Hyperinsulinism and atherosclerosis:

Insulin is the hormone required to facilitate transport of blood glucose across the largely impermeable cell membrane. It is released in response to elevations in blood glucose, with more being needed in response to foods which cause a more rapid rise in blood glucose, and less being needed in response to exercise. The insulin binds to a receptor on the cell membrane, allowing the entry into muscle and fat cells, of glucose to form glycogen, fatty acids to generate triglycerides, and amino acids for protein synthesis. It is thus an anabolic hormone. It is a potent stimulator of growth factors, including insulin-growth factor 1 (IGF-1). It also inhibits catabolic processes such as the breakdown of glycogen and fat, and decreases gluconeogenesis (the production of glucose from lactate and amino acids). In essence, insulin signals to the cell that glucose is abundant and should be used as the preferred fuel.

Should there be any disturbances to the binding of insulin to the receptors, or of the receptor response to insulin, there will be reduced insulin activity, or insulin resistance. If insulin is not functioning, there is reduced glucose entry into the cells, which is detected by the pancreas as raised blood sugar (hyperglycaemia). The pancreatic response is then to produce more insulin, (hyperinsulinaemia) to compensate for the lack of cellular response to the hyperglycaemia. Insulin resistance has been estimated to occur in up to 25% of the ‘normal’ non-diabetic population of the USA5, at least as commonly as obesity. Poor insulin activity and chronically elevated blood insulin levels are associated with a number of serious diseases. Among these, hypertension6, obesity7,8, ischaemic heart disease9, dyslipidaemia10 and non-insulin-dependant diabetes mellitis11 are major diseases in which insulin resistance has a clearly demonstrated relationship with the aetiology and clinical course of the disease. The cluster of findings of hypertension, dyslipidaemia and hyperinsulinism has been labelled Syndrome X.

Effects of Insulin Resistance and Hyperinsulinism 
The causative relationship between hyperinsulism and these diseases can be understood on the basis of the anabolic effects of insulin. Insulin stimulates lipogenesis in arterial tissue and adipose tissue via an increased production of Acetyl-CoA, increasing entry of triglycerides, and increasing glucose entry. The characteristic dyslipidaemia of raised triglycerides and reduced HDL cholesterol apparently results from insulin’s influence on the cholesteryl ester transfer protein, which promotes the transfer of cholesteryl ester from HDL to VLDL(triglyceride), and resultant catabolism of Apo-A, the protein component of HDL12,13. Insulin has also been shown to raise the levels of HMG-CoA reductase, the rate-limiting enzyme in hepatic cholesterologenesis14, and thus may contribute to the raised cholesterol levels frequently seen with hyperinsulinism.

obesity occurs in up to 40% of the Australian population. Obesity is strongly correlated with insulin resistance, although not all obese patients have insulin resistance, nor does insulin resistance always result in obesity. Insulin resistance results in obesity predominantly via insulin’s anabolic effects on fat metabolism. It increases the production of acetyl-CoA and thus lipogenesis in adipocytes, increases glucose uptake into adipocytes, which becomes glycerophosphate and is then synthesised into triglycerides, and inhibits lipoprotein lipase and adenyl cyclase in the catabolism of fats. In addition, insulin resistance is postulated to result in a decrease in feeding-related, insulin-mediated thermogenesis, resulting in increased efficiency of weight gain22.

Increased cardiovascular disease results from the combination of obesity, hypertension, vascular smooth muscle proliferation and dyslipidaemia. Raised plasminogen activator inhibitor 1 (PAI-1) with resultant reduced fibrinolysis induced by hyperinsulinism23, further increases the risk of cardiovascular disease. Insulin resistance also reduces DHEA levels. As DHEA is antiatherogenic by virtue of its inhibition of fibroblasts and acts as a hypolipidaemic24, this is a further contribution to cardiovascular risks.

 In addition to altering DHEA metabolism, hyperinsulinism has other hormonal effects. Insulin inhibits the enzyme 17,20 lyase, thus reducing DHEA synthesis from pregnenolone , but paradoxically increasing free androgens by reducing sex-hormone binding globulin (SHBG)25. Excessive free androgens are linked with acne, visceral obesity, prostatic hypertrophy, polycystic ovary syndrome (PCOS), increased LDL serum concentration, infertility and hirsutism. There is increased renal clearance of these free androgens26, reduced aromatase enzyme activity with reduced conversion of testosterone to oestrogen, and increased hepatic glucuronidation and sulphation of oestrogens, which further imbalances the hormonal status27. That hyperinsulinism impedes ovulation in obese women with PCOS is supported in a recent study in which 89% of obese women with PCOS treated with metformin, used to treat NIDDM, ovulated28
Eicosanoid production is also altered by hyperinsulinism. Eicosanoids include prostaglandins and leukotrienes and are synthesised from the omega-3 and omega-6 essential fatty acids (EFAs). Insulin stimulates delta-5-desaturase, the enzyme responsible for the metabolism of the omega-6 EFA dihomogamma linoleic acid (DGLA) to arachidonic acid, the precursor of prostaglandin E2 (PGE2), a pro-inflammatory eicosanoid. Omega-3 EFAs are precursors for PGE3, an anti-inflammatory eicosanoid. Omega-6 and omega-3 EFAs compete for the delta- 5 and delta- 6 desaturase enzymes. The combination of a high omega-6 EFA intake, as in the typical Western diet, with competition for desaturase enzyme sites, with hyperinsulism, is thus a potent stimulus to inflammation. This pro-inflammatory state increases the levels of cytokines (inflammatory chemicals) and free radical production29,30 and thus may contribute to many auto-immune and degenerative disorders.

