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A member of the group of compounds classified as lipids, lauric acid is a medium-length long-chain fatty acid. In its solid form, the compound occurs as white or colorless needlelike crystals that melt at approximately 44 degrees Celsius. Lauric acid, which is extremely irritating to the gastrointestinal system in its pure state, is found in the form of glycerides in a number of natural fats and oils, especially those of the coconut and palm kernel. Due to the significant amount of lauric acid it contains, palm oil is often utilized in the baking industry as a kind of preservative, since the saturated fatty acid helps stave off oxidation and spoiling. Lauric acid is also believed to possess antimicrobial properties and is frequently exploited by pharmaceutical companies as well.

COCONUT OIL IN HEALTH AND DISEASE: ITS AND MONOLAURIN'S POTENTIAL AS CURE FOR HIV/AIDS
By: Dr. Conrado S. Dayrit*
The coconut is called the tree of life for it has been providing us, humans, food and drink, materials for housing, fuel and many industrial uses. And its medicinal uses are many and varied. The latest medical potential of products of the coconut first identified by Jon Kabara and others in the 70s, is the anti-bacterial, anti-viral and anti-fungal activity of its medium chain fatty acids, particularly lauric acid (C12:0) in its monoglyceride form (monolaurin or ML).

Folkloric and Ayurvedic writings are replete with accounts of the efficacy of the coconut for many ailments -from the cure of wounds, bums, ulcers, lice infestations to dissolution of kidney stones(l) and treatment of choleraic dysenteries(2). The people of South Asia and the Pacific also look to the coconut as an important provider of food, drink and fuel, not to mention its many uses in industry. Hence, it has been called the tree of life.

More recently, Lim-Sylianco et al demonstrated in animals a powerful protecting effect of coconut oil against six powerful muta-carcinogenic chemicals, (such as benzpyrine, azaserine and nitrosamines). The protection was observed not only when coconut oil was given with the diet for several days before the mutacarcinogen but also when it was given in one bolus or dose with the mutacarcinogen(J.4). In both experiments, coconut oil gave a significantly higher protection than soybean oil. In another animal study by Lim-Navarro, et al (5), evidence for another protectant effect of coconut oil was obtained, i.e. significant prevention against shock in rats injected with E. coli endotoxin. The mechanism for these anti-inflammatory, antitoxic, antimutacarcinogenic actions are still not known.

HIV-AIDS Patients and the Coconut
According to Mary Enig(11), the AIDS organization, Keep Hope Alive, has documented several HIV -AIDS patients whose viral load fell to as low as undetectable levels, when they took coconut oil or ate coconut (half a coconut a day) or when they added coconut to their anti-HIV medication (anti protease and/or antiretrovirals) that had previously not been effective. The amount of coconut oil consumed (50 ml or 3 1/2 tablespoonfuls) or half of a coconut, would contain 20-25 grams of lauric acid, which indicates that the oil is metabolized in the body to release lauric acid and/or monolaurin

This initial trial confirmed the anecdotal reports that coconut oil does have an anti-viral effect and can beneficially reduce the viral load of HIV patients. The positive anti-viral action was seen not only with the monoglyceride of lauric acid but with coconut oil itself. This indicates that coconut oil is metabolized to monoglyceride forms of C-8, C-IO, C- 12 to which it must owe its anti-pathogenic activity.

The simplest lipids are the fatty acids. These are long chain hydrocarbons with carboxyl groups (COOH groups). We are interested in two groups of fatty acids: saturated and unsaturated fatty acids. Saturated fatty acids are so called because each carbon atom in the chain holds all the possible hydrogen atoms it can. These lipids tend to be solids at room temperature. These are also the sorts of lipids found around organs in the human body, acting a cushions. The only bonds present between the carbon atoms are single bonds, Figure 1. 

Unsaturated fatty acids do not have all the hydrogens they can hold, for there are occasional carbon-carbon double bonds in addition to the single bonds between carbon atoms

There are 4 fatty acids of the saturated type that are important to know

	Lauric Acid
	Myristic Acid
	Palmitic Acid
	Stearic Acid

	C12H24O2
	C14H28O2
	C16H32O2
	C18H36O2

	found in coconut oil
	found in coconut oil
	found in lard
	found in lard


There are 4 unsaturated fatty acids that are important to remember, as well, 

	Linoleic Acid
	alpha-Linolenic Acid
	gamma-Linolenic Acid
	Arachidonic Acid

	found in corn oil, soybean oil, cottonseed oil
	found in leafy vegetables and vegetable oils
	found in leafy vegetables and vegetable oils
	found in peanut oil, brain/nervous tissue

	ESSENTIAL for life[??]

	n-6 or w6
	n-3 or w3
	n-6 or w6
	n-6 or w6

	18:2 delta 9, 12
	18:3 delta 9, 12, 15
	18:3 delta 6, 9, 12
	20:4 delta 5, 8, 11, 14


Why is Arachidonic acid important? It is important because it is the precursor fatty acid for prostaglandin and leukotriene biosynthesis. These compounds are known as eicosanoids, i.e., compounds based off 20 carbons.

Prostaglandins are based off prostanoic acid; representative PG's and leukotrienes (LT's) are shown, in Figure 9, as well. There are nomenclature rules that follow prostaglandins, too. PG is short for prostaglandin. The letter tells us about the ring constituents and the subscripted number tells us how many double bonds there are on the side chains.

	PGE2
	PGF2
	TXA2
	PGI2

	vasodilator
	uterine muscle contractant
	vasodilator; platelet aggregator
	aka prostacyclin; vasodilator


	LTB4
	LTC4

	chemotactic agent for PMN's (segmented neutrophils)
	involved in allergy and anaphylaxis; more potent than HISTAMINE in shutting down airways and increasing swelling


PG's may be inhibited at the level of synthesis with aspirin; anti-leukotriene agents are now available for treating airway diseases.

Cholesterol also plays an important role in digestion. The manner in which this occurs is that a derivative of cholesterol (cholic acid) reacts with one of two amino acids or derivatives to form detergents. Detergents emulsify fat in the small bowel as small particles so that the enzymes in our small bowels may begin digesting the lipid. The two big bile salts, as these detergents are called, are glycocholic acid and taurocholic acid,

There are several important steroid hormones. The first is Vitamin D3 Figure 19. This steroid is necessary for proper bone uptake o Cortisol is known as the muscle wasting hormone. This hormone kicks in as a stress hormone during starvation and causes muscle protein to be catabolized in such a manner that the carbon back bone of the individual amino acids is used to synthesize glucose. Cortisone we're familiar with as an anti-inflammatory agent. Aldosterone is a mineralocorticoid that is responsible for directly regulating sodium/potassium ion regulation and indirectly with water balance and chloride ion regulation. Progesterone is the last female sex steroid hormone and is also the precursor for the synthesis of testosterone in the malef calcium and for adequate calcium metabolism in the body. The synthesis of this steroid begins Note that each estrogen (estriol, estradiol and estrone) has an aromatic ring A. This is due to an enzyme found in the biological fat layer in females called aromatase. Aromatase aromaticizes testosterone to the estrogensin the skin with the photolysis of a cholesterol metabolite called 7-dehydrocholesterol. The synthesis of this "vitamin" is completed in the liver and kidney, respectively.

