your Body
Every time you eat a carbohydrate, such as a piece of bread, plate of pasta or a baked potato, your digestive system converts it into glucose, a simple sugar, which is then absorbed into the blood stream. In response to the rise in blood sugar, insulin is produced and secreted into the bloodstream by the pancreas—a glandular organ deep in your abdominal cavity, behind the stomach. 

As insulin travels through the circulatory system, it regulates the metabolism, storage and level of blood sugar. This master hormone of metabolism converts some glucose into glycogen, a sugar-polymer that is stored in the liver and muscle tissues. Glycogen acts as storage fuel like a spare gallon of gasoline for your car, and can be converted back into glucose quickly and easily on an as-needed basis. The remaining glucose circulates in the bloodstream to be used for energy. 

When the pancreas secretes the right amount of insulin, it regulates appetite, growth hormone, cholesterol and fluid levels. Consequently, your metabolic system keeps everything in balance. 

	Syndrome X is caused by: 
· Aging 

· Excessive alcohol consumption 

· High carbohydrate diet 

· High sugar intake 

· Insulin resistance 

· Mineral deficiencies 

· Processed foods 

· Sedentary lifestyle 

· Smoking 


Obesity and Excess Insulin 
If you’re overweight, chances are that you crave carbohydrates. This is actually a physiological craving caused by the way your body chemistry overreacts to eating sweets and carbohydrates. And if excess glucose remains in circulation, high insulin levels will stimulate lipogenesis (fat production and storage). To compound the problem, there is evidence that high insulin levels trigger the hypothalamus (the master gland) to send out hunger signals.5 

According to David K. Shefrin, N.D. of Beaverton, Oregon, "Many cases of obesity are due to an imbalance of the hormone insulin. If insulin is not rapidly cleared from the bloodstream after a meal, it will cause an individual to feel hungry. Usually high insulin will signal the body to stop eating, but if a person has chronically elevated glucose levels due to inefficient insulin, he may eat more." Ultimately, the more refined carbohydrates a person eats, the hungrier he or she may become.6 Even if you eat as few as 800 calories a day, if you are sugar sensitive and those calories are from carbohydrates, you may find that you still gain weight.7
Lower insulin levels help you live longer 
Vladimir M. Dilman, M.D., co-author of The Neuroendocrine Theory of Aging, refers to insulin resistance as an "age-related pathology." Blood sugar tends to increase with age, accelerating aging by cross-linking with proteins. What does that mean? In the mid-1970s, biologist Anthony Cerami discovered that chronically high blood glucose is the major trigger in a chemical process that produces advanced glycosylation end products (AGES), which are implicated in normal and advanced aging and age-enhanced diseases. AGEs form at accelerated rates whenever blood-sugar levels are high. 

The production of AGEs, which normally increases with age, eventually leads to damaging responses within the body, such as the cross-linking of collagen. Sometimes referred to as a carmelization or browning reaction, this particular type of cross-linking involves a chemical reaction between sugar and protein molecules that inflicts serious damage to cell membranes and collagen fibers. This cross-linking leads to the stiffening of connective tissue.9
As cross-links increasingly reduce the flexibility and permeability of tissues and cells, cellular communications and repair processes also begin to break down. Eventually, the tissues of the body become irreversibly transformed, and the inevitable result is aging, disease and finally death. 

Alpha lipoic acid (ALA)
Improves Insulin Sensitivity and Much More 
This sulfur-containing fatty acid, found in spinach and animal protein, has been shown to lower glucose levels by 10 to 30 percent and improve insulin function.10 ALA also has been used to positively prevent and treat diabetic nerve disease and reduce the incidence of cataracts in laboratory animals.11 ALA is also believed to reverse some of the fundamental signs of aging, according to a recently published animal study in which old rats that were given alpha-lipoic acid supplements had the same energy levels as young rats.12
Green Tea
The Natural Starch Blocker Plus … 
Studies confirm that tea catechins—potent antioxidants—are effective in suppressing increases of glucose and insulin concentrations in the blood. Since blood sugar tends to increase with age, this effect is an extremely important anti-aging benefit.13 

Plus, tea polyphenols inhibit the activity of amylase, a starch-digesting enzyme found in saliva and in the intestines. Starch is broken down more slowly, and the rise in serum glucose is minimized, so that you don’t crave sweets and other snack foods after eating a meal.14 Since insulin is our most fattening hormone and, with cortisol, our most pro-aging hormone, if you drink Green Tea or take its extract in the form of a nutritional supplement, you gain a wide range of benefits that accompany calorie and insulin control.

This "starch blocking" effect of green tea may be part of the reason Japanese people living in Japan can eat so much rice but remain thin. They have a tradition of drinking green tea before every meal. 