Several factors are known to promote insulin resistance:

Obesity, particularly central obesity, induces peripheral tissue insulin resistance, and overeating produces hyperinsulinism which promotes further weight gain. Thus a vicious cycle ensues of increasing weight gain and increasing hyperinsulinism. However, obesity itself does not necessarily create insulin resistance. There is an interaction between obesity and lack of exercise. A sedentary lifestyle, as is usual in Western society, predisposes to insulin resistance. One third of Australians have no exercise, and only one third exercise at a medium or high level35. Vigorous regular walking has been shown to result in a 36% decrease in the ratio of insulin/glucose concentrations with reduced endogenous insulin requirements, and reduced fat stores36. Exercise training apparently reverses insulin resistance by enhancing the recruitment of GLUT-4 to the cell surface. GLUT-4 acts to promote insulin-stimulated glucose transport in fast-twitch muscles37, and is an alternative glucose transport for skeletal muscle38. 

Dietary factors are also implicated in the development of insulin resistance. High carbohydrate diets decrease insulin receptor numbers, probably as a result of the increased cellular contact with insulin and resultant receptor down regulation39.

A number of studies have shown that high carbohydrate diets increase plasma triglyceride levels, VLDL cholesterol, insulin and glucose concentrations in NIDDM40,41 and in post-menopausal women42. 

Magnesium:

various micronutrients have been shown to affect cellular insulin resistance. Calcium, magnesium and sodium have been particularly implicated, with some researchers believing that the imbalance of calcium and magnesium intracellularly is the primary defect of insulin-resistance47, with most of the dietary and lifestyle factors found to increase insulin resistance inducing a calcium/magnesium imbalance intracellularly48. Magnesium plays an important role in glucose homeostasis by affecting both insulin secretion and action. Tissue levels of magnesium are often low in diabetics49 and low intracellular magnesium results in impairment of insulin action and a worsening of insulin resistance in hypertension and NIDDM50,51. Sodium chloride induces insulin resistance by causing magnesium loss and further disturbing this calcium/magnesium ratio52.

Chromium is another micronutrient necessary for good insulin function. Chromium deficiency has been related to elevated blood glucose levels, hypercholesterolaemia and the development of aortic plaques53, presumably via increasing insulin resistance. Chromium functions physiologically to promote the insulin responsiveness of skeletal muscle, and probably adipocytes as well. The mechanism may be through an effect on insulin internalisation and regulation of the synthesis or insertion of insulin receptors into the plasma membrane54; chromium oligopeptide has been shown to activate insulin receptor tyrosine kinase activity in the presence of insulin55. Deficiency of biotin also results in impaired glucose tolerance. Animal studies suggest that a high biotin diet improves the metabolism and/or the utilisation of glucose without increasing insulin levels56.

Cytokines such as tumour necrosis factor (TNF) and interleukin 2 have also been implicated as important mechanisms in this regard57,58. TNF is raised in adipocytes in obesity, and has been shown to inhibit insulin-stimulated tyrosine-phosphorylation of both the insulin receptor and insulin receptor substrate, and to stimulate downregulation of the insulin-sensitive glucose transporter, GLUT-4 in adipocytes59. Increased production of TNF occurs in immune cell activation states such as infection and inflammation. Smoking also increases insulin-resistance perhaps via this mechanism60. Elevated androgens apparently also contribute to insulin resistance61. Chronic stress has been suggested to promote insulin resistance by increasing adrenalin and cortisol levels62. 

In summary, insulain resistance is a common metabolic disorder in modern Western society, predisposed to largely as a result of factors in modern Western society living. I hypothesise that the connection with hypoglycaemia lies in the fact that high glycaemic index foods cause a transient relative hypoglycaemia; this results in a temporary insulin resistance and reactive hyperinsulinism, causing reactive hypoglycaemia as the receptor returns to normal configuration.

HIGH-PROTEIN DIETS
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Trading Your Health for Temporary Weight Loss
Once again, medical doctors and the paperback book industry advocating high-protein and fat- laden diets are grabbing the attention of millions of desperate people. "Lose 20 pounds in 30 days!" "Eat all the bacon you want and be thin as a breadstick!" The truth about these types of fad "diets" is that people can temporarily lose large amounts of weight, and can even lower their blood cholesterol, sugar, and triglycerides -- but the method is unhealthful. 

The only study published on the most popular high-protein diet, Dr. Atkin's diet, shows the cholesterol goes up and LDL "bad" cholesterol goes up significantly, and HDL "good" cholesterol goes down significantly in women. Free fatty acids levels, which when elevated are associated with heart arrhythmias, are doubled. (J Am Diet Assoc 77:264 - 270, 1980).

Hyperinsulinism and Insulin Resistance
Advocates of high-protein diets explain the reason people are fat is not because of the fat they eat, but because of hyperinsulinism and insulin resistance. Insulin, the major regulator of fuel storage and release, is synthesized by the pancreas and secreted into the blood stream after we eat. Insulin stimulates the synthesis of fat, proteins, and glycogen (the storage form for sugars). It encourages fat cells to store fat and prevents the release of fat from these cells. Therefore, high levels of insulin, known as hyperinsulinism, would be expected to promote obesity. Eating simple sugars (including too much fruit), flours, and drinking alcohol stimulate insulin production and release. Eating all kinds of fat raises insulin levels (Diabetes Care 16:1459, 1993; Am J Clin Nutr 73:878, 2001). Exercise, eating whole grains, and small frequent meals (grazing), as opposed to gorging, lower insulin levels. Eating less food and a high-protein, low-carbohydrate diet can also lower insulin levels (Int J Obes Relat Metab Disord20:1067, 1996). 