Cholesterol is also the precursor for the steroid sex hormones

“Approximately 50% of the fatty acids in coconut fat are lauric acid. Lauric acid is a medium chain fatty acid, which has the additional beneficial function of being formed into monolaurin in the human or animal body. Monolaurin is the anti-viral, antibacterial, and antiprotozoal monoglyceride used by the human or animal to destroy lipid coated viruses such as HIV, herpes, cytomegalovirus, influenza, various pathogenic bacteria including listeria monocytogenes and heliobacter pylori, and protozoa such as giardia lamblia. Some studies have also shown some antimicrobial effects of the free lauric acid."

Saturated fatty acids have no double bonds and this makes them stable. 
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The diagram above is of Stearic acid . It has 18 carbon atoms and no double bonds. It is designated 18:0 . Because all the carbon atoms are surrounded by hydrogen atoms, it is called saturated . As the hydrogen atoms are all close together, it is difficult to bend. It is this resistance to bending that makes most saturMono- unsaturated fatty acids are unsaturated fatty acids with one double bond. [image: image3.png]Saturated fatty acids
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Here we have another 18 carbon fatty acid: Oleic acid , the major fatty acid in olive oil. This has one ' double bond ' in the middle. Fatty acids with one double bond are called mono -unsaturated. It is designated by the term 18:1 . Because of the double bond this fatty acid can bend and is liquid at room temperature. Oleic acid is also the most abundant fatty acid in animal fats and in human fat. 

 Poly- unsaturated fatty acids are those with two or more double bonds. 
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The one above is Linoleic acid , the most abundant fatty acid in vegetable seed oils such as sunflower, safflower, soya and corn oils. This has two double bonds, the first after the sixth carbon atom. This makes it an Omega-6 fatty acid. If the first double bond follows the third carbon atom, the fatty acid is an Omega-3 fatty acid. The shorthand for linoleic acid is 18:2. 

Some fatty acids come in two configurations: Omega-3 and Omega-6. Linolenic acid , an 18-carbon molecule with three double bonds, is an example. Alpha-linolenic acid is Omega-3 , while Gamma-linolenic acid is OmegaAll polyunsaturated fatty acids are liquid at room temperature. 

The unsaturated fatty acids are not stable; they react gradually with oxygen in the air and become rancid. This oxygenation process produces molecules known as free radicals which are known to have undesirable effects on the body. The more unsaturated a fatty acid is, the more liable it is to oxidation. This is why polyunsaturated margarines must be kept refrigerated. 

Body cell walls are made of cholesterol, protein and fats. The graph below demonstrates that the human body's fat make-up is largely of saturated and monounsaturated fatty acids. We contain very little polyunsaturated fat. Cell walls have to allow the various nutrients that body cells need from the blood, but stop harmful pathogens. They must be stable. An intake of large quantities of polyunsaturated fatty acids changes the constituency of cholesterol and body fat. Cell walls become softer and more unstable. 
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Polyunsaturated fats suppress the immune system 
Polyunsaturated fats (PUFs) are greatly immunosuppressive, and anything that suppresses the immune system is likely to cause cancer. The first person to suggest that polyunsaturated fats cause cancer was Dr R A Newsholme of Oxford University, England. (6) What Newsholme wrote was that when our bodies get sufficient nutrition, our diet includes immunosuppressive PUFs which make us prone to infection by bacteria and viruses. When we are starved, however, our body stores of PUFs are depleted. This allows our bodies' immune systems to recover which, in turn, allows us to fight existing infection and prevent other infections. He was making the point that the immunosuppressive effects of PUFs in sunflower seeds are useful in treating autoimmune diseases such as multiple sclerosis, (7) and that the same fatty acids could be used to suppress the immune system to prevent rejection of kidney transplants. 

It was during the early days of kidney transplantation that doctors first encountered the problem of tissue rejection as their patients' bodies destroyed the alien transplanted kidneys. If transplantation were to be a success, they had to find a way to suppress the immune system. Newsholme had said that there was no better way to immunosuppress a renal patient than with sunflower seed oil. So kidney transplant doctors fed their patients linoleic acid. (8) (Linoleic acid is the major polyunsaturated fatty acid in vegetable oils.) But the transplant doctors were then astonished to see how quickly their patients deveIn 1990, Martin called Newsholme's Oxford University office but by then Newsholme had retired. Martin spoke to his successor to find that they were still treating autoimmune diseases with PUFs. By then they were using fish oil. The doctor said the reason for the fish oil was that the degree of immunosuppression increased with the degree of unsaturation and fish oil was much more unsaturated than sunflower oil. Martin asked the doctor why they were not talking about PUFs causing cancer. The doctor replied that if he did that he would be run out of Oxford. 

loped cancers: some cancers were up to twenty times as frequent as was expected. 

This was in linIn 1989 there was a report of a ten-year trial at a Veterans' Administration Hospital in Los Angeles. In this trial half the patients were fed a diet which had double the amount of PUFs as compared to saturated fats. In the half of the patients on the high PUF diet there was a fifteen percent increase in cancer deaths compared to the saturated fat group. (10) The authors of the report said that the PUFs had been the cause of the increase in cancer deaths. The British Medical Journal carried an editorial in its 6 October 1973 issue which asked if PUFs were carcinogenic. It came to the conclusion that they were. 

Wayne Martin likes to tell a story which suggests just how cancer-causing are PUFs. In 1930 in the USA, eighty percent of men smoked cigarettes and the tar content of cigarettes was much higher than it is today. The death rate at that time from lung cancer was very low. In 1955 doctors decided that PUFs were good in terms of heart disease protection. After this lung cancer deaths increased so dramatically. By 1980 although the number of American men who smoked had dropped to only thirty percent, three times as mSince 1974, the increase of polyunsaturated fats has been blamed for the alarming increase in malignant melanoma (skin cancer) in Australia. (12) We are all told that the sun causes it. Are Australians going out in the sun any more now than they were fifty years ago? They are certainly eating more polyunsaturated oils: in Australia in 1995 I saw that even the cream on milk was removed and replaced with vegetable oil. Victims of the disease have been found to have polyunsaturated oils in their skin cells. Polyunsaturated oils are oxidised readily by ultra-violet radiation from the sun and form harmful 'free radicals'. These are known to damage the cell's DNA and this can lead to the deregulation we call cancer. Saturated fats are stable. They do not oxidise and form free radicals. 

