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Frankengrain

. . . it is true that I am a wretch. I have murdered the lovely and the helpless; I have strangled the innocent as they slept and grasped to death his throat who never injured me or any other living thing. I have devoted my creator, the select specimen of all that is worthy of love and admiration among men, to misery . . .

Mary Shelley
Frankenstein; or, The Modern Prometheus

Wheat encapsulates a fundamental dilemma of our technological age: How much should we permit modern agriculture to modify our food, change its genetics, alter its biochemistry – but not tell us what they did, how they did it, why they did it and that there are potentially uncertain effects on us unwitting humans who consume it with our breakfast burrito?

If your hairdresser one day decided to give you a new hairdo and dye your curls red, surely she would discuss this with you first. If your spouse decided that life would be better in John o’ Groats, wouldn’t it first come with a bit of discussion?

The production of our food does not seem to adhere to such common courtesies. Food crops and livestock are changed, you buy them, you eat them – no questions asked. The changes introduced are not just that of a new colour, or an adaptation to grow under some unique condition. The food is, in many cases, fundamentally changed.

More than any other common foodstuff, wheat stands apart as the most changed. Selling bread, pretzels or ciabattas to you under the guise of wheat is a deception that you would not tolerate in other areas of your life, certainly not from your hairdresser or spouse.

Modern wheat represents the technological capabilities of agricultural geneticists that pre-date the age of genetic engineering and genetic modification, the use of gene-splicing technology to insert or delete a gene. Wheat represents the brainchild of genetics manipulations that were employed before such technologies were developed. Wheat represents the product of genetic methods that were crude, often stumbling, less controllable, less predictable – far worse than genetic modification. Yes, believe it or not, modern genetic modification using gene-splicing technology to insert or delete single genes, as frightening as it may be in its implications to mess with nature’s design, represents a substantial improvement over what geneticists were doing previously.

Using breeding methods that pre-date genetic modification, geneticists were unable to precisely control which genes were changed, which genes were turned on or turned off and whether entirely new and unique genetic traits were created by accident. They simply looked for the characteristics relevant to their own interests, such as shorter height or greater yield, but had no real interest in nor insight into what the total package did to humans. Why would they, since none of us ever asked?

And yet the products of these stumbling early efforts at creating ‘improved’ genetic variations of your food are already on your supermarket shelves. And you’ve been consuming them for something like 35 years.

Healthy Whole . . . What?

‘Healthy whole grains’. It is the mantra you hear and see repeated dozens of times each day in TV commercials, on cereal boxes and bread wrappers, and by well-meaning people offering nutritional advice. The message is delivered by happy mums, sports figures, superheroes and well-dressed leprechauns, well-intentioned nutritionists and concerned doctors. Whole grains are good for everybody, they say: every man, woman and child, from infancy on up to our retirement years. Whole grains reduce weight gain, colon cancer, diabetes and heart disease. Whole grains make you regular. Whole grains should represent the biggest part of your diet every day.

Just what are ‘healthy whole grains’? By ‘grains’, we nearly always mean wheat. After all, how many times a day do you sit down to a sandwich with bread made of sorghum flour, breakfast cereal made of quinoa or pancakes made with millet and buckwheat? If you are like most people, it is rare to never. It’s wheat that constitutes nearly all of what most people consider ‘whole grains’ and thereby dominates consumption. Whole wheat, along with white flour products in their many and varied forms, dominates the diets of most people, adding up to 20 per cent of all human calories. It’s wheat that’s in your pizza base, bagels, pretzels, bread, pasta, muffins, breakfast cereals, doughnuts, beefburger and hot dog rolls, dinner rolls, breadcrumbs and breading, pittas, wraps, subs and sandwiches. And those are just the obvious sources.

Grains occupy the widest part of the former Food Pyramid, and now the largest segment of the Food Plate, the graphic renditions of the Dietary Guidelines for Americans. School lunch programmes aim to include more ‘healthy whole grains’, and educators teach children that ‘healthy whole grains’ should be a part of every child’s daily eating habits. Grains, we are told, are good for us, and without them our health will suffer.

So, just what is this thing called ‘wheat’ that occupies a huge chunk of the modern diet?

It’s not what you thought it was. I would argue that it’s not wheat, or at least it is far removed from the wheat of 1950 that predates the extensive genetics transformations introduced during the 1960s and 1970s. But these crude genetics efforts were successful in delivering what geneticists were striving for: increased yield. To a lesser degree, efforts in wheat breeding were aimed at cultivating characteristics like resistance to drought or high temperature, or the ability to fight infestations like moulds. But most of the genetic changes introduced into modern wheat were performed to increase yield-per-acre. And, from the perspective of yield, the new genetic strains of wheat were successful – on a grand scale. From the perspective of Third World countries, for instance, that adopted high-yield wheat strains in the 1970s, famine was converted to surplus within a year of their introduction. High-yield strains of wheat became cause for celebration.

But the day after the big party brings the . . . hangover. Sure, it yielded previously unimaginable riches in yield and fed the hungry. But at what price?

This modern product of genetics research looks different. Nearly all the wheat grown today in all parts of the world stands 1½ feet to 2 feet tall, a semi-dwarf strain (full dwarf strains stand 1 to 1½ feet tall) with a thick shaft that resists buckling in the wind and rain, a large seedhead and larger-than-normal seeds. (Seeds are harvested to make flour.) With heavy nitrogen fertilizer application, modern semi-dwarf wheat yields tenfold more per acre than its traditional 4½-foot-tall predecessor.

But changes in height and yield are only the start. Outward changes in appearance are unavoidably accompanied by changes in biochemical makeup. Just one hybridization, for instance, of two parent wheat plants can yield 5 per cent unique proteins not found in either parent. Modern high-yield, semi-dwarf wheat is not the result of a few hybridizations, but the result of thousands of hybridization events conducted by geneticists, repeated breeding to select for qualities like height and seed size, resulting in the creation of many unique proteins and other compounds. And breeding efforts ventured much further than just crossing two plants, often employing techniques we’d consider extreme or bizarre. It means that this new breed of wheat introduces hundreds of unique compounds to consuming humans never before encountered in nature. More on that later.

Problem: Geneticists assumed that, regardless of the degree of genetic changes introduced into the plant, no matter how severe the change in appearance, no matter how bizarre some of the methods used to generate those changes, it remains suitable for human consumption.

Tinkering with the Dinkel

Modern wheat is not wheat, any more than a human is a hairless chimpanzee.