One of the greatest distortions of the truth promoted by high-protein diet advocates is that protein causes little or no increase in production of insulin. However, research shows just the opposite. When fed in equal amounts (calories), beef raises insulin more than whole grain pasta, cheese more than white pasta, and fish more than porridge (Am J Clin Nutr 66:1264, 1997). Maybe as important is the fact that carbohydrates are very satisfying for our hunger drive. Potatoes produce twice the level of appetite satisfaction as beef or cheese (Eur J Clin Nutr 49:675, 1995).

Insulin resistance is one of the reasons for hyperinsulinism. This condition is strongly associated with obesity; and in general the fatter you become the more insulin resistance you will demonstrate, for one important reason. Insulin resistance is an adaptation that keeps fat people from becoming even fatter -- reducing the effectiveness of the insulin molecules causes less efficient fat storage. The underlying cause is the high-fat, high-sugar American diet, lack of physical exercise, and resulting obesity (Cent Eur J Public Health 7:122, 1999). However, recent research suggests that it is really the diet that causes insulin resistance and hyperinsulinemia rather than the resulting obesity being the cause (J Appl Physiol 84:1311, 1998).

Restoring Your Metabolism
The healthiest way to reduce insulin resistance and lower insulin levels is with a diet high in complex carbohydrates and low in fat, and exercise -- this approach corrects the underlying causes of the resistance. In 1992, James Barnard published a study on the effects of a high complex carbohydrate diet and exercise on hyperinsulinemia (Am J Cardiol, 69:440, 1992). After three weeks, insulin levels in adult-type diabetics and people identified with insulin resistance were reduced by one-third. This study also showed a significant reduction in blood pressure (6/8 mm Hg), triglycerides (26%), cholesterol (22%) and weight (body mass index -- 4%).

The "Ketogenic" High-Protein Diets
There are two kinds of high-protein diets popular today: Those that limit calorie intake by causing the body to develop a metabolic state known as ketosis; and those that make stringent rules which limit the dieter's intake of food. 

The "ketogenic diets" cause the body to produce ketones by severe restriction of carbohydrate intake while allowing unlimited fat and protein intake. With insufficient intake of the body's primary fuel, carbohydrate, the body turns to fats from foods and from body fat for fuel. Byproducts of this metabolism are acidic substances called ketones (acetacetic acid, B-hydroxybuteric acid, and acetone). The metabolic condition is known as ketosis. Ketosis is associated with loss of appetite, nausea, fatigue, and hypotension (lower blood pressure). The result is a decrease in food (calorie) intake. Ketosis is the key to the diet's success, by allowing the body to starve while reducing the suffering of severe hunger pangs.

This same condition, ketosis, occurs naturally when people are literally starving to death or seriously ill. During starvation this metabolic state is a kindness of nature allowing the victim to suffer much reduced pains of hunger while dying. During illness the suppression of the appetite frees the person to rest and recuperate, rather then be forced by hunger to gather and prepare food. Because ketogenic diets simulate this metabolic state seen with serious illness, I refer to them as "the make yourself sick diets." As we will see below, another reason low-carbohydrate, high-protein diets deserve this title is they contain significant amounts of the very foods -- the meats -- that the American Cancer Society and the Heart Association tell us contribute to our most common causes of death and disability.

Initial Rapid Weight Loss
The initial weight loss is rapid, and therefore very rewarding, for the desperate dieter. Most of this loss, however, is water loss, rather than fat loss. With little carbohydrate in the diet the body resorts to using its glycogen stores of glucose. Glycogen, stored in the liver and muscles, can meet the average person's glucose needs for about 12 to 18 hours. With each gram of glycogen is stored 2.7 grams of water. The average body stores 300 grams of glycogen. Depletion of the body's glycogen would result in an almost overnight weight loss of 1110 grams (37 ounces or over 3 pounds). The ketones also cause a strong diuretic effect on the kidneys, resulting in losses of large amounts of fluid. The carbohydrate ceiling for weight loss may be as low as 15 grams, depending on the individual. This is only 60 calories of carbohydrate, which means 1/3 of a baked potato, 1/3 cup of rice, or one orange daily could be your limit of carbohydrate intake in order to remain in sufficient ketosis to suppress your appetite.

The Second Phase of Weight Loss
People who manage to stay on high-protein diets also lose weight because these diets restrict carbohydrate calories such as fruits, vegetables, breads, cereals, and legumes. Think about Thanksgiving on a high-protein ketogenic diet. You can have turkey, ham, butter, mayonnaise, and sour cream; but you can't have potatoes, yams, bread dressing, cranberry sauce, breads, corn on the cob, hot cider, or pumpkin pie. By eliminating so many foods from your diet, you automatically reduce your calorie intake, resulting in a negative calorie balance and therefore weight loss. Doris Bosnyack of San Bernardino says, "I stayed on it about 3 weeks. After a while I couldn't eat; the taste of the food was terrible. I didn't enjoy it -- just meat, meat, meat. I wasn't a big meat eater to begin with. I got constipated and lethargic. I looked terrible. I looked like someone ran over me. My eyes got sunken in and blackened. I just felt sick."

As you reach your desired weight on these diets you are allowed more carbohydrate. A maintenance diet prescribes levels generally between 30 and 90 grams of carbohydrates daily. However, if you start to regain weight as would be expected as you leave the appetite-suppressing advantages of ketosis, then you must immediately go straight back to the strictest carbohydrate-restrictive diet.

However, living with ketosis gets old fast for most people. Any benefits are usually temporary because it is too unpleasant to be in a state of ketosis seen with sickness -- so people go back to their old way of eating to feel better and to enjoy their diet more, and they regain their lost weight and then some. A telling example of this is Dr. Atkins, the most famous advocate of ketogenic diets, who admits to being 20 pounds overweight; however, my eyeball of the situation leads me to believe that he's easily wearing 40 extra pounds of fat or more. (Since his cardiac arrest and near death experience in April 2002, he appears to have lost some weight - maybe he is now on the McDougall diet? See the June 2002 McDougall Newsletter for details on this event.)