Malignant melanoma is also said to be increasing in this country. Does the sun cause this? In Britain the number of sufferers is so small as to be relatively insignificant. Even so, it is not likely that the sun is to blame since all the significant increase is in the over-seventy-five-year-olds. People in this age group tend to get very little sun. 

That the sun is not to blame is confirmed by other findings: 

Melanoma occurs ten times as often in Orkney and Shetland than it does on Mediterranean islands. 

It also occurs more frequently on areas that are not exposed to the sun. 

In Scotland, for example, there are five times as many melanomas on the feet as on the hands; 

and in Japan, forty per cent of pedal melanomas are on the soles of the feet 

This was in line with heart trials using diets that were high in PUFs which, reported an excess of cancer deaths from as early as 1971

In 1990, Martin called Newsholme's Oxford University office but by then Newsholme had retired. Martin spoke to his successor to find that they were still treating autoimmune diseases with PUFs. By then they were using fish oil. The doctor said the reason for the fish oil was that the degree of immunosuppression increased with the degree of unsaturation and fish oil was much more unsaturated than sunflower oil. Martin asked the doctor why they were not talking about PUFs causing cancer. The doctor replied that if he did that he would be run out of Oxford. 

Polyunsaturated fats promote cancer 
Many laboratories have shown that diets high in polyunsaturated fatty acids promote tumours. Cancer promotion is not the same as cancer causing. The subject is complex; suffice to say here that promoters are substances that help to speed up reproduction of existing cancer cells. 

It has been known since the early 1970s that it is linoleic acid that is the major culprit. As Professor Raymond Kearney of Sydney University put it in 1987: 'Many laboratories have shown that a greater proportion of polyunsaturated fats are superior to diets rich in saturated fats in promoting the yield of experimental mammary tumours. In such studies, omega-6 linoleic acid appeared to be the crucial fatty acid . . .' and 'Vegetable oils (eg Corn oil and sunflower oil) which are rich in linoleic acid are potent promoters of tumour growth

Polyunsaturated fats and breast cancer 
A study of 61,471 women aged forty to seventy-six, conducted in Sweden, looked into the relation of different fats and breast cancer. The results were published in January 1998. This study found an inverse association with monounsaturated fat and a positive association with polyunsaturated fat. In other words, monounsaturated fats protected against breast cancer and polyunsaturated fats increased the risk. Saturated fats were neutral

Conclusions 
Saturated fats and animal fats are usually blamed for all manner of diseases in Western society. But look at the facts: 

In the 19th-century, when animal fats were all that was available, cancers were rare (as was heart disease). 

Polyunsaturated fats and oils are used to suppress the immune system, such immunosuppression is known to cause cancers to start and promote cancer. 

In this last century there has been a change in favour of polyunsaturated fats and oils – and cancer rates have soared. 

An Interview With Dr. Raymond Peat

A Renowned Nutritional Counselor Offers His Thoughts About Thyroid Disease

Mary Shomon: Why do women with treated hypothyroidism frequently still have inappropriately high levels of cholesterol and high triglycerides, and what can they do to help lower these levels?

Dr. Ray Peat: Often it's because they were given thyroxine, instead of the active thyroid hormone, but hypertriglyceridemia can be caused by a variety of things that interact with hypothyroidism. Estrogen treatment is a common cause of high triglycerides, and deficiencies of magnesium, copper, and protein can contribute to that abnormality. Toxins, including some drugs and herbs, can irritate or stimulate the liver to produce too much triglyceride. T3, triiodothyronine, is the active thyroid hormone, and it is produced (mainly in the liver) from thyroxine, and the female liver is less efficient than the male liver in producing it, as is the female thyroid gland. The thyroid gland, which normally produces some T3, will decrease its production in the presence of increased thyroxine. Therefore, thyroxine often acts as a "thyroid anti-hormone," especially in women. When thyroxine was tested in healthy young male medical students, it seemed to function "just like the thyroid hormone," but in people who are seriously hypothyroid, it can suppress their oxidative metabolism even more. It's a very common, but very serious, mistake to call thyroxine "the thyroid hormone."

High cholesterol is more closely connected to hypothyroidism than hypertriglyceridemia is. Increased T3 will immediately increase the conversion of cholesterol to progesterone and bile acids. When people have abnormally low cholesterol, I think it's important to increase their cholesterol before taking thyroid, since their steroid-forming tissues won't be able to respond properly to thyroid without adequate cholesterol.

Mary Shomon: You feel that progesterone can have anti-stress effects, without harming the adrenal glands. Is progesterone therapy something you feel is useful to many or most hypothyroid patients? How can a patient know if she needs progesterone? Do you recommend blood tests? And if so, at what point in a woman's cycle?

Dr. Ray Peat: Estrogen blocks the release of hormone from the thyroid gland, and progesterone facilitates the release. Estrogen excess or progesterone deficiency tends to cause enlargement of the thyroid gland, in association with a hypothyroid state. Estrogen can activate the adrenals to produce cortisol, leading to various harmful effects, including brain aging and bone loss. Progesterone stimulates the adrenals and the ovaries to produce more progesterone, but since progesterone protects against the catabolic effects of cortisol, its effects are the opposite of estrogen's. Progesterone has antiinflammatory and protective effects, similar to cortisol, but it doesn't have the harmful effects. In hypothyroidism, there is a tendency to have too much estrogen and cortisol, and too little progesterone.

The blood tests can be useful to demonstrate to physicians what the problem is, but I don't think they are necessary. There is evidence that having 50 or 100 times as much progesterone as estrogen is desirable, but I don't advocate "progesterone replacement therapy" in the way it's often understood. Progesterone can instantly activate the thyroid and the ovaries, so it shouldn't be necessary to keep using it month after month. If progesterone is used consistently, it can postpone menopause for many years.

Cholesterol is converted to pregnenolone and progesterone by the ovaries, the adrenals, and the brain, if there is enough thyroid hormone and vitamin A, and if there are no interfering factors, such as too much carotene or unsaturated fatty acids. Progesterone deficiency is an indicator that something is wrong, and using a supplement of progesterone without investigating the nature of the problem isn't a good approach. The normal time to use a progesterone supplement is during the "latter half" of the cycle, the two weeks from ovulation until menstruation. If it is being used to treat epilepsy, cancer, emphysema, migraine or arthritis, or something else so serious that menstrual regularity isn't a concern, then it can be used at any time. If progesterone is used consistently, it can postpone menopause for many years.