As primates, we keep company with chimpanzees, orangutans, gorillas and baboons. While apes have 48 chromosomes and humans have 46 (due to the fusion of two ape chromosomes), I’m certain you would object if I brought an orangutan to your home for dinner. Despite the extensive overlap in genetics, the outward differences are obvious. And there are internal biochemical and physiologic differences hidden beneath the obvious.

I have 46 chromosomes. You have 46 chromosomes. A Yanomamo tribesman from the Amazon rainforest has 46 chromosomes. A 4-foot-10-inch, dark-skinned Tasmanian Aboriginal woman has 46 chromosomes, as does a Nunavut Inuit hunter from northern Canada. There are marked outward differences among us humans, yet we all share an identical number of chromosomes.

Not so with wheat. Einkorn wheat, ancestor of all modern wheat, harvested by hunter-gatherers in the Fertile Crescent 10,000 years ago, is a 14-chromosome wild grain. The wheat of the Bible, emmer wheat, also grew wild in the Middle East and bears 28 chromosomes. Strains of wheat that pre-date human genetic intervention, the crop cultivated by humans during the Middle Ages through the 19th and early 20th centuries in North America and Europe, were 42-chromosome plants. Modern wheat of the 21st century is also a 42-chromosome plant. But our modern strains, thanks to genetic changes introduced by humans for our own purposes, contain new and unique characteristics, among them an inability to survive in the wild. Modern wheat is many thousands of years and many genes apart from 14-chromosome einkorn, 28-chromosome emmer and even the 42-chromosome wheat of the 19th century.

The genetic story behind the evolution of wheat has only come to be appreciated over the last 100 years. In 1913, a German scientist named Schultz developed the first genetic classification of wheat. He divided wheat into three categories: einkorn, emmer and dinkel. Five years later, a Japanese scientist performed a chromosomal analysis, making the determination that einkorn contained 14 chromosomes, emmer 28 chromosomes and dinkel 42 chromosomes. The dinkel of that day was pretty much untouched by genetic changes, representing only the crude year-over-year efforts by farmers to select for qualities such as hardiness and ability to survive a cold spell. (Since then, kamut has been identified as another 28-chromosome form of wheat and spelt another variation on 42-chromosome wheat.)

It’s dinkel that now dominates the world’s wheat and has been the recipient of all the attentions of geneticists. With 42 chromosomes, dinkel proved to be better suited to the tinkering of geneticists. Now called Triticum aestivum, dinkel wheat is a hardy ‘hexaploid’ version, meaning it comes with three complete pairs of chromosomes (‘hex’ means six), unlike einkorn’s single and emmer’s two paired sets. The greater genetic potential of hexaploid Triticum aestivum means more adaptability and hardiness – and greater potential for genetic changes to be introduced by clever human geneticists.

So dinkel, 42-chromosome hexaploid Triticum aestivum, is the form of wheat that geneticists fiddled with, striving to increase yield-per-acre during the 1960s and 1970s. While the Cold War was smack in the centre of consciousness at that time, the full realization of the power of science to do both good and bad had not yet focused on agriculture. Agricultural science was still young and full of promise, not yet having acquired the tarnished reputation that was to come in the future with herbicides like 2,4-D and 2,4,5-T (the two main components of Agent Orange, used to defoliate the jungles of Vietnam, Laos and Cambodia, resulting in the maiming of hundreds of thousands of natives and American soldiers) and pesticides like DDT that were linked to infertility and birth defects.

During those years, agricultural geneticists worked free from concerns about toxicity and the implications for humans consuming the products of their genetic redesigns. It was still the age of science for the sake of science, with little to no thought devoted to potential consequences for exposed humans.

The techniques used to transform dinkel wheat involved plenty more than just mating two plants. The current strains of wheat – high-yield, semi-dwarf strains – were generated using repetitive hybridization (crossing two strains), wide crossing (crossing two very dissimilar plants, even distantly related wild grasses, to generate unique genetic combinations), repetitive backcrossing (repeatedly crossing to winnow out a specific genetic characteristic), embryo ‘rescue’ (artificially sustaining an embryo of a hybrid that would have died naturally due to mutations), and chemical, gamma ray and x-ray mutagenesis (the purposeful provocation of mutations, followed by cultivation of desired mutants). Most modern strains are the result of many, if not all, of these techniques.

Semi-dwarf wheat started with the 42-chromosome mutant spawn of the Norin 10 dwarf strain from Japan and the Brevor 14 strain from Washington. Progress in developing an especially high-yield strain of wheat was accelerated with the dedication and ingenuity of Dr Nor man Borlaug and colleagues working in Mexico City at the International Maize and Wheat Improvement Center (IMWIC). Thousands of hybridization experiments, crossing strains repeatedly, shuttling seeds back and forth between two very different climates (the high-temperature, low-altitude plains of the Yaquí Valley and the lower-temperature, high-altitude mountains of the Sierra Madre Oriental), helped create a unique, never-before-seen strain of wheat: exceptionally high-yield (tenfold greater yield-per-acre), short (1½ to 2 feet tall), with a thick stem and large seeds.

Mexican farmers quickly recognized the production advantages of this super-yielding strain. It was exported to other countries, including the United States, Canada, India, China and elsewhere. Adopted reluctantly at first in the United States and Canada in the late 1970s because farmers thought it looked peculiar, word spread quickly about this new odd-looking semi-dwarf strain once the remarkable yield-per-acre became evident, and it was embraced widely by the early 1980s. By 1985, virtually all wheat grown in the United States and Canada was the high-yielding semi-dwarf strain. Today, nearly all wheat grown worldwide is the semi-dwarf strain, with only small odd pockets of older strains still under cultivation in southern France, parts of Italy and the Middle East.

This brings us to the present. Today, the wheat products you are sold in the form of whole grain or white bread, bagels, biscuits, cakes, pretzels, pizza and breakfast cereals, as well as the myriad other clever ways food manufacturers have managed to transform this grain, originate with the semi-dwarf brainchild of genetics research. It’s not wild einkorn, it’s not biblical emmer, it’s not spelt or kamut of the Middle Ages, it’s not the dinkel of the 19th century. Modern wheat with its newly introduced genetic changes is uniquely and genetically suited to accommodate our demands for increased yield, more desirable baking characteristics and more pliable dough.

It’s just not perfectly suited for human consumption.

What Changed?

While wheat has been a problematic food for as long as humans have consumed it (with records suggesting coeliac disease, or intestinal damage from wheat gluten, for instance, as long ago as AD 100), modern changes introduced by geneticists made it much worse.