Ketogenic Diets Are Not for Humans
I have had Dr. Atkins on my radio show twice in the past and there are only two things we could agree on: first, his patients are constipated (there is no dietary fiber in meat, fish, poultry, cheese, butter, or eggs); and second, all major health organization make dietary recommendations opposite to his approach. Major professional health organizations, including the American Heart Association, the National Cholesterol Education Program, and the American Cancer Society endorse a diet that is composed of 10% to 15% protein, 55% to 60% carbohydrates, and 25% to 30% fat. The Atkins Diet can be more than 80% protein or fat, and less than 6% carbohydrate depending upon the low-carbohydrate foods selected. High-fat, high-protein diets are believed to be the underlying cause of our major diseases, including heart disease, strokes, adult-type diabetes, and obesity. In a report in the October 9, 2001 issue of the journal Circulation, the Nutrition Committee of the American Heart Association wrote "High-protein diets may also be associated with increased risk for coronary heart disease due to intakes of saturated fat, cholesterol, and other associated dietary factors" (Circulation 104:1869, 2001). "High-protein diets are not recommended because they restrict healthful foods that provide essential nutrients and do not provide the variety of foods needed to adequately meet nutritional needs. Individuals who follow these diets are therefore at risk for compromised vitamin and mineral intake, as well as potential cardiac, renal, bone, and liver abnormalities overall."

Dr. Atkins recommends you eat all you can eat of roast rack of lamb, lobster dripping in butter, and bacon and eggs. He believes human beings are carnivores -- an observation contradicted by all aspects of our anatomy and physiology. Our teeth are not like a cat's, we have no claws for tearing apart meat, our intestine is designed for digesting plant foods, not meat, and our livers have a limited capacity to metabolize cholesterol, which is one big reason our cholesterol levels rise on the Western diet.

Food-restricting High-protein Diets
The second form of high-protein diets employs stringent rules for choosing foods in order to limit calorie intake. For example, The Zone Diet asks you to limit your protein intake to about 100 grams a day of protein, then distribute the rest of the calories as 30% protein, 30% fat, and 40% carbohydrate. Following these rules a man would be eating about 1300 calories a day, when he actually needs 2300 calories a day. You're not supposed to feel hunger because you are in "the Zone" of properly-balanced insulin levels - right!

The Carbohydrate Addicts Diet reduces your calorie intake by asking you to eat two severely carbohydrate-restricted meals and one well-balanced "Reward Meal" containing carbohydrates (limited to one hour of eating). The carbohydrate-restricted meals severely limit your food choices to meats, poultry, fish, oils and most high-fat dairy products; as a result you take in fewer calories. 

The Reward Meal has been modified over the years from 1991, when "All foods are allowed on the Reward Meal and quantities are not limited" with unlimited amounts of alcohol; to 1999, when a Reward Meal begins with two cups of fresh salad followed by equal portions of 1/3 protein, 1/3 low-carbohydrate vegetables, and 1/3 high-carbohydrate foods, and modest amounts of alcohol. 

Is It the Fat or the Carbohydrates?
The resurgence of high-protein diets is based primarily on the misconception that carbohydrates alone induce weight gain. Actually the fat in the American diet is the biggest culprit. Fat is already in the chemical form for storage and is almost effortlessly moved from the fork and spoon to the body's fat cells (costing only 3% of the calories of the fat). In fact, this transfer is performed so easily that the chemical structure of the dietary fat remains largely unchanged as it is stored; so that chemically analyzed body fat reflects a person's diet. If one eats large amounts of cold-water fish then the body fat is filled with omega-3 fats, and margarines and shortenings result in the storage of trans fats. To convert carbohydrate into fat is expensive, costing 30% of the calories, and therefore this conversion is relatively limited on the Western diet (Ann N Y Acad Sci 819:44, 1997).

Carbohydrates in their simple and refined forms do raise insulin levels and as a result when combined with fat, as they are on the Western diet, they promote obesity. One definite improvement in the diet made by advocates of the low-carbohydrate regimes is their consistent recommendation to avoid sugar, white flour, milk, ice cream, cakes, pies, soft drinks, and low-fat diet products which contain large amounts of highly-refined carbohydrates. Also to their credit they all do recommend a high intake of healthful green and yellow vegetables, like asparagus, cauliflower, and onions. But they fail the dieter by restricting healthful complex carbohydrates, like rice, corn, beans and potatoes, and by recommending butter, eggs, meats and other very high-fat, high-cholesterol, and/or high-protein foods.

Osteoporosis and kidney stones are caused primarily by a diet rich in animal foods. Such a diet provides an abundance of acid that must be neutralized in order for the body to function properly and health to be maintained. The body's primary buffering system is its bones. The bones dissolve as the first step to osteoporosis. The second step involves changes in the kidneys' physiology caused by animal foods that results in the loss of this bone material into the urinary system. During its passage through the ureters some of the calcium solidifies into calcium kidney stones and the rest is lost from the body, leaving the bones porous (J Nutr 128:1051, 1998; J Pedriatr 117.743, 1990). 

Mental Function Impaired by Ketosis
Mental health seems to be impaired by ketosis. Performance on the "Trail-making Task," a neuropsychological test which requires higher order mental processing and flexibility was found to be adversely affected by the ketogenic diet (Int J Obes Relat Metab Disord 19:811, 1995). Maybe this reduced mental capacity is one reason some people on the Atkins Diet profess to feeling so great.