The antioxidants in Green Tea also help reduce the oxidation of low-density lipoprotein (LDL) or "bad" cholesterol, a process that can lead to clogged arteries.15
Chromium Picolinate
First Class Blood Sugar and Insulin Regulator 
Nine out of 10 American diets fall short of this trace mineral, which is essential for the transfer of sugar from the bloodstream to muscle cells, thereby giving them the fuel they need to work.Ê Chromium is involved in maintaining cholesterol and triglyceride levels, and it is also necessary for our muscles to function properly. Chromium picolinate is believed to be more effective than other chromium supplements tested because it transports chromium into the cells more efficiently.16
Chromium is believed to help build new muscle and act as a fat burner. When combined with an exercise program, chromium supplementation, even without the other synergistic supplements we suggest, has been shown to produce significant weight loss.17
Research suggests that chromium picolinate may help those with diabetes II and hypoglycemia.18 According to a study by U.S. Department of Agriculture researcher John Anderson, there is strong evidence that chromium picolinate may help to normalize glucose and insulin levels in diabetics. In this study, chromium was tested in 180 people in China with Type II (adult onset) diabetes. The scientists found that higher doses of chromium helped normalize glucose and insulin levels in the participants. "We’ve been doing chromium studies for 20 years and never saw anything this spectacular," said Anderson. "If you take people in the general population with slightly elevated blood sugar and give them chromium supplements, you’ll see a drop in blood sugar in 80 to 90 percent of them."19
Carnosine
Reverses The Aging Damage Caused By High Blood Sugar 
Carnosine is a naturally-occurring di-peptide (a combination of two amino acids), found in high concentrations in skeletal muscle, heart muscle and the brain.20,21 Carnosine is important for its anti-glycosylation effect and is considered an important cell rejuvenator. It blocks cells from protein damage, and prevents damaged proteins from spreading to other undamaged proteins, fundamental features of the aging process.* (See crosslinking under "Lower insulin levels help you live longer.") Specifically, carnosine reduces protein glycosylation and the formation of AGEs. Because of its anti-glycosylation actions, carnosine may be useful in treating or preventing diabetic complications such as cataract, neuropathy and kidney failure, and for turning back the biological clock.

L-Phenylalanine
Tells Your Brain You’ve Had Enough to Eat 
This essential amino acid is contained in most protein rich foods; especially good sources are dairy products, almonds, avocados, lima beans, peanuts and seeds. Used by the brain to produce norepinephrine, a chemical that transmits signals between nerve cells and the brain, this amino acid keeps you awake and alert; reduces hunger pains; functions as an antidepressant and helps improve memory. In other words, you won’t experience the mood swings that accompany dieting or ups and downs in blood sugar levels if you take this important nutrient.22,23
Perhaps even more important, phenylalanine leads to increased levels of a hormone called CCK which is widely known for its appetite satiation effect. CCK is the hormone that tells your brain "I’ve had enough to eat."

Vanadyl Sulfate
The Other First Class Insulin and Blood Sugar Regulator
In 1980, this salt of the ultra-trace element vanadium was found to mimic almost all the known actions of insulin, driving sugar and amino acids into muscle or brain cells. Tests in patients with diabetes show that vanadyl sulfate can lower insulin levels and blood pressure, and improve or normalize blood glucose.24 Much of the research, so far, has been done on animals. But Dr. A.B. Goldfine and her colleagues at the Joslin Diabetes Center have found that oral vanadyl sulfate treatment resulted in improved insulin sensitivity in humans with adult-onset diabetes. Serum cholesterol levels as well were lowered in research participants.25
Avoid these Carbohydrates 
· Bread, pasta, crackers, flour, potatoes, carrots, peas, corn fruits, baked goods, candies, chewing gum, sugars 

· All dairy foods, except whey protein concentrate, butter, cream and cheeses. Cultured milk products like cheese, cottage cheese and yogurt have dramatically reduced carbohydrate and increased protein content. (Milk has a fairly high sugar content as you can see from the package label on any cartoon of milk.) 

· Some medications, including cough lozenges and syrups. 

· Imitation crab, shrimp and lobster meat. These often contain starch and sugar. 

· All fruits contain simple sugars/carbohydrates. Most berries, however, are both low glycemic and low in carbohydrates. Strawberries, blueberries and raspberries may be eaten in small amounts. 

· Foods that are normally considered healthy, but which have a high glycemic index, such as carrots, beets, turnips, parsnips. 

The Insulin - Aging Equation
The last several decades of research have confirmed that consistently high insulin levels can be deadly. This fact is most evident in the diabetic population, who must constantly monitor blood sugar and insulin levels in order to survive. Extensive trials now show that elevated insulin levels are intimately linked with symptoms of aging, including obesity, non-insulin dependent diabetes mellitus (NIDDM), cardiovascular disease, and even cancer. (1,2, 3,4)
Insulin, sometimes referred to as the sugar-processing hormone, is critical for glucose metabolism, storage, and maintenance. When food is consumed, the digestive process converts the carbohydrates into glucose, a simple sugar, which is absorbed into the blood stream. The pancreas releases insulin in response to blood glucose. Insulin then enters certain cells and triggers a set of events that causes the cells to absorb glucose from the blood. The hormone also helps other nutrients get inside the cells, including vitamins, minerals, amino- and fatty-acids. While this is the normal mechanism that should occur, gerontologists are noticing an alarming increase in the breakdown of this metabolic process in our aging population.
Announcing Syndrome X
As it turns out, the problem is at the core of an entirely new medical disorder known as syndrome X (a term coined by its pioneer, Dr. Gerald Reaven). The condition is characterized by insulin resistance, the gradual loss of sensitivity by many peripheral tissue cells, to insulin. The body responds by producing even more insulin, which results in high levels of insulin, glucose, and other unabsorbed nutrients circulating in the blood stream. (5)
Insulin resistance can go unnoticed for up to 40 years, until either serious complications begin to surface or the pancreas can’t keep up with the demand for insulin. This results in NIDDM or type II diabetes. Such diabetics often produce two, three, or four times the normal amounts of insulin, yet because of insulin resistance, they require even more insulin to maintain normal glucose levels. When the pancreas can’t keep up, hyperglycemia occurs and the diagnosis of diabetes often follows. 
Some experts estimate that as many as 50 percent of Americans may have insulin resistance at various times without knowing it. It can remain effectively hidden for years, masquerading as symptoms of other conditions. These may include fatigue, poor mental concentration, abdominal (apple-shaped) obesity, edema, and an intense craving for sweets. In advanced stages, such as in the 80-year old insulin resistant person who is producing up to four times the normal amount of insulin, a dangerous cascade of other metabolic imbalances and illnesses can follow. (1,2,3,5)
Syndrome X encompasses insulin resistance itself, along with the resulting imbalances, which often occur together in the same patient. These can include cardiovascular disease, type II diabetes, obesity, hypertension, hyperuricemia (high uric acid), and mental decline. (1,2,3,4,5)
What Causes Insulin Resistance?
While aging is perhaps the most universal cause of insulin resistance, our modern western lifestyle does much to accelerate its progression via excessive sugar consumption. Less than two hundred years ago, the per capita sugar consumption averaged just five pounds a year. Today Americans eat over 20 times that amount, at about 115 pounds per person per year. Other factors contributing to the condition include overeating, mineral deficiencies, consumption of processed and refined foods, alcohol , smoking, and lack of physical exercise.
	Table 1: Factors Contributing to Insulin Resistance