Now, if you take me at my word that wheat has been changed extensively at the hands of geneticists but don’t care to know all the details, then skim the heavy stuff over the next several pages. But if you desire a deeper understanding of what exactly changed, then pour yourself another cup of coffee and read on. Warning: The discussion unavoidably gets a bit complicated for the next several pages. But there are truly important details here for those of you who want to know just what happened.

So what exactly changed?

First, there are obvious outward changes visible to the naked eye. The knee-high semi-dwarf plant has a shorter stalk that diverts less fertilizer and nutrients from the seeds. This change in height is due to changes in Rht (reduced height) genes that code for the protein gibberellin, controlling stalk length (discussed later). The seedhead is larger, with seeds that are also bigger and different in shape. While there is variation among the 25,000 modern strains, semi-dwarf wheat also tends to have reduced protein content and higher carbohydrate content, and it yields different baking and texture characteristics.

The differences in outward appearance are accompanied by internal genetic and biochemical differences.

Gliadin

Gliadin is among the most interesting – and most destructive – of all the many components of modern wheat.

Gliadin is one of the proteins in the gluten family of proteins. Gluten is actually a combination of smaller gliadin proteins and lengthier glutenin molecules. While gluten is often fingered as the source of wheat’s problems, it’s really gliadin that is the culprit behind many health issues.

Gliadin can assume many forms, with more than 200 gene variants coding for as many variations of gliadin protein. The past 50 years of genetics research has introduced extensive changes into gliadin structure, but the full implications of these changes have not been fully mapped out, as they were assumed to be benign. And, after all, this research was performed by agricultural scientists, not doctors or people with insights into human health. Changes in gliadin have therefore been dismissed as harmless, despite the fact that gliadin is capable of increasing intestinal ‘leakiness’ to foreign proteins and triggering cross-reactions with human structures (i.e., triggering an abnormal immune response to similar, though not identical, proteins in the body, a process called molecular mimicry), such as nervous system proteins like synaptin, cells of the intestinal lining (enterocytes) or the ubiquitous calcium-modulating protein calreticulin, potentially triggering inflammatory and immune responses to these proteins.

The changes introduced over the past 50 years in particular have increased the expression of the Glia-α9 amino acid sequence within gliadin that has been most closely linked to triggering coeliac disease. While the genetic sequence coding for Glia-α9 was absent from most strains of wheat from the 19th and early 20th centuries, it is now present in nearly all modern varieties. Glia-α9 is a perfect fit for the transglutaminase enzyme that activates it into the form that strongly binds immune-activating (‘HLA DQ’) molecules lining the intestinal wall, activating the characteristic T-cell immune response that sets coeliac disease in motion. The dramatically increased presence of Glia-α9 likely explains why there has been a fourfold increase in coeliac disease since 1948. (Interestingly, the Glia-α9 sequence, coded for on the sixth chromosome of the ‘D’ collection of genes in modern wheat, is also absent from primitive strains of wheat that lack ‘D’ genes, such as einkorn, which contains only the ‘A’ set of genes, and emmer, which contains the ‘A’ and ‘B’ sets of genes.)

Opiates, such as heroin, have been shown to activate appetite in addition to pain relief and euphoria. Likewise, the new forms of wheat gliadin have been shown to have effects on the human brain via binding to opiate receptors – yes, opiate receptors, the very same receptors that are activated by heroin, morphine and Oxycontin. The opiate-like effects of wheat gliadin, however, are less of a ‘high’ and more that of increased appetite and increased calorie consumption, with studies demonstrating a very consistent increased calorie intake of 400 or more calories per day (see ‘Wheat Gliadin and Exorphins: The Ultimate Obesogens’). Blocking gliadin with opiate-blocking drugs like naloxone and naltrexone has been shown to reduce calorie consumption by 400 calories per day and induce weight loss of 1 stone 11 pounds over 6 to 12 months.

Glia-α9 represents just one change introduced into so-called α-gliadins. Changes have also been introduced into the three other fractions of gliadin, including the Ω-gliadin responsible for some forms of wheat allergy and anaphylaxis, and γ-gliadin that, along with the α form, bind HLA DQ. The full effect of these changes, given the widely held assumption that wheat is good for health, has not been fully explored.

Gluten

Gluten is the stuff that confers the viscoelastic properties that are unique to wheat dough, the stretchability and mouldability that allow it to be so accommodating to bakers and shapeable into so many varied configurations, from pretzels to pizza. Gluten is also popular as an additive to processed foods like sauces, instant soups, and frozen foods, causing the average person to ingest from 15 to 20 grams per day.

Gluten is a diverse collection of proteins that vary from wheat strain to wheat strain. Gluten is the recipient of much genetic manipulation, as the long chain and branching structure of the glutenin proteins within gluten determine baking characteristics (firmness, sturdiness, bendability, stretchability, crust formation). Geneticists therefore bred and crossbred wheat strains repeatedly to achieve desired baking characteristics, bred wheat with non-wheat grasses to introduce new genes, and used chemicals and radiation to induce mutations that included new and unique changes in glutenin characteristics.

In addition to adding lightness to doughnuts and chewiness to wraps, gluten is also among the most destructive of proteins in the human diet, thanks to its ability to bind to what are called HLA DQ proteins (via gliadin) along the insides of the human intestinal tract. People with specific genetically determined forms of the HLA DQ proteins, such as DQ2 and DQ8, are especially prone to this effect, yielding inflammatory responses that result in coeliac disease or sensitivity to gluten. Up to 30 per cent of the population has either the DQ2 or DQ8 genes – by no means rare, though only around 1 per cent of people with either DQ gene will develop the full-blown coeliac disease syndrome, while another 10 per cent develop gluten sensitivity. (It’s not entirely clear why some people develop gluten sensitivity with symptoms of abdominal cramps, gas, diarrhoea, etc., while others develop more severe coeliac disease.)

Other important changes have been introduced into gliadin proteins of gluten (see here), including enrichment of the more harmful Glia-α9 sequences that likely underlies the quadrupling of coeliac disease over the past 50 years.

Wheat Gliadin and Exorphins: The Ultimate Obesogens

Obesity research has raised an intriguing question: Are we being exposed to industrial chemicals that cause weight gain and contribute to the obesity epidemic? Bisphenol A (BPA), which is found in polycarbonate plastics and the resin lining of cans, and the pesticide atrazine, for instance, are two compounds suspected to provoke weight gain by blocking or distorting various glandular responses. These chemicals have been dubbed obesogens – compounds that cause obesity.

Could something new in wheat also be an obesogen?