Val Johnson of Lakeland, Florida, summarizes his experiences on a ketogenic diet: "Our family doctor recommended the Atkins Diet to us. We got on it and we got sick, especially when we followed the bacon recommendation, where he says you can eat all the bacon you want. We stayed on the diet a week and a half. I believe the diet affected my thinking. I made some real bad mistakes on the job. One of them cost me a considerable amount of money. The most costly was when I ordered ¾ inch pipe when the customer wanted 1 ½ pipe, and it was a large order. It did cloud my thinking. I felt lethargic and slow and wasn't mentally alert on my job."

Lowering Risk Factors by Not Eating
So how do authors of ketogenic diets claim their diet will improve your health? This is based mostly on the observation that hyperinsulinism is corrected and that this condition is associated with atherosclerosis, high blood pressure, and diabetes. Hyperinsulinism is a risk factor, like blood sugar, cholesterol, triglycerides, blood pressure, and body weight. The important word here is "risk factor." The actual disease these risk factors are predicting is rotten arteries (atherosclerosis). On a ketogenic diet, blood cholesterol, sugar, and triglycerides may be reduced because dieters are eating much less, as a result of loss of appetite and sometimes nausea caused by the ketosis. This only proves you can cause your risk factors to decrease by harmful treatment of your body. Here is a similar example: cancer chemotherapy will cause a loss of appetite, decrease in food intake, with resulting weight loss, lowered cholesterol and triglycerides (Biochem Int 24:1015, 1991). No one would consider these toxic drugs a healthful approach to lowered risk factors and fat loss.

The Natural Way to Permanent Weight Loss
There is a simpler, more healthful answer to obesity: eat the foods that thin people around the world eat; for example, the healthy people of Asia who thrive on high-carbohydrate, rice-based diets. The Japanese eat a diet abundant in rice and vegetables with only small amounts of animal protein and have a very low incidence of heart disease, breast, colon and prostate cancer and the world's greatest longevity. Many Seventh-Day Adventists are strict vegetarians, who consume mainly grains, legumes, fruits, and vegetables, and as a result have a lower incidence of heart disease and colon cancer compared to the general population (Am J Clin Nutr 48:833, 1988; Cancer Res 35:3513, 1975). A recent (2001) study of Seventh Day Adventists found they lived longer and healthier. The vegetarian men and women had some of the best results with an expected age of death at 83.3 and 85.7 years, respectively. That is 9.5 and 6.1 years longer than the average Californian lives (Arch Intern Med 161:1645, 2001). 

A diet based on complex carbohydrates with the addition of fruits and vegetables will cause effortless, permanent, healthful weight loss without restricting food or causing hunger. You eat delicious dishes such as minestrone soup, chili, and bean burritos. And you won't ever have to make yourself sick again with fried cheese cubes wrapped in bacon.

BRIEF HISTORY OF HIGH-PROTEIN DIETS
*The first known diet book was published in 1864 by an English casket-maker, William Banting, after he became alarmed because he could no longer tie his shoes and had gotten so fat he had to walk down the stairs backward.His book, Letter of Corpulence, called for low-carbohydrate foods and daily alcohol, and sold 58,000 copies.
*In 1961, Herman Taller wrote Calories Don't Count, which sold two million copies and was against carbohydrates and sugar.
*In 1967, Irwin Stillman published The Quick Weight-Loss Diet and sold 20 million copies of his high-protein, low-carbohydrate diet.
*In 1972, Robert Atkins published his version of the high-protein low-carbohydrate diet, The Diet Revolution.
*In 1978, the national bestseller, The Scarsdale Diet, advocating a 700-calorie, high-protein diet, was published. 
*In 1992, Atkins reissued his book as The New Diet Revolution. 
*Between 1991 and the present there has been one other successful ketogenic diet, Protein Power. 
*Other currently popular high-protein, non-ketogenic diets such as The Carbohydrate Addicts Diet, Sugar Busters!, Enter The Zone, The Schwarzheim Principle, and Suzanne Somers' Get Skinny on Fabulous Food, simply restrict your calorie intake by various concocted rules based on little or no science. 

lth for Temporary Weight Loss
Once again, medical doctors and the paperback book industry advocating high-protein and fat- laden diets are grabbing the attention of millions of desperate people. "Lose 20 pounds in 30 days!" "Eat all the bacon you want and be thin as a breadstick!" The truth about these types of fad "diets" is that people can temporarily lose large amounts of weight, and can even lower their blood cholesterol, sugar, and triglycerides -- but the method is unhealthful. 

The only study published on the most popular high-protein diet, Dr. Atkin's diet, shows the cholesterol goes up and LDL "bad" cholesterol goes up significantly, and HDL "good" cholesterol goes down significantly in women. Free fatty acids levels, which when elevated are associated with heart arrhythmias, are doubled. (J Am Diet Assoc 77:264 - 270, 1980).

Hyperinsulinism and Insulin Resistance
Advocates of high-protein diets explain the reason people are fat is not because of the fat they eat, but because of hyperinsulinism and insulin resistance. Insulin, the major regulator of fuel storage and release, is synthesized by the pancreas and secreted into the blood stream after we eat. Insulin stimulates the synthesis of fat, proteins, and glycogen (the storage form for sugars). It encourages fat cells to store fat and prevents the release of fat from these cells. Therefore, high levels of insulin, known as hyperinsulinism, would be expected to promote obesity. Eating simple sugars (including too much fruit), flours, and drinking alcohol stimulate insulin production and release. Eating all kinds of fat raises insulin levels (Diabetes Care 16:1459, 1993; Am J Clin Nutr 73:878, 2001). Exercise, eating whole grains, and small frequent meals (grazing), as opposed to gorging, lower insulin levels. Eating less food and a high-protein, low-carbohydrate diet can also lower insulin levels (Int J Obes Relat Metab Disord20:1067, 1996). 