	Aging 

	Alcohol Consumption

	High Sugar & Refined Carbohydrate Diet

	Mineral Deficiencies

	Processed Foods

	Sedentary Lifestyle

	Smoking


How Insulin Causes Obesity 

Despite the national obsession with weight control, we are fatter today than ever. In fact, more than a third of American adults are obese; yet its major cause, insulin resistance, remains largely overlooked by the medical community and an unsolved mystery those suffering from it. 
When high insulin and blood sugar levels prevail, lipogenesis (fat production and storage) and triglyceride synthesis are also stimulated. To compound the problem, there is evidence that high insulin levels trigger hypothalamus (the "master gland" ) to send hunger signals. As result, the insulin resistant person not only feels hungry more often, but produces and deposits fat more readily than healthy individuals. (6) 
The problem can be exacerbated by what is known as the Randle effect: the competition between glucose and fatty acid utilization. Dilman describes it as follows: "While fats burn in the flame of carbohydrates, carbohydrates do not burn in the flame of fats." (6) According to Dilman, when macro-nutrients are consumed together, fatty acids are used as fuel, while the body acts quickly to convert the carbohydrates into glucose, and glucose into stored fat. Thus the obese, insulin-resistant person is often caught in an endless cycle of hunger, carbohydrate cravings, excessive food consumption, followed by the inevitable increase in blood glucose, insulin, body fat deposits, and the viscous cycle begins once again.(6)
The Cardiovascular-Insulin Connection
Major studies show that high levels of circulating insulin are linked to the devastating epidemic of heart disease. The Finnish Helinski Policeman study, one of the first epidemiological studies demonstrating an association between high insulin levels and the risk of coronary heart disease (CHD), followed 970 men between the ages of 34 to 64 years who were initially free of CHD, other cardiovascular disease, or diabetes. During the 22-year follow-up, 164 men had had a major cardiovascular event (fatal or nonfatal heart attack), which corresponded directly with the highest insulin levels.(7) The Paris Prospective Study, which followed 7,152 men for an average of 63 months, also found a direct relationship between elevated insulin and coronary heart disease. This relationship was even more pronounced in those who were obese. (8)
Another study in The New England Journal of Medicine showed that people with normal glucose tolerance and high insulin levels were at a greater for coronary artery disease, when compared with a group of healthy people.(2) Other trials further demonstrate the link between insulin resistance and other cardiovascular risk factors, including atherosclerotic cardiovascular disease, elevated cholesterol and triglycerides, and hypertension. (1,2,3,4,5)
	Table 2: 
Follow the Insulin-Smart Life Extension Program 
to Avoid These Risk Factors

	Atherosclerosis 

	Cardiovascular Disease

	Cancer (certain types)

	Elevated Triglycerides

	Elevated Uric Acid

	Glucose Intolerance

	High cholesterol

	Hypertension

	Low HDL, High LDL

	Non-Insulin-Dependent Diabetes Mellitus (NIDDM)

	Obesity


Diabetes: End Stage Insulin Resistance
Diabetes afflicts over 135 million people worldwide, and every three minutes an American dies of the disease. The number of Americans with NIDDM or type II diabetes has tripled in the last 15 years, and accounts for up to 95 percent of all diabetic cases. Reactive hypoglycemia, hyperglycemia (pre-diabetes), and NIDDM may all be different stages of the same condition: insulin resistance. 
Largely the result of diet and lifestyle, NIDDM has also been called advanced, extreme, or end stage insulin resistance, and scientists are increasingly classifying the condition as early onset or premature aging. Since the glucose tolerance gradually declines with age, by age 70 almost everyone develops some level of diabetes.(6)
The type II patient often produces massive amounts of insulin, which are still not enough to let glucose into the peripheral cells. The resulting elevated glucose penetrates non-insulin dependent tissues (lens of the eye, nerve, and artery), causing a damaging trail of biological breakdowns, including blindness, nerve damage, poor circulation, arterial damage, kidney failure, gangrene, limb amputations, and ultimately a premature death.
The Solution Begins With The Low Glycemic Diet
The solution to insulin resistance begins with a fairly recent development in food evaluation called the glycemic index. The index is a food rating system based on the effect a particular food has on blood sugar. Foods that cause a rapid rise in blood sugar and therefore an excessive release of insulin, are "high glycemic." Conversely, "low glycemic" foods promote a slower, sustained release of glucose and insulin. (9,10)
The glycemic index (GI) is not an exact science, since the numbers are compiled from a wide range of research studies. However, in general, glucose is given a value of 100, and other carbohydrate foods are evaluated relative to it. For example, ice cream has a GI of 50, which means it produces half the rise in blood sugar as glucose. (9,10)
It might seem that all simple and refined carbohydrate foods have a high glycemic index, while all complex carbohydrate foods (especially those high in fiber) have a low glycemic index. But this is not the case. In fact, some vegetables and grains such as carrots, peas, potatoes, and rice exhibit a surprisingly high glycemic index. These foods produce a rapid rise in blood glucose similar to table sugar. Equally unexpected is the fact that some simple sugars such as fructose have a lower glycemic index than many vegetables, grains, and legumes (See Table 3). It is important to note that while fructose does has a low glycemic rating, it can still induce insulin resistance, increase triglycerides, and promote fat storage. 
	Table 3: Glycemic Index of Select Foods
(With Glucose as the Standard of Comparison) 