The gliadin proteins of wheat are degraded in the gastrointestinal tract to a group of polypeptides named exorphins, or exogenously derived morphine-like compounds. Several different exorphin compounds, called gluteomorphin or gliadorphins by researchers studying these curious compounds over the last 30 years, have been identified. Not only do wheat-derived exorphins bind to the brain’s opiate receptors, but they are blocked from interacting with brain opiate receptors by the opiate-blocking drugs naloxone and naltrexone, the very same drugs used as antidotes, for example, for heroin or narcotic overdose.

So what is the evidence that the opiate-binding compounds that derive from wheat gliadin, in particular the newest forms of gliadin in modern wheat, via wheat exorphins, stimulate appetite? Here’s a sampling of the research.

•	 Coeliac disease, intestinal destruction from wheat gluten/gliadin, is traditionally regarded as a condition yielding emaciated, malnourished people, but has, over the last 40 years, become a disease of the overweight and obese.

•	 Overweight people with coeliac disease who eliminate all wheat and gluten lose 1 stone 12 pounds to 1 stone 13 pounds of weight in the first 6 months. Growing, overweight children with coeliac disease lose fat mass and return to normal body mass index (BMI) with elimination of wheat and gluten. (These effects, by the way, tend to be short-lived because of the common mistake of resorting to weight-increasing gluten-free foods.) Note that in all of these studies, weight was lost without restricting calories, grams of fat or anything else except eliminating wheat and gluten (and thereby gliadin).

•	 People who eliminate wheat consume, on average, 418 fewer calories per day, or 14 per cent fewer daily calories compared to wheat-consuming people in another study.

•	 Normal volunteers injected with the opiate-blocking drug naloxone consumed 400 fewer calories in 1 day’s time compared with those administered a placebo.

•	 People who suffer with binge-eating disorder (who often experience binge and ‘purge’ cycles and are usually obese) consume 28 per cent fewer calories during a binge after administration of naloxone.

•	 Multiple studies have recently demonstrated the efficacy of the oral opiate-blocking drug naltrexone (in combination with the antidepressant bupropion) for weight loss. Participants receiving the combination drug lost 25 pounds over the first year and experienced substantial reduction in food cravings. (These studies served as the basis for a pharmaceutical company’s 2010 application to the FDA for a weight-loss indication for this drug.)

This is perfectly in sync with what I witness in my office every day, what I’ve witnessed over the past 5 years in people who have eliminated all wheat from their diet and what I have seen unfold many thousands of times in the people who have read and followed the advice provided in Wheat Belly: Lose the wheat, lose the weight.

Wheat, in effect, is a powerful obesogen. Exorphins from the wheat protein gliadin increase appetite and increase calorie consumption by 400 or more calories per day; blocking the morphine-like effects of wheat exorphins with opiate-blocking drugs reduces calorie consumption and results in weight loss. The introduction of modern high-yield, semi-dwarf wheat in the late 1970s, with widespread adoption by 1985, was accompanied by a surge in weight gain, an explosive increase in the number of Americans classified as obese, and, after a lag of a few years, the greatest epidemic of diabetes ever seen.

Say goodbye to wheat, say goodbye to wheat gliadin and exorphins, say goodbye to excessive appetite and say goodbye to weight – a lot of it.

The breeding methods used prior to modern techniques of genetic modification to alter gluten quality did not always result in predictable, controllable changes. For example, just one hybridization event between two different wheat plants can yield as many as 14 new glutenin protein sequences within gluten, the great majority of which have never before been consumed by humans. New genes for glutenin proteins within gluten have been described in modern forms of wheat that have never been found in older forms, such as the unique glutenin genes GluD3-3 and GluD3-12.

Usually as part of efforts to change the genetics of wheat to increase yield or enhance baking characteristics, new and unique gliadin, glutenin and other proteins have resulted, none of which were tested for suitability for human consumption prior to their introduction into your food – they are just produced and sold, no questions asked.

Lectins

Lectins are a class of protective molecules found in plants. Lacking such things as cellular immunity and antibodies like we higher mammals have, plants instead rely on proteins called lectins to protect themselves from moulds, insects and other would-be predators. Because it is an effective defence against pests, geneticists have genetically engineered the gene for wheat lectin, wheat germ agglutinin, into other plants, such as corn, as an insecticide, given its lethal effects on the larvae of a pest known as the European corn borer.

The lectin of wheat, wheat germ agglutinin, is toxic. Found at highest concentration in wheat germ that many people regard as especially healthy, it has peculiar effects at many levels in wheat predators such as humans. Unlike gluten and gliadin, whose toxic potential is amplified in the genetically susceptible through HLA DQ genes, wheat germ agglutinin can do its damage directly, no genetic assistance required. It binds to the lining of the intestinal tract, disrupting cellular structure and microvilli, the short absorptive ‘hairs’ on intestinal cells, and causing ‘hyperplasia’, i.e., abnormal cell growth, of the small intestinal lining. These phenomena increase intestinal permeability, suspected to explain why foreign substances are able to gain entry into the bloodstream in the presence of wheat germ agglutinin. Wheat germ agglutinin is unique in that it is resistant to digestion in the human gastrointestinal tract, as well as to cooking, baking, sprouting the seeds or sourdough fermentation. Because of its relatively small size, in addition to allowing other intruding compounds into the bloodstream, it is itself readily able to penetrate the intestinal lining and gain access to the bloodstream, with many people expressing antibodies against wheat germ agglutinin.

Once it gains entry into the bloodstream, wheat germ agglutinin has the capacity to exert an entire range of peculiar and unhealthy effects, including amplifying the effects of insulin on fat cells (increasing fat storage) and stimulation of abnormal immune responses such as that underlying rheumatoid arthritis. Wheat germ agglutinin is believed to worsen coeliac disease; studies suggest that wheat germ agglutinin alone is sufficient to generate coeliac disease–like intestinal damage.

Oddly, wheat germ agglutinin resembles the protein hevein, the lectin from rubber plants responsible for latex allergy. The three variants of wheat germ agglutinin in modern wheat, isolectins A, B and D, all contain eight copies of the hevein sequence. The full implications of this peculiar juxtaposition have not been explored in humans, though it has potential for allergic and immune consequences, given
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Appendix A

Wheat, Wheat Everywhere

The Most Confident way to minimize your exposure to the Evil Grain is to focus on single-ingredient, natural foods. This includes vegetables such as spinach, kale, radicchio and green peppers. It also includes fruits, poultry, beef, pork, fish, nuts, seeds and dairy (preferably organic, unsweetened, unflavoured). Single-ingredient natural foods have nothing to do with wheat or gluten unless, of course, somebody added it.