One of the greatest distortions of the truth promoted by high-protein diet advocates is that protein causes little or no increase in production of insulin. However, research shows just the opposite. When fed in equal amounts (calories), beef raises insulin more than whole grain pasta, cheese more than white pasta, and fish more than porridge (Am J Clin Nutr 66:1264, 1997). Maybe as important is the fact that carbohydrates are very satisfying for our hunger drive. Potatoes produce twice the level of appetite satisfaction as beef or cheese (Eur J Clin Nutr 49:675, 1995).

Insulin resistance is one of the reasons for hyperinsulinism. This condition is strongly associated with obesity; and in general the fatter you become the more insulin resistance you will demonstrate, for one important reason. Insulin resistance is an adaptation that keeps fat people from becoming even fatter -- reducing the effectiveness of the insulin molecules causes less efficient fat storage. The underlying cause is the high-fat, high-sugar American diet, lack of physical exercise, and resulting obesity (Cent Eur J Public Health 7:122, 1999). However, recent research suggests that it is really the diet that causes insulin resistance and hyperinsulinemia rather than the resulting obesity being the cause (J Appl Physiol 84:1311, 1998).

Restoring Your Metabolism
The healthiest way to reduce insulin resistance and lower insulin levels is with a diet high in complex carbohydrates and low in fat, and exercise -- this approach corrects the underlying causes of the resistance. In 1992, James Barnard published a study on the effects of a high complex carbohydrate diet and exercise on hyperinsulinemia (Am J Cardiol, 69:440, 1992). After three weeks, insulin levels in adult-type diabetics and people identified with insulin resistance were reduced by one-third. This study also showed a significant reduction in blood pressure (6/8 mm Hg), triglycerides (26%), cholesterol (22%) and weight (body mass index -- 4%).

The "Ketogenic" High-Protein Diets
There are two kinds of high-protein diets popular today: Those that limit calorie intake by causing the body to develop a metabolic state known as ketosis; and those that make stringent rules which limit the dieter's intake of food. 

The "ketogenic diets" cause the body to produce ketones by severe restriction of carbohydrate intake while allowing unlimited fat and protein intake. With insufficient intake of the body's primary fuel, carbohydrate, the body turns to fats from foods and from body fat for fuel. Byproducts of this metabolism are acidic substances called ketones (acetacetic acid, B-hydroxybuteric acid, and acetone). The metabolic condition is known as ketosis. Ketosis is associated with loss of appetite, nausea, fatigue, and hypotension (lower blood pressure). The result is a decrease in food (calorie) intake. Ketosis is the key to the diet's success, by allowing the body to starve while reducing the suffering of severe hunger pangs.

This same condition, ketosis, occurs naturally when people are literally starving to death or seriously ill. During starvation this metabolic state is a kindness of nature allowing the victim to suffer much reduced pains of hunger while dying. During illness the suppression of the appetite frees the person to rest and recuperate, rather then be forced by hunger to gather and prepare food. Because ketogenic diets simulate this metabolic state seen with serious illness, I refer to them as "the make yourself sick diets." As we will see below, another reason low-carbohydrate, high-protein diets deserve this title is they contain significant amounts of the very foods -- the meats -- that the American Cancer Society and the Heart Association tell us contribute to our most common causes of death and disability.

Initial Rapid Weight Loss
The initial weight loss is rapid, and therefore very rewarding, for the desperate dieter. Most of this loss, however, is water loss, rather than fat loss. With little carbohydrate in the diet the body resorts to using its glycogen stores of glucose. Glycogen, stored in the liver and muscles, can meet the average person's glucose needs for about 12 to 18 hours. With each gram of glycogen is stored 2.7 grams of water. The average body stores 300 grams of glycogen. Depletion of the body's glycogen would result in an almost overnight weight loss of 1110 grams (37 ounces or over 3 pounds). The ketones also cause a strong diuretic effect on the kidneys, resulting in losses of large amounts of fluid. The carbohydrate ceiling for weight loss may be as low as 15 grams, depending on the individual. This is only 60 calories of carbohydrate, which means 1/3 of a baked potato, 1/3 cup of rice, or one orange daily could be your limit of carbohydrate intake in order to remain in sufficient ketosis to suppress your appetite.

The Second Phase of Weight Loss
People who manage to stay on high-protein diets also lose weight because these diets restrict carbohydrate calories such as fruits, vegetables, breads, cereals, and legumes. Think about Thanksgiving on a high-protein ketogenic diet. You can have turkey, ham, butter, mayonnaise, and sour cream; but you can't have potatoes, yams, bread dressing, cranberry sauce, breads, corn on the cob, hot cider, or pumpkin pie. By eliminating so many foods from your diet, you automatically reduce your calorie intake, resulting in a negative calorie balance and therefore weight loss. Doris Bosnyack of San Bernardino says, "I stayed on it about 3 weeks. After a while I couldn't eat; the taste of the food was terrible. I didn't enjoy it -- just meat, meat, meat. I wasn't a big meat eater to begin with. I got constipated and lethargic. I looked terrible. I looked like someone ran over me. My eyes got sunken in and blackened. I just felt sick."

As you reach your desired weight on these diets you are allowed more carbohydrate. A maintenance diet prescribes levels generally between 30 and 90 grams of carbohydrates daily. However, if you start to regain weight as would be expected as you leave the appetite-suppressing advantages of ketosis, then you must immediately go straight back to the strictest carbohydrate-restrictive diet.