	FOOD
	GI

	Glucose
	100

	Potato, baked
	98

	Carrots, cooked
	92

	White rice, instant
	91

	Cornflakes
	84

	Honey
	74

	Bread, white
	72

	Bread, wheat
	69

	Table sugar
	65

	Beets
	64

	Banana
	53

	Green peas
	51

	Ice cream
	50

	Pinto beans
	42

	Pasta
	41

	Apples
	39

	Tomatoes
	38

	Yogurt, plain
	38

	Peanuts
	23

	Fructose
	20


The low glycemic diet emphasizes foods with a lower glycemic rating. In general, non-starchy vegetables have a low glycemic index and should be the cornerstone of a balanced life extension program. Proteins and fats are also optimal choices because they contain no carbohydrates and therefore have no glycemic index. 
· For more information on the glycemic index of foods, contact the Glycemic Research Institute at 601 Pennsylvania Avenue, N.W., Washington, D.C. 20004.
Dietary Ketosis Accelerates Results
Some life extension experts are taking the low glycemic approach to an extreme -- with excellent results. Very low carbohydrate diets such as the well-known Atkins diet produce a state of benign dietary ketosis (BDK), which has been found to have an exceptionally rejuvenating effect on the biological terrain. The consumption of about thirty or fewer carbohydrates a day may promote a myriad of advantages, including longevity and weight loss, and the reversal many of the conditions associated with aging. The BDK diet has all the benefits of the low glycemic diet, and also offsets cravings, discourages yeast infections (candida), balances mood disorders, and reverses heart disease. (4)
Being in ketosis is the quickest, safest, and healthiest way to control hyperinsulinism and burn off excess body fat. The key to its effectiveness is a shift in the body’s fuel supply. Several studies have shown that as carbohydrate intake is sufficiently lowered, the metabolism shifts from a glucose-based energy supply to one that utilizes the body’s own fat. This mechanism, called lipolysis, occurs during sleep, fasting, and when insulin levels are low. (6)
After two days without carbohydrates, the absence of glucose induces lower insulin levels which cause the desirable metabolic shift. As lipolysis begins, the body enters into ketosis. First, fats (triglycerides) are split into glycerol and free fatty acids. These are then broken down into simple compounds called ketone bodies, which in turn are used as fuel by the brain and muscle. 
The degree of fat utilization can be inferred by measuring blood or urine levels of ketones. The level of ketones in the urine can be measured at home with Ketostix®, which are available over-the-counter (OTC) at any pharmacy. A slight state of ketosis is reflected by a light peach color. The more ketones that are released, the deeper the state of ketosis, and the darker the shade of the stick. Purple, which reflects the deepest state of ketosis, also indicates that maximum fat loss is occurring. However since insufficient water intake can cause concentrated urine (and the false impression of elevated ketones), it is important to drink plenty of water when following this diet.
The basis of the BDK diet is proteins, fats and very low carbohydrate-containing foods, with meals consisting of eggs, fish, fowl, meat, cheese, dairy cream, non-starchy vegetables, herbs, and spices. Breakfast might consist of an egg and cheese omelette with a side of bacon; lunch, a tuna salad with greens and creamy dressing; and for dinner, steak and lobster drenched with butter and a side of sauteed broccoli. It is surprisingly simple to follow, and is satisfying as well. (4)
Ending the Fat Myth
With all the hoopla over low fat diets, Americans have been brainwashed that any amount of fat is hazardous to health, body weight, and longevity. This is not entirely true. In fact, it is becoming increasingly clear that refined carbohydrates are the real offenders, while many fats (especially in the absence of carbohydrates) can actually improve and extend life. 
In fact, most fats are an ally on this diet. They impart flavor and satiation, induce ketosis; and some saturated fats, such as coconut oil may actually accelerate weight loss. Coconut oil is naturally rich in medium chain triglycerides (MCTs), which have been shown to accelerate fat loss. Fats to be avoided are trans-fatty acids produced during hydrogenation (Crisco and margarine), as well as those that are oxidized (excessively heated or spoiled).
Since not all nutritional requirements are satisfied by the scope of this diet, the following supplements are recommended: calcium, vitamin C, chromium, vanadyl sulfate, dietary fiber (psyllium), homocysteine regulators, GLA, omega-3 oils, lecithin, and a full spectrum multi vitamin-mineral formula. These should be taken daily with meals for best results. (4)
Exercise Enhances Results 
Regular physical exercise can replenish vitality and promote a longer healthier life by increasing insulin sensitivity and promoting glucose uptake in the skeletal muscles. This has been confirmed by numerous studies, including a recent trial performed in Sweden. This study demonstrated that younger people exhibited improved insulin sensitivity after only a single exercise session! For those who were middle-aged or older, the same benefit was confirmed after just a few training sessions. (11,12)
The study also showed that both aerobic and strength training enhance whole-body insulin sensitivity to a similar extent. The authors explain that exercise may stimulate certain sex hormones, which in turn potentiates insulin response. Exercise also increases the levels of a glucose transporter protein called GLUT-4, enhances the muscle capillary network, reduces body fat, blood pressure, and LDL-cholesterol. (12)
Dietary Supplements That Improve Insulin Sensitivity
Chromium and vanadium are two trace minerals which have been shown to have a remarkably positive effect on insulin and blood sugar levels. Studies increasingly show that when plasma chromium levels are low, glucose intolerance increases; and low chromium levels are directly related to hyperglycemia, hyperinsulinemia, and cardiovascular disease.