Mary Shomon: What supplements do you feel are essential for most people with hypothyroidism?

Dr. Ray Peat: Because the quality of commercial nutritional supplements is dangerously low, the only supplement I generally advocate is vitamin E, and that should be used sparingly. Occasionally, I will suggest limited use of other supplements, but it is far safer in general to use real foods, and to exclude foods which are poor in nutrients. Magnesium is typically deficient in hypothyroidism, and the safest way to get it is by using orange juice and meats, and by using epsom salts baths; magnesium carbonate can be helpful, if the person doesn't experience side effects such as headaches or hemorrhoids.

Mary Shomon: Do you feel that there are any special considerations, issues, or treatments for men with hypothyroidism?

Dr. Ray Peat: Thyroid supplements can be useful for prostate hypertrophy and some cases of impotence and infertility. Occasionally, a man who can't put on a normal amount of weight finds that a thyroid supplement allows normal weight gain. Leg cramps, insomnia and depression are often the result of hypothyroidism. Heart failure, gynecomastia, liver disease, baldness and dozens of other problems can result from hypothyroidism.

Mary Shomon: Many people describe how they are clinically hypothyroid, with elevated TSH levels, but have extremely high pulse rates. Do you have any thoughts as to what might be going on in that situation?

Dr. Ray Peat: In hypothyroidism, thyrotropin-release hormone (TRH) is usually increased, increasing release of TSH. TRH itself can cause tachycardia, "palpitations," high blood pressure, stasis of the intestine, increase of pressure in the eye, and hyperventilation with alkalosis. It can increase the release of norepinephrine, but in itself it acts very much like adrenalin. TRH stimulates prolactin release, and this can interfere with progesterone synthesis, which in itself affects heart function.

I consider even the lowest TSH within the "normal range" to be consistent with hypothyroidism; in good health, very little TSH is needed. When the thyroid function is low, the body often compensates by over-producing adrenalin. The daily production of adrenalin is sometimes 30 or 40 times higher than normal in hypothyroidism. The adrenalin tends to sustain blood sugar in spite of the metabolic inefficiency of hypothyroidism, and it can help to maintain core body temperature by causing vasoconstriction in the skin, but it also disturbs the sleep and accelerates the heart. During the night, cycles of rising adrenalin can cause nightmares, wakefulness, worry, and a pounding heart. Occasionally, a person who has chronically had a heart rate of 150 beats per minute or higher, will have a much lower heart rate after using a thyroid supplement for a few days. If your temperature or heart rate is lower after breakfast than before, it's likely that they were raised as a result of the nocturnal increase of adrenalin and cortisol caused by hypothyroidism.

Mary Shomon: You have written that for some people, there is a problem converting T4 to T3, but that diet can help. You recommend a piece of fruit or juice or milk between meals, plus adequate protein, can help the liver produce the hormone. Can you explain a bit more about this idea and how it works?

Dr. Ray Peat: The amount of glucose in liver cells regulates the enzyme that converts T4 to T3. This means that hypoglycemia or diabetes (in which glucose doesn't enter cells efficiently) will cause hypothyroidism, when T4 can't be converted into T3. When a person is fasting, at first the liver's glycogen stores will provide glucose to maintain T3 production. When the glycogen is depleted, the body resorts to the dissolution of tissue to provide energy. The mobilized fatty acids interfere with the use of glucose, and certain amino acids suppress the thyroid gland. Eating carbohydrate (especially fruits) can allow the liver to resume its production of T3. 

Mary Shomon: You have recommended if supplemental T3 is used, a thyroid patients "nibble on a 10-15 mg Cytomel tablet throughout the day." Can you explain why? Would compounded time-released T3 as available in some compounding pharmacies do the same?

Dr. Ray Peat: Most hypothyroid people can successfully use a supplement that contains four parts of thyroxine for each part of T3, but some people need a larger proportion of T3 for best functioning. The body normally produces several micrograms of T3 every hour, but if a large amount of supplementary thyroid is taken in a short time, the liver quickly inactivates some of the excess T3. Taking a few micrograms per hour provides what the body can use, and doesn't suppress either the liver's or the thyroid's production of the hormone. 

I have only rarely talked to anyone who had good results with the so-called time-release T3, and I have seen analyses of some samples in which there was little or no T3 present. It is hard to compound T3 properly, and the conditions of each person's digestive system can determine whether the T3 is released all at once, or not at all. I don't think there is a valid scientific basis for calling anything "time-release T3." 

I have been told that the company which now owns the Armour name and manufactures "Armour thyroid USP" has added a polymer to the formula, and I think this would account for the stories I have heard about its apparent inactivity. Some people have found that the tablets passed through their intestine undigested, so I think it's advisable to crush or powder the tablets. 

Mary Shomon: You feel that excessive aerobic exercise can be a cause of hypothyroidism. Can you explain this further? How much is too much?

Dr. Ray Peat: I'm not sure who introduced the term "aerobic" to describe the state of anaerobic metabolism that develops during stressful exercise, but it has had many harmful repercussions. In experiments, T3 production is stopped very quickly by even "sub-aerobic" exercise, probably becaue of the combination of a decrease of blood glucose and an increase in free fatty acids. In a healthy person, rest will tend to restore the normal level of T3, but there is evidence that even very good athletes remain in a hypothyroid state even at rest. A chronic increase of lactic acid and cortisol indicates that something is wrong. The "slender muscles" of endurance runners are signs of a catabolic state, that has been demonstrated even in the heart muscle. A slow heart beat very strongly suggests hypothyroidism. Hypothyroid people, who are likely to produce lactic acid even at rest, are especially susceptible to the harmful effects of "aerobic" exercise. The good effect some people feel from exercise is probably the result of raising the body temperature; a warm bath will do the same for people with low body temperature.

Mary Shomon: You feel that chronic protein deficiency is a common cause of hypothyroidism. How much protein should people get (as much as 70-100 grams a day?) and what types of protein, in order to prevent hypothyroidism?