However, living with ketosis gets old fast for most people. Any benefits are usually temporary because it is too unpleasant to be in a state of ketosis seen with sickness -- so people go back to their old way of eating to feel better and to enjoy their diet more, and they regain their lost weight and then some. A telling example of this is Dr. Atkins, the most famous advocate of ketogenic diets, who admits to being 20 pounds overweight; however, my eyeball of the situation leads me to believe that he's easily wearing 40 extra pounds of fat or more. (Since his cardiac arrest and near death experience in April 2002, he appears to have lost some weight - maybe he is now on the McDougall diet? See the June 2002 McDougall Newsletter for details on this event.)

Ketogenic Diets Are Not for Humans
I have had Dr. Atkins on my radio show twice in the past and there are only two things we could agree on: first, his patients are constipated (there is no dietary fiber in meat, fish, poultry, cheese, butter, or eggs); and second, all major health organization make dietary recommendations opposite to his approach. Major professional health organizations, including the American Heart Association, the National Cholesterol Education Program, and the American Cancer Society endorse a diet that is composed of 10% to 15% protein, 55% to 60% carbohydrates, and 25% to 30% fat. The Atkins Diet can be more than 80% protein or fat, and less than 6% carbohydrate depending upon the low-carbohydrate foods selected. High-fat, high-protein diets are believed to be the underlying cause of our major diseases, including heart disease, strokes, adult-type diabetes, and obesity. In a report in the October 9, 2001 issue of the journal Circulation, the Nutrition Committee of the American Heart Association wrote "High-protein diets may also be associated with increased risk for coronary heart disease due to intakes of saturated fat, cholesterol, and other associated dietary factors" (Circulation 104:1869, 2001). "High-protein diets are not recommended because they restrict healthful foods that provide essential nutrients and do not provide the variety of foods needed to adequately meet nutritional needs. Individuals who follow these diets are therefore at risk for compromised vitamin and mineral intake, as well as potential cardiac, renal, bone, and liver abnormalities overall."

Dr. Atkins recommends you eat all you can eat of roast rack of lamb, lobster dripping in butter, and bacon and eggs. He believes human beings are carnivores -- an observation contradicted by all aspects of our anatomy and physiology. Our teeth are not like a cat's, we have no claws for tearing apart meat, our intestine is designed for digesting plant foods, not meat, and our livers have a limited capacity to metabolize cholesterol, which is one big reason our cholesterol levels rise on the Western diet.

Food-restricting High-protein Diets
The second form of high-protein diets employs stringent rules for choosing foods in order to limit calorie intake. For example, The Zone Diet asks you to limit your protein intake to about 100 grams a day of protein, then distribute the rest of the calories as 30% protein, 30% fat, and 40% carbohydrate. Following these rules a man would be eating about 1300 calories a day, when he actually needs 2300 calories a day. You're not supposed to feel hunger because you are in "the Zone" of properly-balanced insulin levels - right!

The Carbohydrate Addicts Diet reduces your calorie intake by asking you to eat two severely carbohydrate-restricted meals and one well-balanced "Reward Meal" containing carbohydrates (limited to one hour of eating). The carbohydrate-restricted meals severely limit your food choices to meats, poultry, fish, oils and most high-fat dairy products; as a result you take in fewer calories. 

The Reward Meal has been modified over the years from 1991, when "All foods are allowed on the Reward Meal and quantities are not limited" with unlimited amounts of alcohol; to 1999, when a Reward Meal begins with two cups of fresh salad followed by equal portions of 1/3 protein, 1/3 low-carbohydrate vegetables, and 1/3 high-carbohydrate foods, and modest amounts of alcohol. 

Is It the Fat or the Carbohydrates?
The resurgence of high-protein diets is based primarily on the misconception that carbohydrates alone induce weight gain. Actually the fat in the American diet is the biggest culprit. Fat is already in the chemical form for storage and is almost effortlessly moved from the fork and spoon to the body's fat cells (costing only 3% of the calories of the fat). In fact, this transfer is performed so easily that the chemical structure of the dietary fat remains largely unchanged as it is stored; so that chemically analyzed body fat reflects a person's diet. If one eats large amounts of cold-water fish then the body fat is filled with omega-3 fats, and margarines and shortenings result in the storage of trans fats. To convert carbohydrate into fat is expensive, costing 30% of the calories, and therefore this conversion is relatively limited on the Western diet (Ann N Y Acad Sci 819:44, 1997).

Carbohydrates in their simple and refined forms do raise insulin levels and as a result when combined with fat, as they are on the Western diet, they promote obesity. One definite improvement in the diet made by advocates of the low-carbohydrate regimes is their consistent recommendation to avoid sugar, white flour, milk, ice cream, cakes, pies, soft drinks, and low-fat diet products which contain large amounts of highly-refined carbohydrates. Also to their credit they all do recommend a high intake of healthful green and yellow vegetables, like asparagus, cauliflower, and onions. But they fail the dieter by restricting healthful complex carbohydrates, like rice, corn, beans and potatoes, and by recommending butter, eggs, meats and other very high-fat, high-cholesterol, and/or high-protein foods.

Osteoporosis and kidney stones are caused primarily by a diet rich in animal foods. Such a diet provides an abundance of acid that must be neutralized in order for the body to function properly and health to be maintained. The body's primary buffering system is its bones. The bones dissolve as the first step to osteoporosis. The second step involves changes in the kidneys' physiology caused by animal foods that results in the loss of this bone material into the urinary system. During its passage through the ureters some of the calcium solidifies into calcium kidney stones and the rest is lost from the body, leaving the bones porous (J Nutr 128:1051, 1998; J Pedriatr 117.743, 1990). 