Chromium is the unique component of the blood sugar regulating molecule called Glucose Tolerance Factor (GTF). GTF works intimately with insulin to facilitate the uptake of glucose into the cells, actually helping it be more effective.
Adequate chromium supplementation considerably improves insulin sensitivity, blood sugar levels, and longevity (in laboratory rats). It may also be an effective agent against serum lipid disorders. While several types of chromium supplements are available, the most convincing research is on chromium picolinate and chromium polynicotinate. The best results are obtained by taking 400 -800 mcg. per day.
Vanadium is important because it has been shown to effectively mimic insulin. According to research conducted at the University of British Columbia in Vancouver, sufficient doses of vanadyl sulfate (one form of the mineral) completely eliminated diabetes in laboratory animals. (13) Other human studies show similar therapeutic benefits in the treatment of diabetes. 
Vanadium supplementation seems to have other beneficial effects as well. When laboratory animals were fed large amounts of fructose, insulin levels increased. Following vanadium supplementation, not only did their plasma insulin concentrations decrease significantly, but the animals also exhibited improved glucose tolerance and inhibited cholesterol synthesis. Vanadium can be found in whole grains, soybeans, shellfish, mushrooms, black pepper, dill and parsley; however, dietary levels found in food don’t seem to be relevant to glucose utilization. In order to derive the therapeutic benefits, daily supplementation of 50 to 150 micrograms is necessary. (13,14)
Metformin - The Most Under-Appreciated Life Extension Drug?
According to Ward Dean, M.D., metformin may be the "most effective and under-appreciated life extension drug." Recently introduced in the United States for the treatment of Type II diabetes, this biguanide drug works by restoring insulin-sensitivity to the cells. Its action is similar to vanadyl sulfate, with a stronger, more predictable action. (15)
Unlike the sulfonylueas, which force insulin output from the pancreas (eventually destroying the organ), metformin increases the sensitivity of peripheral tissues to the effects of insulin. Dean notes that a "potential side-effect in long term users of metformin, is that it may cause malabsorption of vitamin B12. He goes on to recommend "that anyone taking metformin also supplement their diet liberally with vitamin B12." (15)
Metformin is chemically related to phenformin, an anti-diabetic drug that was discontinued in the United States in 1976 after a number of deaths in diabetic patients. While the drug was safe for most diabetics, ill-informed doctors contributed to its downfall by administrating it to patients with compromised liver and kidney function.
Metformin, a newer, much safer drug, carries many of the same benefits as phenformin. According to Dilman, these include lowered blood cholesterol, triglycerides and beta lipo-proteins, reduced development of atherosclerosis, reduced insulin levels, increased hypothalamo-pituitary sensitivity (declines with age), improved cellular immunity, reduced incidence of chemically induced cancer in rats, reduced growth of some tumors, and enhanced action of certain anti-cancer medications. Most significantly, phenformin (and presumably metformin) increased the lifespan of laboratory animals. According to Dean, most adults suffer from "subclinical" diabetes. He recommends the drug to all of his life extension patients over 40 at a dose of 500 mg twice a day. (4,14)
Life Extension, Weight Loss, Mental Clarity, and Energy
A total approach to insulin resistance requires an understanding of its multifaceted aspects and the increased necessity for nutritional and lifestyle interventions. The use of diet, exercise, nutritional supplements, and medications such as metformin are central not only to restoring metabolic balance, but for biological age reversal and life extension as well. The following program is recommended for optimal results.
1. Follow a low glycemic or BDK diet
2. Exercise regularly
3. Take 200-800 mcg of chromium and 50-150 mcg of vanadium daily 
4.Take 500 mg of metformin twice a day
NOTE: Since information regarding the use of metformin in absence of carbohydrates is limited, we cannot recommend taking metformin while following the BDK diet. Furthermore, this program should be carefully monitored by a licensed health care practitioner and/or life extension physician.
 Associations
Gout is one expression of the metabolic syndrome  X, associated with   Diabetes 2.  Gout is also associated with high blood pressure and heart disease. All these conditions tend to co-exist or cause each other in a meshy sequence of interactions. Increasing blood glucose is associated with decreased kidney function, increased blood pressure and increased uric acid levels.

We think that proteins are high-risk food components in Crohn's disease and we are concerned about the adverse effects of hydrolyzed proteins. The highest risk proteins appear to be albumin from eggs and milk, globulin and casein from milk, muscle proteins from meat, gluten the proteins in wheat, rye, barley and oats and sometimes soya proteins. Proteins from vegetable sources appear to be better tolerated. Meal replacement formulas made with milk, egg or soya proteins should be avoided. 

There are actually two conditions known as Syndrome X: Cardiac Syndrome X and Metabolic Syndrome X. Cardiac syndrome X is a term used to describe a condition in which patients experience what appears to be angina--pain, pressure or discomfort in the chest as a result of coronary artery disease (CAD). However, a cardiac catheterization reveals that their coronary arteries (which supply oxygen-rich blood to the heart) are normal, with no sign of CAD. 