Dr. Ray Peat: The World Health Organization standard was revised upward by researchers at MIT, and recently the MIT standard has been revised upward again by military researchers; this is described in a publication of the National Academy of Sciences (National Academy Press, The Role of Protein and Amino Acids in Sustaining and Enhancing Performance, 1999). When too little protein, or the wrong kind of protein, is eaten, there is a stress reaction, with thyroid suppression. Many of the people who don't respond to a thyroid supplement are simply not eating enough good protein. I have talked to many supposedly well educated people who are getting only 15 or 20 grams of protein per day. To survive on that amount, their metabolic rate becomes extremely low. The quality of most vegetable protein (especially beans and nuts) is so low that it hardly functions as protein. Muscle meats (including the muscles of poultry and fish) contain large amounts of the amino acids that suppress the thyroid, and shouldn't be the only source of protein. It's a good idea to have a quart of milk (about 32 grams of protein) every day, besides a variety of other high quality proteins, including cheeses, eggs, shellfish, and potatoes. The protein of potatoes is extremely high quality, and the quantity, in terms of a percentage, is similar to that of milk. 

Mary Shomon: You talk about darkness and shorter days of winter as a stress. It's known that more thyroid hormone is needed by some patients during colder weather. Are there other things you recommend patients do to "winterproof" their metabolism?

Dr. Ray Peat: Very bright incandescent lights are helpful, because light acts on, and restores, the same mitochondrial enzymes that are governed by the thyroid hormone. In squirrels, hibernation is brought on by the accumulation of unsaturated fats in the tissues, suppressing respiration and stimulating increased serotonin production. In humans, winter sickness is intensified by those same antithyroid substances, so it's important to limit consumption of unsaturated fats and tryptophan (which is the source of serotonin). When a person is using a thyroid supplement, it's common to need four times as much in December as in July.

Mary Shomon: You have reported that pregnenolone can be helpful for Graves' patients with exophthalmus. Can you explain further? 

Dr. Ray Peat: Graves' disease and exophthalmos can occur with hypothyroidism or euthyroidism, as well as with hyperthyroidism. Pregnenolone regulates brain chemistry in a way that prevents excessive production of ACTH and cortisol, and it helps to stabilize mitochondrial metabolism. It apparently acts directly on a variety of tissues to reduce their retention of water. In the last several years, all of the people I have seen who had been diagnosed as "hyperthyroid" have actually been hypothyroid, and benefitted from increasing their thyroid function; some of these people had also been told that they had Graves' disease. 

Mary Shomon: You are a proponent of coconut oil for thyroid patients. Can you explain why? 

Dr. Ray Peat: An important function of coconut oil is that it supports mitochondrial respiration, increasing energy production that has been blocked by the unsaturated fatty acids. Since the polyunsaturated fatty acids inhibit thyroid function at many levels, coconut oil can promote thyroid function simply by reducing those toxic effects. It allows normal mitochondrial oxidative metabolism, without producing the toxic lipid peroxidation that is promoted by unsaturated fats.

Mary Shomon: Do you have any thoughts for thyroid patients who are trying to do everything right, and yet still can't lose any weight?

Dr. Ray Peat: Coconut oil added to the diet can increase the metabolic rate. Small frequent feedings, each combining some carbohydrate and some protein, such as fruit and cheese, often help to keep the metabolic rate higher. Eating raw carrots can prevent the absorption of estrogen from the intestine, allowing the liver to more effectively regulate metabolism. If a person doesn't lose excess weight on a moderately low calorie diet with adequate protein, it's clear that the metabolic rate is low. The number of calories burned is a good indicator of the metabolic rate. The amount of water lost by evaporation is another rough indicator: For each liter of water evaporated, about 1000 calories are burned. 

Mary Shomon:You have talked about internal malnutrition as a problem for many thyroid patients, due to insufficient digestive juices and poor intestinal movements. Are there ways patients who are treated for hypothyroidism can help alleviate this problem.

Dr. Ray Peat: The absorption and retention of magnesium, sodium, and copper, and the synthesis of proteins, are usually poor in hypothyroidism. Salt craving is common in hypothyroidism, and eating additional sodium tends to raise the body temperature, and by decreasing the production of aldosterone, it helps to minimize the loss of magnesium, which in turn allows cells to respond better to the thyroid hormone. This is probably why a low sodium diet increases adrenalin production, and why eating enough sodium lowers adrenalin and improves sleep. The lowered adrenalin is also likely to improve intestinal motility.

Mary Shomon: You've mentioned eggs, milk and gelatin as good for the thyroid. Can you explain a bit more about this?

Dr. Ray Peat: Milk contains a small amount of thyroid and progesterone, but it also contains a good balance of amino acids. For adults, the amino acid balance of cheese might be even better, since the whey portion of milk contains more tryptophan than the curd, and tryptophan excess is significantly antagonistic to thyroid function. The muscle meats contain so much tryptophan and cysteine (which is both antithyroid and potentially excitotoxic) that a pure meat diet can cause hypothyroidism. In poor countries, people have generally eaten all parts of the animal, rather than just the muscles--feet, heads, skin, etc. About half of the protein in an animal is collagen (gelatin), and collagen is deficient in tryptophan and cysteine. This means that, in the whole animal, the amino acid balance is similar to the adult's requirements. Research in the amino acid requirements of adults has been very inadequate, since it has been largely directed toward finding methods to produce farm animals with a minimum of expense for feed. The meat industry isn't interested in finding a diet for keeping chickens, pigs, and cattle healthy into old age. As a result, adult rats have provided most of our direct information about the protein requirements of adults, and since rats keep growing for most of their life, their amino acid requirements are unlikely to be the same as ours. 

Mary Shomon: Do you think the majority of people with hypothyroidism get too much or too little iodine? Should people with hypothyroidism add more iodine, like kelp, seaweeds, etc.?

Dr. Ray Peat: 30 years ago, it was found that people in the US were getting about ten times more iodine than they needed. In the mountains of Mexico and in the Andes, and in a few other remote places, iodine deficiency still exists. Kelp and other sources of excess iodine can suppress the thyroid, so they definitely shouldn't be used to treat hypothyroidism.

Mary Shomon: What are your thoughts for Graves' disease/hyperthyroidism patients? Should they move ahead quickly to get radioactive iodine treatment, or are there natural things they might be able to try to temporarily - or even permanently - get a remission?

Dr. Ray Peat: Occasionally, a person with a goiter will temporarily become hyperthyroid as the gland releases its colloid stores in a corrective process. Some people enjoy the period of moderate hyperthyroidism, but if they find it uncomfortable or inconvenient, they can usually control it just by eating plenty of liver, and maybe some cole slaw or raw cabbage juice. Propranolol will slow a rapid heart. The effects of a thyroid inhibitor, PTU, propylthiouracil, have been compared to those of thyroidectomy and radioactive iodine. The results of the chemical treatment are better for the patient, but not nearly so profitable for the physician.