Mental Function Impaired by Ketosis
Mental health seems to be impaired by ketosis. Performance on the "Trail-making Task," a neuropsychological test which requires higher order mental processing and flexibility was found to be adversely affected by the ketogenic diet (Int J Obes Relat Metab Disord 19:811, 1995). Maybe this reduced mental capacity is one reason some people on the Atkins Diet profess to feeling so great.

Val Johnson of Lakeland, Florida, summarizes his experiences on a ketogenic diet: "Our family doctor recommended the Atkins Diet to us. We got on it and we got sick, especially when we followed the bacon recommendation, where he says you can eat all the bacon you want. We stayed on the diet a week and a half. I believe the diet affected my thinking. I made some real bad mistakes on the job. One of them cost me a considerable amount of money. The most costly was when I ordered ¾ inch pipe when the customer wanted 1 ½ pipe, and it was a large order. It did cloud my thinking. I felt lethargic and slow and wasn't mentally alert on my job."

Lowering Risk Factors by Not Eating
So how do authors of ketogenic diets claim their diet will improve your health? This is based mostly on the observation that hyperinsulinism is corrected and that this condition is associated with atherosclerosis, high blood pressure, and diabetes. Hyperinsulinism is a risk factor, like blood sugar, cholesterol, triglycerides, blood pressure, and body weight. The important word here is "risk factor." The actual disease these risk factors are predicting is rotten arteries (atherosclerosis). On a ketogenic diet, blood cholesterol, sugar, and triglycerides may be reduced because dieters are eating much less, as a result of loss of appetite and sometimes nausea caused by the ketosis. This only proves you can cause your risk factors to decrease by harmful treatment of your body. Here is a similar example: cancer chemotherapy will cause a loss of appetite, decrease in food intake, with resulting weight loss, lowered cholesterol and triglycerides (Biochem Int 24:1015, 1991). No one would consider these toxic drugs a healthful approach to lowered risk factors and fat loss.

The Natural Way to Permanent Weight Loss
There is a simpler, more healthful answer to obesity: eat the foods that thin people around the world eat; for example, the healthy people of Asia who thrive on high-carbohydrate, rice-based diets. The Japanese eat a diet abundant in rice and vegetables with only small amounts of animal protein and have a very low incidence of heart disease, breast, colon and prostate cancer and the world's greatest longevity. Many Seventh-Day Adventists are strict vegetarians, who consume mainly grains, legumes, fruits, and vegetables, and as a result have a lower incidence of heart disease and colon cancer compared to the general population (Am J Clin Nutr 48:833, 1988; Cancer Res 35:3513, 1975). A recent (2001) study of Seventh Day Adventists found they lived longer and healthier. The vegetarian men and women had some of the best results with an expected age of death at 83.3 and 85.7 years, respectively. That is 9.5 and 6.1 years longer than the average Californian lives (Arch Intern Med 161:1645, 2001). 

A diet based on complex carbohydrates with the addition of fruits and vegetables will cause effortless, permanent, healthful weight loss without restricting food or causing hunger. You eat delicious dishes such as minestrone soup, chili, and bean burritos. And you won't ever have to make yourself sick again with fried cheese cubes wrapped in bacon.

BRIEF HISTORY OF HIGH-PROTEIN DIETS
*The first known diet book was published in 1864 by an English casket-maker, William Banting, after he became alarmed because he could no longer tie his shoes and had gotten so fat he had to walk down the stairs backward.His book, Letter of Corpulence, called for low-carbohydrate foods and daily alcohol, and sold 58,000 copies.
*In 1961, Herman Taller wrote Calories Don't Count, which sold two million copies and was against carbohydrates and sugar.
*In 1967, Irwin Stillman published The Quick Weight-Loss Diet and sold 20 million copies of his high-protein, low-carbohydrate diet.
*In 1972, Robert Atkins published his version of the high-protein low-carbohydrate diet, The Diet Revolution.
*In 1978, the national bestseller, The Scarsdale Diet, advocating a 700-calorie, high-protein diet, was published. 
*In 1992, Atkins reissued his book as The New Diet Revolution. 
*Between 1991 and the present there has been one other successful ketogenic diet, Protein Power. 
*Other currently popular high-protein, non-ketogenic diets such as The Carbohydrate Addicts Diet, Sugar Busters!, Enter The Zone, The Schwarzheim Principle, and Suzanne Somers' Get Skinny on Fabulous Food, simply restrict your calorie intake by various concocted rules based on little or no science. 

JM: Estrogens effectively relieve symptoms of menopause, such as hot flashes, and improve vaginal strength, but there is a price to be paid if they are taken orally. Estrogen applied to vaginal tissues effectively improves vaginal tissues, as well as strengthening bone, without any indication of an increased risk in cancer of the body of the uterus (endometrial cancer).

It is surprising that estrogen delivered through the vaginal tissues, and presumably through the skin does not increase risk of cancer, since topical application results in higher blood levels of estrogen than when taken orally. Blood concentrations of estriol were similar for 1 mg of estriol administered vaginally and 10 mg given orally, suggesting vaginal absorption is more effective than oral (Acta Obstet Gynecol Scand 63:563, 1984). These findings together suggest that the treatment of vaginal thinning should be done with topical preparations in a dose only sufficient enough to relieve the symptoms, and as small as possible to avoid systemic effects, like an increased risk of breast cancer. As little as 7 micrograms of estradiol delivered vaginally will increase bone density and effectively relieve vaginal dryness and thinning (Am J Obstet Gynecol 177:115, 1997). Progesterone should be administered along with estrogen to reduce the risk of breast and uterine cancer. I prefer to prescribe mixtures of estradiol (.05 - .1 mg) and natural progesterone (20 - 30 mg) in a cream base to be applied daily to the skin. (See the McDougall Program for Women, chapter 13, for details on HRT).
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