When you venture outside of single-ingredient natural foods, or eat in social situations, go to restaurants or purchase prepared meals, then there is always going to be potential for inadvertent wheat and gluten exposure.

Inadvertent wheat and gluten exposure has real-world implications. Someone with coeliac disease, for instance, may have to endure days to weeks of abdominal cramping, diarrhoea, even intestinal bleeding from an inadvertent encounter with some wheat gluten on an unwashed knife used to cut her pork fillet. Even after the nasty rash of dermatitis herpetiformis heals, it can flare with just a dash of wheat-containing soy sauce. Or someone who experiences inflammatory neurological symptoms can experience abrupt decline in coordination for weeks because the gluten-free beer really wasn’t. For many others who don’t have coeliac disease or gluten sensitivity, accidental exposure to wheat can bring on ravenous hunger, diarrhoea, asthma, mental ‘fog’, joint pains or swelling, leg oedema, emotional outbursts, the ‘high’ of bipolar illness or the paranoia of schizophrenia.

Many people therefore have to be vigilant about exposure to wheat. Those with coeliac disease and its equivalents, including dermatitis herpetiformis, cerebellar ataxia, and peripheral neuropathy attributable to gluten exposure, as well as those with gluten sensitivity, also need to avoid other gluten-containing grains: rye, barley, spelt, triticale, kamut, bulgur and oats. In addition, they need to be aware of the potential for cross-contamination, that is, potential gluten contamination from utensils, airborne particles or liquids. If a food is labelled ‘gluten free’, then it should have been prepared in a facility where cross-contamination should not have occurred. Cross-contamination is especially tricky when you order at restaurants; very few establishments have the ability to avoid cross-contamination, though this is just beginning to become available in some progressive restaurants.

In the list that follows, you will see that wheat and gluten come in an incredible variety of forms, often hidden away in the form of some additive, thickener or coating. Couscous, matzo, orzo, digestives and bran are all wheat. So are faro, panko and rusk. Names and packet appearances can be misleading. For instance, the majority of breakfast cereals contain wheat flour, wheat-derived ingredients or gluten, despite names such as Corn Flakes or Rice Krispies.

Oats remain a topic of controversy, since oat products contain a gluten-like protein called avenin to which only a minority of people with coeliac react (a phenomenon that is not currently testable outside research settings). Oat products are also often processed on the same equipment or in the same facility as wheat products, providing potential for cross-contamination. Most coeliac sufferers therefore avoid oats as well. (Note that the absence of intestinal symptoms after consuming a food such as oats is not a reliable method of assessing safety; intestinal damage and other effects may not be perceived.) Anyway, oat products make your blood sugar skyrocket and, in my view, are awful for health. Heart healthy they are not.

To qualify as gluten free by FDA criteria, manufactured products (not restaurant-produced products) must be both free of gluten and produced in a gluten-free facility to prevent cross-contamination. The FDA’s proposed cutoff for qualifying as ‘gluten free’ is no more than 20 parts per million (ppm), the threshold for detection and the standard used in many other countries.

This means that, for the seriously sensitive, even an ingredient label that does not list wheat or any buzzwords for wheat such as ‘modified food starch’ can still contain some measure of gluten. If in doubt, a call or e-mail to the customer service department may be necessary to inquire whether a gluten-free facility was used. Also, more manufacturers are starting to specify whether products are gluten free or not gluten free on their websites.

Note that wheat free does not equate with gluten free in food labelling. Wheat free can mean, for instance, that barley malt or rye is used in place of wheat, but both also contain gluten. It’s important that those who are very gluten-sensitive, such as those with coeliac, do not assume that wheat free is necessarily gluten free.

You already know that wheat and gluten can be found in abundance in obvious foods such as breads, pastas and pastries. But there are some not-so-obvious foods that can contain wheat, as listed here.

Baguette

Barley

Beignet

Bran

Brioche

Bulgur

Burrito

Couscous

Crêpe

Croutons

Durum

Einkorn

Emmer

Farina

Farro

Focaccia

Fu (gluten in Asian foods)

Gnocchi

Gravy

Hydrolyzed vegetable protein

Hydrolyzed wheat starch

Kamut

Matzo

Modified food starch

Orzo

Panko (breadcrumbs used in Japanese cooking)

Ramen

Roux (wheat-based sauce or thickener)

Rusk

Rye

Seitan (nearly pure gluten used in place of meat)

Semolina

Soba (mostly buckwheat, but usually also includes wheat)

Spelt

Strudel

Tabbouleh

Tart

Textured vegetable protein

Triticale

Triticum

Udon

Vital wheat gluten

Wheat bran

Wheatgerm

Wraps

Wheat-containing Products

Wheat reflects the inventiveness of the human species, as we’ve transformed this grain into an incredible multitude of shapes and forms. Beyond the many configurations that wheat can take listed above, there is an even greater variety of foods that contain some measure of wheat or gluten. These are listed beginning on the next page.

Please keep in mind that, due to the extraordinary number and variety of products on the market, this list cannot include every possible wheat- and gluten-containing item. The key is to remain vigilant and ask – or walk away – whenever in doubt.

Many foods listed below also come in gluten-free versions. Some gluten-free versions are both tasty and healthy, such as vinaigrette salad dressing without hydrolyzed vegetable protein. But bear in mind that the growing world of gluten-free breads, breakfast cereals and flours, which are typically made with rice starch, cornflour, potato flour or tapioca starch, does not offer healthy substitutes. Nothing that generates diabetic-range blood sugar responses should be labelled ‘healthy’, gluten free or otherwise. These products serve best as an occasional indulgence, not staples, if they are consumed at all. Note that nearly every food that can be created with the usual destructive junk carbohydrates of gluten-free ingredients can also be created with healthy ingredients, such as those used in the recipes in this cookbook.

There is also an entire world of stealth sources of wheat and gluten that cannot be deciphered from the label. It’s not uncommon for even manufacturers not to know if gluten is present, since they may purchase ingredients with uncertain gluten cross-contamination status. If the listed ingredients include non-specific terms such as ‘starch’, ‘emulsifiers’ or ‘leavening agents’, then the food contains gluten until proven otherwise.

There is also doubt surrounding the gluten content of some foods and ingredients, such as caramel colouring. Caramel colouring is the caramelized product of heated sugars that is nearly always made from corn syrup, but an occasional manufacturer makes it from a wheat-derived source. Such uncertainties are noted on the list below with a question mark beside the listing.