Besides a few people who were experiencing the unloading of a goiter, and one man from the mountains of Mexico who became hypermetabolic when he moved to Japan (probably from the sudden increase of iodine in his diet, and maybe from a smaller amount of meat in his diet), all of the people I have seen in recent decades who were called "hyperthyroid" were not. None of the people I have talked to after they had radioiodine treatment were properly studied to determine the nature of their condition. Radioiodine is a foolish medical toy, as far as I can see, and is never a proper treatment.

Benefits of Coconut Oil 

Nearly 50% of the fatty acid in natural coconut oil is lauric acid, which converts to the fatty acid monolaurin in the body. Lauric acid has adverse effects on a variety of microorganisms including bacteria, yeast, fungi, and enveloped viruses. It destroys the lipid membrane of such enveloped viruses as HIV, measles, Herpes simplex virus (HSV-1), influenza and cytomegalovirus (CMV). Its usefulness in treating AIDS is currently under investigation. It is a main component of human breast milk and helps protect children from illness during infancy.

From Mary Enig PhD… Coconuts play a unique role in the diets of mankind because they are the source of important physiologically functional components.  These physiologically functional components are found in the fat part of whole coconut, in the fat part of desiccated coconut, and in the extracted coconut oil.   Lauric acid, the major fatty acid from the fat of the coconut, has long been recognized for the unique properties that it lends to nonfood uses in the soaps and cosmetics industry.  More recently, lauric acid has been recognized for its unique properties in food use, which are related to its antiviral, antibacterial, and antiprotozoal functions.  Now, capric acid, another of coconut’s fatty acids has been added to the list of coconut’s antimicrobial components.  These fatty acids are found in the largest amounts only in traditional lauric fats, especially from coconut.  Also, recently published research has shown that natural coconut fat in the diet leads to a normalization of body lipids, protects against alcohol damage to the liver, and improves the immune system’s anti-inflammatory response.  Clearly, there has been increasing recognition of health- supporting functions of the fatty acids found in coconut.

Approximately 50% of the fatty acids in coconut fat are lauric acid.  Lauric acid is a medium chain fatty acid, which  has the additional beneficial function of being formed into monolaurin in the human or animal body.  Monolaurin is the antiviral, antibacterial, and antiprotozoal monoglyceride used by the human or animal to destroy lipid-coated viruses such as HIV, herpes, cytomegalovirus, influenza, various pathogenic bacteria, including listeria monocytogenes and helicobacter pylori, and protozoa such as giardia lamblia.  Some studies have also shown some antimicrobial effects of the free lauric acid.
Also, approximately 6-7% of the fatty acids in coconut fat are capric acid.  Capric acid is another medium chain fatty acid, which has a similar beneficial function when it is formed into monocaprin in the human or animal body.  Monocaprin has also been shown to have antiviral effects against HIV and is being tested for antiviral effects against herpes simplex and antibacterial effects against chlamydia and other sexually transmitted bacteria. (Reuters, London June 29, 1999

Kabara (1978) and others have reported that certain fatty acids (FAs) (e.g., medium-chain saturates) and their derivatives (e.g., monoglycerides (MGs)) can have adverse effects on various microorganisms: those microorganisms that are inactivated include bacteria, yeast, fungi, and enveloped viruses. Additionally, it is report-ed that the antimicro----bial effects of the FAs and MGs are additive, and total concentration is critical for inactivating virus-es (Isaacs and Thormar 1990). 
The properties that determine the anti-infective action of lipids are related to their structure: e.g., monoglycerides, free fatty acids.  The monoglycerides are active; diglycerides and triglycerides are inactive.  Of the saturated fatty acids, lauric acid has greater antiviral activity than either caprylic acid (C-8), capric acid (C-10), or myristic acid (C-14).  In general, it is reported that the fatty acids and monoglycerides produce their killing/inactivating effect by lysing the plasma membrane lipid bilayer.  The antiviral action attributed to monolaurin is that of solubilizing the lipids and phospholipids in the envelope of the virus, causing the disintegration of the virus envelope.  However, there is evidence from recent studies that one antimicrobial effect in bacteria is related to monolaurin's interference with signal transduction (Projan et al 1994), and another antimicrobial effect in viruses is due to lauric acid's interference with virus assembly and viral maturation (Hornung et al 1994). 

Some of the viruses inactivated by these lipids, in addition to HIV, are the measles virus, herpes simplex virus-1 (HSV-1), vesicular stomatitis virus (VSV), visna virus, and cytomegalovirus (CMV).  Many of the pathogenic organisms reported to be inactivated by these antimicrobial lipids are those known to be responsible for opportunistic infections in HIV-positive individuals.  For example, concurrent infection with cytomegalovirus is recognized as a serious complication for HIV+ individuals (Macallan et al 1993.

Monolaurin does not appear to have an adverse effect on desirable gut bacteria, but rather on only potentially pathogenic microorganisms.  For example, Isaacs et al (1991) reported no inactivation of the common Escherichia coli or Salmonella enteritidis by monolaurin, but major inactivation of Hemophilus influenzae, Staphylococcus epidermidis and Group B gram positive streptococcus.

The potentially pathogenic bacteria inactivated by monolaurin include Listeria monocytogenes, Staphylococcus aureus, Streptococcus agalactiae, Groups A,F & G streptococci, gram-positive organisms, and some gram-negative organisms if pretreated with a chelator (Boddie & Nickerson 1992, Kabara 1978, Kabara 1984, Isaacs et al 1990, Isaacs et al 1992, Isaacs et al 1994, Isaacs & Schneidman 1991, Isaacs & Thormar 1986, Isaacs & Thormar 1990, Isaacs & Thormar 1991,  Thormar et al 1987, Wang & Johnson 1992).

Decreased growth of Staphylococcus aureus and decreased production of toxic shock syndrome toxin-1 was shown with 150 mg monolaurin per liter (Holland et al 1994).  Monolaurin was 5000 times more inhibitory against Listeria monocytogenes than ethanol (Oh & Marshall 1993).  Helicobacter pylori is rapidly inactivated by medium-chain monoglycerides and lauric acid, and there appears to be very little development of resistance of the organism to the bactericidal effects (Petschow et al 1996) of these natural antimicrobials.