Metabolic Syndrome X also has important implications for the heart. Also known as Reaven Syndrome, Metabolic Syndrome X is a term used to describe a set of heart-disease risk factors that have been found to cluster in some people. These risk factors include elevated insulin levels, elevated triglyceride levels, high blood pressure (hypertension), obesity, Type II diabetes and coronary artery disease. More recently, additional factors such as elevated uric acid levels on blood tests and higher levels of blood factors which promote blood clotting (e.g., fibrinogen) have been linked to Metabolic Syndrome X. This clustering increases the risk of having a heart attack by 4 to 20 times above that of people without these factors

What is Cardiac Syndrome X? 
Like patients who have coronary artery disease (CAD), Cardiac Syndrome X patients report chest pain, often with exercise, and have a similar result from an exercise stress test as patients who have coronary artery disease. However, Cardiac Syndrome X patients may feel prolonged chest pain that is not always relieved by medication, and a cardiac catheterization reveals that their coronary arteries are normal. In short, they show none of the typical signs of CAD. 

The causes and mechanisms of Cardiac Syndrome X are still largely unknown and can vary from patient to patient. Some proposed causes or contributors to Cardiac Syndrome X are described below. It is important to note, however, that these are hypothesized causes of Cardiac Syndrome X and have not been scientifically proven. 

· Cardiac ischemia. A lack of oxygen-rich blood flow to part of the heart. The majority of Cardiac Syndrome X patients, however, show no signs of cardiac ischemia. Some researchers theorize that the small blood vessels in the heart (capillaries) called the microvasculature may be constricted, reducing blood flow, but are too small to be detected by standard tests. This hypothesis led to the use of the term microvascular angina as an alternative to Cardiac Syndrome X. Other nontraditional causes of cardiac ischemia may be spasm in the coronary arteries or abnormal constriction of the blood vessels due to high levels of a natural vasoconstrictor (endothelin). 

· Abnormal pain perception. Cardiac Syndrome X patients are significantly more likely to report cardiac sensitivity or pain during a cardiac catheterization than those with coronary artery disease. Patients with a lower threshold for pain may report as chest “pain” what typical patients would either not feel at all or only report as “discomfort.” Therefore, a lower pain threshold may explain the fact that chest pain is not accompanied by a detectable restriction of blood supply. 

· Autonomic system imbalance. The autonomic nervous system regulates all involuntary bodily functions, such as heart rate, sweating and digestion. It is divided into the sympathetic nervous system, which prepares the body for action, and the parasympathetic nervous system, which calms the body after a stress response. When functioning normally, the two systems are in balance. Cardiac Syndrome X patients, however, often have an increased sympathetic drive, causing their bodies to be in “high gear” for prolonged periods of time. The precise reason for this and its connection to Cardiac Syndrome X is not known. 

· Metabolic Syndrome X. The link, if any, between Cardiac Syndrome X and Metabolic Syndrome X is not yet known. One component of Metabolic Syndrome X is insulin resistance, which has been found in some patients with Cardiac Syndrome X and other heart diseases. 

· Estrogen deficiency. For females, Cardiac Syndrome X could be linked to lower than normal estrogen levels in the body. This theory is partly due to the relationship between a lack of estrogen and abnormal levels of endothelin in the body. In addition, a significant number of patients with Cardiac Syndrome X are menopausal or post-menopausal women, who experience significant drops in estrogen levels.

Protein Increases Insulin Production 

But why keep protein to only 15 percent? Again, Reaven's rationale is simple, if you keep in mind that insulin resistance is the problem for people with Syndrome X. He says diets such as Barry Sears' The Zone, which substitute protein for carbs, don't do anything for people with Syndrome X. "Unfortunately, protein also increases insulin secretion," says Reaven. "Why trade one insulin- raising nutrient for another?" Reaven's explanation will be a shocker for many high protein advocates: "Protein is broken down into amino acids during digestion, and... amino acids stimulate the pancreas to release more insulin." 

Diet Books Are Wrong About Insulin Resistance 

Dr. Reaven also maintains that insulin resistance doesn't make people fat, as many diet books claim. "Years ago, we put people with different degrees of the insulin resistance on dramatically different diets. In one study, carbohydrates were either 85 or 17 percent of calories. The only thing that affected their weight was how many calories they ate." ... "There's not one shred of evidence that insulin resistance causes obesity," says Dr. Reaven. In fact, there's no reason to believe that insulin resistance causes obesity. It doesn't make sense, according to Dr. Reaven. "Insulin resistance means that insulin isn't acting correctly. So if you don't have enough insulin or if your cells aren't responding to insulin, you can't deposit glucose into cells. If anything, you would lose weight." 

Syndrome X is relatively common in Scandinavia, and much of the research into its nature and clinical relevance come from there. Similarities exist between the syndrome and untreated growth hormone deficiency in adults [3]. A polymorphism early in the central glucocorticoid receptor gene locus has been shown in 14% of Swedish males, associated with abdominal obesity and insulin resistance. Treatment of men of this type with growth hormone for 9 months reduced their total body fat, their abdominal subcutaneous and visceral adipose tissue, improved their insulin sensitivity, reduced total cholesterol and triglyceride levels, and lowered diastolic blood pressure [4]. It seems, therefore, that there may be several ways to attack the problem, once the need for this is recognized. 

However, the emerging research indicates that Syndrome X accelerates the whole aging process and the development of degenerative diseases, going way beyond diabetes and heart disease and including cancer and Alzheimer's disease.

what causes Syndrome X?