Not everybody needs to be extra vigilant about the minutest exposure to gluten. The listings that follow are simply meant to raise your awareness of just how ubiquitous wheat and gluten are, and provide a starting place for people who really do need to be extremely vigilant about their gluten exposure.

Here’s a list of unexpected sources of wheat and gluten.

Beverages (also see Assembling Your Wheat Belly Kitchen)

Ales, beers, lagers There are increasing numbers of gluten-free beers, such as Green’s, Hambleton’s and Heron. Anheuser Buschs’ Bud Lite is not gluten free, but is made from rice with only minor traces of barley gluten; it is therefore safe for anyone without coeliac or gluten sensitivity who wishes to avoid the appetite-stimulating effect of wheat gliadin.

Bloody Mary mixes

Coffees, flavoured

Herbal teas made with wheat, barley or malt

Malt liquor

Teas, flavoured

Vodkas distilled from wheat (Absolut, Grey Goose, Ketel One, SKYY, Stolichnaya) or other gluten-containing grains (Belvedere, Finlandia, Van Gogh)

Wine coolers (containing barley malt)

Whiskey distilled from wheat or barley (Jack Daniels, Bushmills, Jameson)

Breakfast cereals

Sometimes it’s obvious: Shredded Wheat, Wheaties, Mini Wheats. However, there are many that do not feature wheat prominently yet still contain the Evil Grain. A simple rule: Avoid breakfast cereals altogether, even if free of wheat, as they are high in sugar and other junk carbohydrates like corn, puffed rice and oats. The only safe breakfast cereals I know of are the ones you make yourself, such as the granola recipe provided in this cookbook.

Bran cereals (All Bran, Bran Buds, Raisin Bran)

Corn flakes (Corn Flakes, Crunchy Corn Bran, Frosted Flakes)

Granola cereals

‘Healthy’ cereals (Grapenuts, Special K, Trail Mix Crunch)

Muesli

Oat bran

Oat cereals

Oatmeal

Popped corn cereals (Corn Pops)

Puffed rice cereals (Rice Krispies)

Cheese

Most cheeses are completely safe, but because cultures to ferment some cheeses, especially blue cheese and Roquefort, are grown on breads such as rye, they may not be strictly gluten free and can potentially present a gluten exposure risk.

Blue cheese

Cottage cheese (some)

Gorgonzola cheese

Roquefort

Colouring/fillers/texturizers/thickeners

These hidden sources can be among the most problematic, since they are often buried deep in the ingredient list or bear misleading names that suggest they have nothing to do with wheat or gluten. Unfortunately, there is often no way to tell from the label, nor will the manufacturer be able to tell you, since these ingredients are often produced by a supplier. A useful rule of thumb: Whenever possible, avoid processed foods that are likely to contain such ingredients.

Artificial colours

Artificial flavours

Caramel colouring

Caramel flavouring

Dextrimaltose

Emulsifiers

Hydrolyzed vegetable protein

Hydrolyzed wheat starch

Maltodextrin

Modified food starch

Stabilizers

Textured vegetable protein

Energy, protein and meal replacement bars

With few exceptions, energy bars are essentially sweets with a few healthy ingredients or health claims added. The list below cites bars that contain wheat/gluten. (See the bar recipes in this cookbook to understand how to make truly healthy energy bars.)

Clif Bars

Gatorade Pre-Game Fuel Nutrition bars

GNC Pro Performance bars

Kashi GoLean bars

Power Bars

Slim-Fast meal bars

Fast food

At many fast-food restaurants, the oil used to fry breadcrumb-coated chicken patties may be the same oil used to fry chips. Likewise, cooking surfaces may be shared. Foods you wouldn’t ordinarily regard as containing wheat often do, such as scrambled eggs cooked on the same grill as pancakes or Taco Bell nacho crisps and potato bites. Fast-food sauces, sausages and burritos typically contain wheat or wheat-derived ingredients.

Foods that don’t contain wheat or gluten are the rare exception at fast-food restaurants. It is therefore difficult, some say near impossible, to confidently obtain wheat- and gluten-free foods at these places. However, some chains, such as Subway, Arby’s, Wendy’s and Chipotle Mexican Grill, confidently claim that many of their products are gluten free and/or offer a gluten-free menu. A word to the wise: Avoid fast-food restaurants whenever possible and don’t chance it, especially if you have coeliac disease or gluten sensitivity.

Meats, poultry and fish

Meats, poultry and fish, of course, are perfectly safe, whether or not the animal they came from was wheat free. However, manufacturers often add wheat-containing ingredients, usually to stretch out the quantity or modify texture or taste. Look for meats with the fewest ingredients, ideally only the meat itself. Note that deli meats sliced at the supermarket or butcher’s are typically cross-contaminated by the equipment used to slice wheat-containing meats.

Beefburger (if breadcrumbs are added)

Breaded meats, poultry, fish

Canned meats

Chicken, self-basting

Deli meats (lunchmeats, salami)

Ham

Hot dogs

Imitation bacon

Imitation crabmeat

Meatballs (if breadcrumbs are added)

Pepperoni

Sausage

Turkey, self-basting

Miscellaneous

This can be a real problem area, since identifiable wheat- or gluten-containing ingredients may not be listed on product labels. A call to the manufacturer may be necessary.

Envelopes (glue)

Lip glosses and balms

Lipstick

Nutritional supplements

Many manufacturers will specify

‘gluten free’ on the label.

Play-doh

Prescription and over-the-counter medications

A useful online resource can be found at www.glutenfreedrugs.com, a listing maintained by a pharmacist.

Stamps (glue)

Sauces, salad dressings, condiments

Gravies thickened with wheat flour

Ketchup

Malt syrup

Malt vinegar

Marinades

Miso

Mustards containing wheat

(Simple mustards made with mustard seeds, vinegar and salt are generally safe. Occasionally, a manufacturer will add a gluten-containing ingredient, such as wheat flour, beer or malt vinegar, and these mustards should be avoided.)

Salad dressings

Soy sauce

Teriyaki sauce

Seasonings

Most herbs and seasonings have little potential for wheat/gluten exposure, except for these occasional exceptions:

Bacon bits, imitation

Curry powder

Seasoning mixes

Taco seasoning

Snacks and desserts

Biscuits, crackers and pretzels are obvious wheat-containing snacks. But there are plenty of not-so-obvious items.