A number of fungi, yeast, and protozoa are inactivated or killed by lauric acid or monolaurin.  The fungi include several species of ringworm (Isaacs et al 1991).  The yeast reported is Candida albicans (Isaacs et al 1991).    The protozoan parasite Giardia lamblia is killed by free fatty acids and monoglycerides from hydrolyzed human milk (Hernell et al 1986, Reiner et al 1986, Crouch et al 1991, Isaacs et al 1991).  Numerous other protozoa were studied with similar findings; these findings have not yet been published (Jon J. Kabara, private communication, 1997.

a researcher in Philadelphia reported that consuming polyunsaturated fatty acids lowered serum cholesterol.  This researcher, however, neglected to include the information that the lowering was due to the cholesterol going into the tissues, such as the liver and the arteries. As a result of this research report and the acceptance of this new agenda by the domestic edible oils industries, there was a gradual increase in the emphasis on replacing "saturated fats" in the diet and on the consuming of larger amounts of the "polyunsaturated fats." 

There is another aspect to the coronary heart disease picture.  This is related to the initiation of the atheromas that are reported to be blocking arteries.  Recent research shows that there is a causative role for the herpes virus and cytomegalovirus in the initial formation of atherosclerotic plaques and the reclogging of arteries after angioplasty.  (New York Times 1991)  What is so interesting is that the herpes virus and cytomegalovirus are both inhibited by the antimicrobial lipid monolaurin, but monolaurin is not formed in the body unless there is a source of lauric acid in the diet.  Thus, ironically enough, one could consider the recommendations to avoid coconut and other lauric oils as contributing to the increased incidence of coronary heart disease.
Chlamydia pneumoniae, a gram-negative bacteria, is another of the microorganisms suspected of playing a role in atherosclerosis by provoking an inflammatory process that would result in the oxidation of lipoproteins with induction of cytokines and production of proteolystic enzymes, a typical phenomena in atherosclerosis (Saikku 1997).  Some of the pathogenic gram-negative bacteria with an appropriate chelator have been reported to be inactivated or killed by lauric acid and monolaurin as well as capric acid and monocaprin (See above, Bergsson et al 1997 and Thormar et al 1999

However, the microorganisms most frequently identified as probable causative infecting agents are in the herpes virus family and include cytomegalovirus, type 2 herpes simplex (HSV-2), and Coxsackie B4 virus.  The evidence for a causative role for cytomegalovirus is the strongest (Ellis 1997, Visseren et al 1997, Zhou et al 1996, Melnick et al 1996, Epstein et al 1996, Chen & Yang 1995), but a role for HSV-2 is also shown (Raza-Ahmad et al 1995).  All members of the herpes virus family are reported to be killed by the fatty acids and monoglycerides from saturated fatty acids ranging from C-6 to C-14 (Isaacs et al 1991), which include approximately 80% of the fatty acids in coconut oil.
) saturated fatty acids are the normal fatty acids made by the body, and they do not interfere with enzyme functions such as the delta-6-desaturase, whereas trans fatty acids are not made by the body, and they interfere with many enzyme functions such as delta-6-desaturase; 
and 
(6) some saturated fatty acids are used by the body to fight viruses, bacteria, and protozoa, and they support the immune system, whereas trans fatty acids interfere with the function of the immune system.

VIII. WHAT ABOUT THE UNSATURATED FATS?
The arteries of the heart are also compromised by the unsaturated fatty acids.  When the fatty acid composition of the plaques (atheromas) in the arteries has been analyzed, the level of saturated fatty acids in the cholesterol esters is only 26 percent compared to that in the unsaturated fatty acids, which is 74 percent.  When the unsaturated fatty acids in the cholesterol esters in these plaques are analyzed, it is shown that 38 percent are polyunsaturated and 36 percent are monounsaturated.  Clearly the problem in not with the saturated fatty acids.

Cholesterol::

As an aside, you need to understand that the major role of cholesterol in heart disease and in cancer is as the body's repair substance, and that cholesterol is a major support molecule for the immune system, an important antioxidant, and a necessary component of neurotransmitter receptors.  Our brains do not work very well without adequate cholesterol.  It should be apparent to scientists that the current approach to cholesterol has been wrong.

for cholesterol, like saturated fats, stands unfairly accused. It acts as a precursor to vital corticosteroids, hormones that help us deal with stress and protect the body against heart disease and cancer; and to the sex hormones like androgen, testosterone, estrogen and progesterone; it is a precursor to vitamin D, a vital fat-soluble vitamin needed for healthy bones and nervous system, proper growth, mineral metabolism, muscle tone, insulin production, reproduction and immune system function; it is the precursor to bile salts, which are vital for digestion and assimilation of fats in the diet. Recent research shows that cholesterol acts as an antioxidant.60 This is the likely explanation for the fact that cholesterol levels go up with age. As an antioxidant, cholesterol protects us against free radical damage that leads to heart disease and cancer. Cholesterol is the body’s repair substance, manufactured in large amounts when the arteries are irritated or weak. Blaming heart disease on high serum cholesterol levels is like blaming firemen who have come to put out a fire for starting the blaze. Mary Enig PhD

Furthermore, research reported in 1993 (Hodgsons et al 1993) had shown that dietary intake of the omega-6 polyunsaturated fatty acid linoleic acid was positively related to coronary artery disease.

One major concern expressed by the nutrition community is related to whether or not people are getting enough elongated omega-3 fatty acids in their diets.  The elongated omega-3 fatty acids of concern are eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA).  Some research has shown that (the basic omega-3 fatty acid) -linolenic acid is not readily converted to the elongated forms in humans or animals, especially when there is ingestion of the trans fatty acids and the consequent inhibition of the delta-6-desaturase enzyme.  One recent study (Gerster 1998), which used radioisotope-labeled 
Nanji and colleagues (1995) report that a diet enriched in saturated but not unsaturated fatty acids reversed alcoholic liver injury in their animals, which was caused by dietary linoleic acid.  These researchers conclude that this effect may be explained by the down-regulation of lipid peroxidation.  This is another example of the need for adequate saturated fat in the diet.  Cha and Sachan (1994) studied the effects of saturated fatty acid and unsaturated fatty acid diets on ethanol pharmacokinetics. The hepatic enzyme alcohol dehydrogenase and plasma carnitines were also evaluated.  The researchers concluded that dietary saturated fatty acids protect the liver from alcohol injury by retarding ethanol metabolism, and that carnitine may be involved.

Obesity is a major health problem in the United States and the subject of much research.  Several lines of research dealing with metabolic effects of high fat diets have been followed.  One study used coconut oil to enrich a high fat diet and the results reported were that the "coconut-oil enriched diet is effective in...[producing]...a decrease in white fat stores."  (Portillo et al 1998)
Research has shown that coconut oil is needed for good absorption of fat and calcium from infant formulas. 