Smith: The cause is a diet high in refined carbohydrates. Basically, if you are eatin the typical American diet, with all of its pastas, breads, cereals, and sweets, you’re on the fast track to developing insulin resistance and Syndrome X.

What happens is this: large amounts of refined carbohydrates and sugar trigger a rapid increase in glucose, or blood sugar, levels. In response, the pancreas quickly releases large amounts of the hormone insulin, which normally moves glucose into cells, where it’s to be burned for energy. But the insulin receptors on cells eventually get overwhelmed by the excess insulin, and cells become insulin resistant. In other words, cells cannot properly use insulin to burn sugar. As a result, more and more of the glucose is stored as fat, and some remains in the blood, leading eventually to adult-onset diabetes.

Challem: High glucose reduces the ability of white blood cells to track and engulf bacteria. In other words, high glucose puts white blood cells-and a big part of your immune system-to sleep. One study found that as sugar intake went up and protein intake went down, antibody production also went down. The bottom line is that sugar increases susceptibility to infection.

Glucose also auto-oxidizes-that is, it starts its own chain reaction and starts producing large amounts of free radicals. These free radicals cause all sorts of mischief, and either cause or exacerbate virtually every disease. Some studies also have shown that high glucose-or high intake of sugars-increases the risk of some cancers.

As you’ve reported in this column in other issues, virtually every disease involves free radicals. Elevated glucose is a great way to generate lots of free radicals. This means that high glucose is likely an exacerbating factor, if not a causative factor, in a great many diseases.

Alpha-lipoic acid is the key supplement recommended in the book. This vitamin-like nutrient plays crucial roles in the burning of glucose for energy and in liver function. Liver function may seem unrelated, but it is this organ and the pancreas that orchestrate how the body manages glucose and insulin. When the liver is diseased, glucose tolerance goes out the window. Alpha-lipoic acid improves liver function in a number of ways, such as by promoting the production of new, healthy liver cells and by boosting levels of the antioxidant glutathione, which is essential for liver function.

The research on alpha-lipoic acid’s role in glucose control goes back about 30 years. European researchers have found it very helpful in reducing glucose levels in diabetics-by as much as 30%--and by improving the efficiency of insulin. When insulin works efficiently, you need less of it. But alpha-lipoic acid does not cause hypoglycemia. It simply lowers and stabilizes glucose. However, people taking insulin or hypoglycemia drugs may have to lower the dose of these medications.

Vitamin E is another supplement we emphasize and, as you know, natural vitamin E is far superior to synthetic. We all know that vitamin E? is good for the heart. A recent Italian study found that vitamin E supplements reduce glucose levels and restore more normal insulin function. This is similar to what Evan Shute, M.D., noted 50 years ago-that vitamin E decreased insulin requirements because of improved glucose tolerance. Vitamin E, also quenches many of the free radicals that glucose generates.

Another important supplement is vitamin C, which is chemically similar to glucose and which competes against glucose. When the blood contains high levels of glucose, it’s very hard for vitamin C to get a foothold. Various studies have shown that vitamin C improves glucose tolerance by lowering glucose and by normalizing insulin’s response to glucose. 

Chromium also is very important. People have known for years that chromium is essential for normal glucose metabolism. One recent study found that 1,000 mcg of chromium picolinate daily completely corrected diabetes in patients. I don’t think it is, by itself, a cure-all, but it is one of the key micronutrients in managing glucose.

Shaman developed the SynX Bar based on Dr. Reaven’s 35 years of clinical research, and contains the careful balance of 15% protein, 40% fat (mostly monounsaturated), and 45% carbohydrate. This ratio had been clinically proven to reduce all risk factors for heart disease.

Syndrome X and insulin resistance are most common in adults who carry their excess body fat as a spare tire or around the waist and upper body. 

SYNDROME X
by Dr. Ray Strand
The underlying problem is insulin resistance or in other words our body is just not as sensitive to insulin as it once was. The body responds to this situation by actually making more insulin. This causes elevated levels of insulin in our blood stream. This condition is called hyperinsulinemia. Insulin itself has been found to be an independent risk factor for heart attacks and strokes. Insulin also is responsible for producing increased levels of some bad hormones, called eicasinoids. These bad hormones actually cause our arteries to go into spasm and elevate our blood pressure. It may even cause inflammation of the artery and thickening of the lining of our arteries called the endothelium. This is one of the theories as to why our body becomes less sensitive to our own insulin. However, I have some other thoughts to add

The most concerning thing to a physician is the fact that when the patient first begins to become insulin sensitive, they begin to age much faster than they should. In fact, if you do much reading in the anti-aging literature, you will note that the main problem of premature aging is insulin resistance or Syndrome X. People can add another year to their age about every 3rd year when they have this medical problem. Don’t you think we age fast enough without speeding it up

The goal is to make us more sensitive to our own insulin again. How can we do this? There are three changes people must make to become more sensitive to their own insulin. 