Cake frosting and icing

Chewing gum (powdered coating)

Chocolate bars

Corn chips

Crisps (including Pringles)

Dried fruit (lightly coated with flour)

Dry roasted peanuts

Fruit fillings with thickeners

Granola bars

Ice cream (cookies and cream, Oreo Cookie, cookie dough, cheesecake, chocolate malt)

Ice cream cones

Jelly beans (not including Jelly Belly and Starburst)

Liquorice

Nut bars

Pies

Roasted nuts

Tiramisu

Tortilla chips, flavoured

Trail mixes

Soups

Bisques

Bouillon

Canned soups

Soup mixes

Soup stocks and bases

Stocks

Soy and vegetarian products

Vegetarian ‘chicken’ strips

Vegetarian chilli

Vegetarian hot dogs and sausages

Vegetarian ‘escalopes’

Vegetarian ‘steaks’

Veggie burgers

Sweeteners

Barley malt, barley extract

Dextrin and maltodextrin

Malt, malt flavouring, malt syrup

Wheat- and Gluten-Safe and Healthy Foods

Remember: just because a food is free of wheat or gluten does not necessarily make it healthy. Table sugar and gumdrops are free of wheat and gluten, as is gluten-free multigrain bread made with tapioca, rice and potato flour – but they are terribly unhealthy.

Gluten-free books and cookbooks lavish you with all the gluten-free flours and baked foods that you can make by replacing wheat with gluten-free baking mixes, or some combination of tapioca starch, rice starch, potato flour or cornflour. This is a big mistake. Yes, you lose the gluten, but you replace wheat and gluten with starches that are extravagant triggers of blood sugar, grow visceral fat and contribute to diabetes, cataracts and arthritis. So let me be absolutely clear on this: Avoid gluten-free flours and foods made with junk carbohydrates like the plague!

So here’s a starting place for foods that won’t expose you to the Evil Grain but also will fit into a healthy lifestyle, one that won’t make you fat and diabetic (because I hate it when that happens!). I don’t list all the vegetables and fruits that are naturally free of wheat and gluten, as this should be fairly obvious.

Dairy Products

Few dairy products have added wheat or gluten. The notable exceptions are some cheeses, such as some cottage cheeses and Gorgonzola and blue cheeses, and yoghurts flavoured with granola, cookie fragments, nuts coated in wheat flour or other added ingredients.

Buttermilk

Cream

Cream cheese

Greek yoghurt, unsweetened, unflavoured

Kefir, unsweetened, unflavoured

Milk

Yoghurt, unsweetened, unflavoured

Fish and Shellfish

As with meats, when shopping for fish and shellfish, look for those without added ingredients, just plain fish and shellfish. You can be confident any salt water or freshwater fish is free of wheat and gluten, provided no human has added it.

Clams

Cod

Crab

Halibut

Lobster

Mahi mahi

Mussels

Octopus

Oysters

Perch

Prawns

Red snapper

Salmon

Squid

Trout

Grains

It pains me to list any grains, but I have to admit that they are occasionally useful, despite the bad rap their mutated cousin, wheat, has brought to them. These non-wheat, non-gluten grains may be useful, for instance, for people who are not carbohydrate intolerant (uncommon) or kids’ dishes, since kids tolerate carbohydrates better than adults do.

Also, note that, while I list corn and rice, these grains are increasingly likely to be genetically modified and should be consumed cautiously, if at all.

Amaranth

Buckwheat

Corn

Millet

Quinoa

Rice, white and brown

Sorghum

Teff

Wild rice

Herbs and Spices

Single-ingredient fresh and dried herbs and spices are free of wheat and gluten.

Allspice

Aniseed

Basil

Bay leaf

Caraway

Cardamom

Celery seed

Cinnamon

Clove

Coriander

Dill

Fennel

Fenugreek

Garlic

Marjoram

Mint

Mustard

Oregano

Paprika

Parsley

Pepper, black, red, white

Rosemary

Saffron

Sage

Salt, sea salt

Star anise

Tarragon

Thyme

Turmeric

Wasabi

Meats, Poultry and Eggs

Meats without additives are your safest bet.

Beef

Buffalo

Chicken

Duck

Eggs, any variety

Elk

Lamb

Ostrich

Pheasant

Pork

Quail

Turkey

Nuts and Seeds

Raw nuts and seeds are free of wheat and gluten, as are dry roasted if nothing is added. Nuts and seeds with added ingredients, such as wheat flour and various starches, typical of mixed nuts, ‘party’ mixes and flavoured nuts, should be avoided.

Almonds

Brazil nuts

Cashews

Chia seeds

Filberts

Flaxseeds

Hazelnuts

Peanuts

Pecans

Pistachios

Pumpkin seeds

Sesame seeds

Sunflower seeds

Walnuts

Pulses

As with vegetables, fruits and nuts, pulses will contain wheat or gluten only if someone put it there. Pulses are naturally free of wheat and gluten, but the baked beans in sauce may contain added wheat flour, as well as high-fructose corn syrup and sugar.

Black beans

Black-eyed beans

Carob

Chickpeas

Kidney beans

Lentils

Mesquite

Peanuts

Peas

Pinto beans

Red beans

Soya beans

Spanish beans

Vanilla, vanilla pods


Appendix B

Wheat-free Resources

There are Plenty of resources available for people with coeliac disease or gluten sensitivity. They are primarily useful to help identify hidden sources of gluten, locate restaurants and shops that sell gluten-free foods, and identify doctors familiar with the special needs of people who have coeliac disease. Sources for such information are listed below.

Because Wheat Belly and the Wheat Belly Cookbook introduce the concept that wheat elimination is not just for people with ­coeliac disease or gluten sensitivity, but is for everyone, the list of resources that target this larger audience is still limited, though it will undoubtedly grow rapidly as this concept catches on.

In the meantime, some resources for products, additional wheat-free recipes, and more information are listed below.

Nuts, Seeds, Ground Nut and Flours

Sources for nuts, seeds, ground nut, and flours may be as close as your supermarket. However, it really pays to shop around, as prices vary widely (as much as sixfold – 600 per cent!). The most economical method is usually to grind nuts and flours yourself in a food chopper, food processor or coffee grinder. However, most major supermarkets and health food shops carry preground nuts and flours. Ground seeds are rarely sold pre-ground but are very easy to grind from whole sesame, sunflower, chia, or pumpkin seeds.

Bob’s Red Mill is a brand that is available online and an excellent source of high-quality (often organic) almond flour, coconut flour, chickpea flour, and xanthan gum.

Trader Joe’s is another very affordable online source for nearly all the whole nuts and seeds you need. They also have ground almond for a great price. Whole Foods ­Market is another, though high-cost, source for most nuts, seeds, ground nuts and flours.