Coconut oil appears to help the immune system response in a beneficial manner.  Feeding coconut oil in the diet completely abolished the expected immune factor responses to endotoxin that were seen with corn oil feeding.  This inhibitory effect on interleukin-1 production was interpreted by the authors of the study as being largely due to a reduced prostaglandin and leukotriene production (Wan and Grimble 1987).  However, the damping may be due to the fact that effects from high omega-6 oils tend to be normalized by coconut oil feeding.  Another report from this group (Bibby and Grimble 1990) compared the effects of corn oil and coconut oil diets on tumor necrosis factor-alpha and endotoxin induction of the inflammatory prostaglandin E2 (PGE2) production.  The animals fed coconut oil did not produce an increase in PGE2, and the researchers again interpreted this as a modulatory effect that brought about a reduction of phospholipd arachidonic acid content.  A study from the same research group (Tappia and Grimble 1994) showed that omega-6 oil enhanced inflammatory stimuli, but that coconut oil, along with fish oil and olive oil, suppressed the production of interleukin-1.
Several recent studies are showing additional helpful effects of consuming coconut oil on a regular basis, thus supplying the body with the lauric acid derivative monolaurin.  Monolaurin and the ether analogue of monolaurin have been shown to have the potential for damping adverse reactions to toxic forms of glutamic acid (Dave et al 1997).  Lauric acid and capric acid have been reported to have very potent effects on insulin secretion (Garfinkel et al 1992).  Using a model system of murine splenocytes, Witcher et al 1996 showed that monolaurin induced proliferation of T cells and inhibited the toxic shock syndrome toxin-1 mitogenic effects on T cells.
Conjugated Linoleic Acid
     Conjugated linoleic acid (CLA) is a fatty acid produced by ruminating animals such as cows. Dr Enig states that, ‘CLA is an isomer of linoleic acid; the natural forms are found in milk fat (especially high-fat cheeses) and meat fat. CLA has been shown to inhibit the development of cancer, including breast cancer’. Indeed, the October 2000 issue of the Journal of the American College of Nutrition contained a research abstract describing how CLA inhibited breast cancer cell growth.35,36 As a side benefit, several studies have shown CLA to promote muscle growth and fat burning by the body.37,38 In other words, CLA is a fatty acid that helps you lose unwanted fat and build a leaner body.
     Where do you find CLA? Some supplement companies now manufacture CLA in capsule form, but the best source is fat from grass-fed cows. It’s important that you look for full-fat dairy products (milk, cheese, butter) and meats from grass-fed animals. Why? Because cows manufacture CLA from grass in their stomachs.39,40 Commercially-raised cows that only eat soybeans or corn meal produce little, if any, CLA. New Zealand’s butter and meat products are from grass-fed livestock, as are those from smaller farms (see end of this article for sources). It should be pointed out here that non- or low-fat dairy foods will obviously contain little or no CLA (or the fat-soluble vitamins A and D). Consuming skim or low-fat milk, cheese and yoghurt will automatically deprive the health-minded woman of several important nutrients.






Fats and degeneration

50 years ago, in the first phase of marketing the polyunsaturated fatty acids (PUFA), linoleic acid was “heart protective,” and the saturated fats raised cholesterol and caused heart disease.  In the second phase, the other “essential fatty acid,” linolenic acid, was said to be even better than linoleic acid.

In the third phase, the longer chain omega -3 (omega minus three, or n minus three) fatty acids, DHA and EPA, are said to be even better than linolenic acid.

Along the way, the highly unsaturated arachidonic acid, which we and other animals make out of the linoleic acid in foods, was coming to be identified with the “harmful animal fats.” But we just didn’t hear much about how the amount of arachidonic acid in the tissues depended on the amount of linoleic acid in the diet.

U.S. marketing dominates the world economy, including of course the communication media, so we shouldn’t expect to hear much about the role of PUFA in causing cancer, diabetes, obesity, aging, thrombosis, arthritis and immunodeficiency, or to hear about the benefits of the saturated fats. 

....................

When a person uses a drug, there is generally an awareness that the benefit has to be weighed against the side effects. But if something is treated as a “nutrient,” especially an “essential nutrient,” there is an implication that it won’t produce undesirable side effects.

Over the last thirty years I have asked several prominent oil researchers what the evidence is that there is such a thing as an “essential fatty acid.” One professor cited a single publication about a solitary sick person who recovered from some sickness after being given some unsaturated fat. (If he had known of any better evidence, wouldn’t he have mentioned it?) The others (if they answered at all) cited “Burr and Burr, 1929.” The surprising thing about that answer is that these people can consider any nutritional research from 1929 to be definitive. It’s very much like quoting a 1929 opinion of a physicist regarding the procedure for making a hydrogen bomb. What was known about nutrition in 1929? Most of the B vitamins weren’t even suspected, and it had been only two or three years since “vitamin B” had been subdivided into two factors, the “antineuritic factor,” B1, and the “growth factor,” B2. Burr had no way of really understanding what deficiencies or toxicities were present in his experimental diet.

A few years after the first experiments, Burr put one of his “essential fatty acid deficient” rats under a bell jar to measure its metabolic rate, and found that the deficient animals were metabolizing 50% faster than rats that were given linoleic and linolenic acids as part of their diet. That was an important observation, but Burr didn’t understand its implications.

Later, many experiments showed that the polyunsaturated fats slowed metabolism by profoundly interfering with the function of the thyroid hormone and the cellular respiratory apparatus. Without the toxic fats, respiratory energy metabolism was very intense, and a diet that was nutritionally sufficient for a sluggish animal wouldn’t necessarily be adequate for the vigorous animals.

Several publications between 1936 and 1944 made it very clear that Burr’s basic animal diet was deficient in various nutrients, especially vitamin B6. The disease that appeared in Burr’s animals could be cured by fat free B-vitamin preparations, or by purified vitamin B6 when it became available.

A zinc deficiency produces similar symptoms, and at the time Burr did his experiments, there was no information on the effects of fats on mineral absorption.  If a diet is barely adequate in the essential minerals, increasing the metabolic rate, or decreasing intestinal absorption of minerals, will produce mineral deficiencies and metabolic problems.

Although “Burr’s disease” clearly turned out to be a B-vitamin deficiency, probably combined with a mineral  deficiency, it continues to be cited as the basis justifying the multibillion dollar industry that has grown up around the “essential” oils.

Two years before Burr’s experiment, German researchers found that a fat-free diet prevented almost all spontaneous cancers in rats. Later work showed that the polyunsaturated fats both initiate and promote cancer.  With that knowledge, the people who kept claiming that “linoleic, linolenic, and maybe arachidonic acid are the essential fatty acids,” should have devoted some effort to finding out how much of that “essential nutrient” was enough, so that people could minimize their consumption of the

Carcinogenic stuff. 
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