First, we need to begin to exercise more. A simple combination of aerobic and weight resistance exercise makes us much more sensitive to our own insulin
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	Carbohydrates and the Modern Diet
Our modern diet is typically high in grains and refined carbohydrates. This is a departure from the carbohydrates consumed by our ancestors which were mainly vegetables and fruits gathered from the wild. The consumption of refined grains (white flour, white rice, etc) and sugars in the modern diet affects blood sugar and insulin production in a way that primitive diets did not. 
Here’s what happens when grains and refined sugars are the main source of carbohydrate intake. The pancreas normally secretes insulin in response to a meal (which may include fat, carbohydrate or protein.) Food causes glucose levels in the bloodstream to rise and insulin is then released to help that glucose enter the cells of the body to be used as energy. The quantity of insulin released is determined by how rapidly glucose levels rise in the bloodstream. 
A diet which is high in refined sugars and starches causes frequent rapid rises in blood glucose levels resulting in elevated insulin levels. When insulin is elevated to excessive levels over months, years or decades, the result is often “insulin resistance” or the inability of cells to properly utilize insulin in processing glucose. Cells become unable to lower glucose levels in the blood because they have lost the ability to use insulin further perpetuating high insulin levels in the blood. The ultimate result is that blood sugar levels rise. Syndrome X is insulin resistance with high blood insulin levels. 
Symptoms of Syndrome X
Interruptions in insulin release or utilization can create a whole cascade of problems which include a loss of energy and the disruption of many of our normal bodily functions. These include:
· Abdominal obesity. 
· Overweight. 50% of North Americans are 30%
or more overweight. 

· Atherosclerosis & cardiovascular disease. Both are associated with plaque formation. Elevated insulin levels increase plaque formation. An interesting fact: in the year 1900 when refined carbohydrates and sugars were not in wide use and when our diets were not as full of excessive Omega 6 oils - only 1% of the population had cardiovascular disease). 
· Elevated triglycerides and suppressed HDL(the good) cholesterol. 
· Type II Diabetes (insulin resistant). 
· Adrenal Exhaustion 

· Inflammation (arthritis, etc.) 

· Poly Cystic Ovarian disease - 75% of women
with cystic ovary disease have hyperinsulinism.
· Depression 

· Osteoporosis. Bone can also become insulin resistant affecting calcium deposition. 

· Colon cancer 

· Breast cancer
· Hypothyroidism. High levels of insulin shut off growth hormone in pituitary affecting thyroid function. Blood tests may not always indicate a thyroid insufficiency - symptoms of low thyroid may be the only indicator. The practice of feeding meat byproducts to cows including diseased sheep parts tainted with the disease scrapie was common in the United Kingdom (England & Northern Ireland). Cows were then slaughtered and fed to other cows - practices which led to the well publicized BSE (Mad Cow) outbreaks. 


Most of the damage actually originates in the liver. Instead of ushering glucose into its cells to use for energy, as muscle and fat cells do, the liver responds to insulin by releasing triglycerides into the blood. Although this is a normal response and won't do much harm in an otherwise healthy person, the effects can be downright lethal to someone with Syndrome X. The constant elevation in insulin levels cause the liver to produce more and more triglycerides, which elevates blood levels and increases the risk of heart disease. 

Insulin resistance may also encourage spontaneous, unnecessary blood clots to form in the coronary arteries, stopping the flow of blood and triggering a sudden heart attack. Elevated insulin levels seem to make blood vessels more narrow and less elastic as well, which forces the kidneys to retain sodium and water. This raises blood pressure and eventually the odds of atherosclerosis (hardening of the arteries).

Reaven, however, distances himself as much as he can from these high-protein, low-carb crusaders. He emphasizes in Syndrome X that insulin resistance doesn't make you fat. If you're overweight or obese, the likelihood of developing insulin resistance simply increases. What's more, insulin or carbohydrates themselves can't make you fat. Extra calories, no matter where they come from, are what cause weight gain.

Nearly half of all heart transplant patients develop transplant coronary artery disease, or TxCAD, within five years after transplant. In TxCAD the arteries of the new heart become narrowed and clogged by plaque. Severe cases can lead to retransplantation or death. 

Valantine, lead author of the study published in the May 1 issue of Circulation, previously showed that abnormally high triglyceride levels are correlated with an increased chance of developing TxCAD. Triglycerides are a type of fat manufactured by the liver from carbohydrates. Because an elevated triglyceride level is one symptom of dysmetabolic syndrome, Valantine wondered if other symptoms of the syndrome would also increase the risk of TxCAD for these patients.

Is there a way to combat Syndrome X? The answer is yes! Changes in the diet, increasing activity and supplementing the diet with nutrients can make a remarkable difference.

1. Reduce the consumption of refined carbohydrates and sugars.
2. Eliminate soda pop and fruit drinks.
3. Decrease consumption of starchy vegetables (White potatoes, corn, peas, carrots)
4. Increase lean meats
5. Increase leafy green vegetables. 
6. Increase healthy fats (nuts, flaxseed, fish).
7. Eliminate trans fatty acids (fried foods, margarine)
8. Balance carbohydrates with adequate protein (3-4 oz per meal )

You should consider using dietary supplements. Everyone should take a complete multiple vitamin and mineral supplement daily. Some additional supplements you may want to add are:

1. Chromium - to balance blood glucose
2. Flax seed or fish oil - omega 
3. fatty acids
3. Alphalipoic acid - an antioxidant that supports liver function.
4. Vitamin e and co-enzyme Q- 10 to support cardiovascular health.
5. The herbs fenugreek, bitter melon and gymnema - to eliminate excess blood glucose.
6. Garlic and l-carnitine to reduce cholesterol and triglycerides.

There are many other things you can do to prevent or even reverse Syndrome X. If you suffer from any of the health conditions mentioned or if they run in your family you may want to take a long look at your nutritional habits. Also, consider the diet of your children and their level of activity. Adult-onset (type 2) diabetes is increasing at an alarming rate among teenagers and young adults.

Syndrome X is growing in the United States, some researchers feel it could affect as much as 40% of the population in the next 10 years. This syndrome is proving the importance of a healthy diet in prevention of the most common diseases of the new millennium. Prevent SYNDROME X, it's cheap health insurance!
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