The online retailers below have extensive choices of nuts, seeds and nut and seed flours and meals, including almond meal, almond flour, and chia.

www.nuts.com

www.ohnuts.com

Sweeteners

Start with your supermarket or health food shop for liquid stevia, powdered stevia (pure stevia or made with inulin) or Truvía. Health food shops, in particular, typically have several choices of stevia, since it has been available for several years as a nutritional supplement.

Erythritol and xylitol are not always available in supermarkets. Check health food shops, but you may need to order online. Nuts.com carries xylitol, and Amazon carries several brands of xylitol and erythritol, including NOW, KAL and Emerald Forest.

Shirataki Noodles

Bigger and better-stocked health food shops will often carry shirataki noodles, though look for them in the refrigerated section, not on the pasta shelf. If not available in your grocery store, these noodles can be purchased online. Miracle and House Foods are two good brands.

Coeliac Disease Resources

Here are additional resources for individuals with coeliac disease or gluten sensitivity. They are useful for helping identify foods containing gluten, and some of these organizations maintain lists of restaurants that accommodate safe gluten-free eating. The Gluten Intolerance Group, for instance, maintains a list of gluten-free restaurants searchable by state or zip code. The Celiac Disease Foundation website also provides links to the websites of the various gluten-free food manufacturers. In the UK, Coeliac UK (www.coeliac.org.uk) provides a wealth of resources, as well as funding research into the disease.

These organizations also provide support to restaurants and food manufacturers needing guidance on creating a gluten-free food preparation environment. The National Foundation for Celiac Awareness, for instance, offers a food service training programme.

These organizations are supported by donations and product sales. However, buyer beware: much of the revenue that supports these organizations comes from manufacturers of gluten-free foods. It means that they tend to steer you toward these products, which are best avoided entirely. Nonetheless, these organizations can serve as a useful starting place for more information relevant to coeliac disease and gluten sensitivity.

Celiac Disease Foundation

www.celiac.org

Celiac Sprue Association

www.csaceliacs.info

Gluten Intolerance Group

www.gluten.net

National Foundation for Celiac Awareness

www.celiaccentral.org

Gluten-free Prescription Drugs and Nutritional Supplements

This website, maintained by PhD phar­macist Steve Plogsted, is a good starting place to investigate the gluten content of prescription drugs.

With nutritional supplements, always check the label. Nutritional supplements are often labelled ‘gluten-free’, as well as listing the absence of other potential undesirable components, such as lactose.

www.glutenfreedrugs.com

Additional Recipes

Cookbooks in the low-carbohydrate and ‘paleo’ diets overlap to a great extent with the sorts of foods advocated in this cookbook. Their recipes are wheat free and focus on real food ingredients.

Just be careful: some of the recipes in these cookbooks tend to use unhealthy sweeteners such as maple syrup, honey and agave, or occasionally rely too heavily on ‘safe’ starches like sweet potatoes or yams and rice. These carbohydrate sources are indeed safer than wheat and sugar, but they are not entirely healthy when consumed in larger quantities, such as more than a ½-cup serving.

Likewise, be careful with gluten-free cookbooks, as they often use unhealthy gluten-free replacements, such as rice starch, cornflour, potato flour, tapioca starch or pre-mixed gluten-free flours. My advice: never use these starches. Avoid the recipes that call for them, and select only the ones that do not use these gluten-free flours.

Websites

Stay-at-home mum turned wheat/gluten-free, low-carb recipe writer Carolyn Ketchum provides great recipes accompanied by excellent photography.

www.alldayidreamaboutfood.com

Elana Amsterdam’s beautiful and creative mostly almond flour-based recipes are featured on her website/blog, as well as in her cookbook listed in the next section.


www.elanaspantry.com

Formally trained in culinary arts, blogger Michelle provides great recipes that are free of wheat/gluten and corn.

www.glutenfreefix.com

Nutritionist Maria Emmerich is a wheat-free, limited-carbohydrate champion! She is among the few nutritionists who truly understand these important health concepts. The photography on her website is also stunningly beautiful. Maria’s excellent cookbook is listed below.

www.mariahealth.blogspot.com

Books

The Art of Eating Healthy—Sweets: Grain Free Low Carb Reinvented, by Maria Emmerich (CreateSpace, 2011)

Everyday Paleo, by Sarah Fragoso (Victory Belt Publishing, 2011)

The G-Free Diet: A Gluten-Free Survival Guide, by Elisabeth Hasselbeck (Center Street, 2011)

The Gluten-Free Almond Flour Cookbook, by Elana Amsterdam (Celestial Arts, 2009)

The Gluten-Free Asian Kitchen: Recipes for Noodles, Dumplings, Sauces, and More, by Laura B. Russell (Celestial Arts, 2011)

The Gluten-Free Bible: The Thoroughly Indispensable Guide to Negotiating Life without Wheat, by Jax Peters Lowell (Holt Paperbacks, 2005)

The Gluten-Free Edge: Get Skinny the Gluten-Free Way! by Gini Warner and Chef Ross Harris (Adams Media, 2011)

Grain-Free Gourmet, by Jodi Bager and Jenny Lass (Whitecap Books Ltd., 2010)

The Healthy Gluten-Free Life: 200 Delicious Gluten-Free, Dairy-Free, Soy-Free and Egg-Free Recipes, by Tammy Credicott (Victory Belt Publishing, 2012)

Make It Paleo, by Bill Staley and Hayley Mason (Victory Belt Publishing, 2011)

1001 Low-Carb Recipes, by Dana Carpender (Fair Winds Press, 2010)

Paleo Comfort Foods, by Julie and Charles Mayfield (Victory Belt Publishing, 2011)

The Primal Blueprint Cookbook: Primal, Low Carb, Paleo, Grain-Free, Dairy-Free and Gluten-Free, by Mark Sisson (Primal Nutrition, 2010)

More Wheat Belly Resources

Wheat Belly: Lose the Wheat, Lose the Weight, and Find Your Path Back to Health (Rodale, 2011; HarperCollins (UK), 2014)

This is the original book, released in August 2011, that details all the reasons why humans have no business eating modern wheat.

The Wheat Belly Blog provides ongoing discussions about many issues relevant to wheat and living wheat free, as well as real stories of people who have discovered this lifestyle. I also post new recipes here.

Many articles, podcasts and TV interviews are archived on the blog.

www.wheatbellyblog.com

Wheat-free Research and Education Foundation

This is the organization I’ve helped establish that will, in the future, fund research, provide education and help inform the ­public about the need to recognize the dangers of wheat consumption and the health benefits of ridding your life of it.

www.wheatfreeref.org
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