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INTRODUCTION

YOU’VE BEEN GRAINED.

Beaten, demoralized, discouraged, your life and health
have been bankrupted by “healthy whole grains.” The worst of
the bunch is modern wheat: the Judas of dietary “wisdom,”
despot of the breakfast bowl, tyrant of the bakery cabinet, the
semidwarf darling of agribusiness. Your eyes were sprouting
cataracts, your arteries were stiffening, your skin was
wrinkling and plagued with rashes, your joints were sore and
arthritic, your organs were inflamed, your belly fat was
expanding, your blood sugar was climbing, and man breasts
may even have been sprouting. Your mind was clouded by fog,
your medication list was growing, and your schedule was
fouled by mad scrambles for the nearest bathroom—all while
you were being driven to consume more and more of the food
that all official providers of nutritional advice advised you to
consume … until you put an end to the whole mess as a result
of the revelations made in Wheat Belly.

You boldly removed foods that enjoy the blessings of
agencies in the business of dispensing dietary advice. You
defied the USDA and its MyPlate and MyPyramid. You
scoffed at the urgings of the Surgeon General’s office. You
thumbed your nose at the advice of the American Heart
Association, American Diabetes Association, and the
Academy of Nutrition and Dietetics. You sniggered at the
antics of the wheat lobby and wheat trade groups as they
desperately launched wave after wave of damage control. You
removed grains like a festering abscess that refused to heal
until lanced, and you discovered that health and vigor began to
reappear.



I’ve experienced this personally. When I removed all
“healthy whole grains” from my life, it reversed my diabetes
until I became confidently nondiabetic, I was freed from mind
fog that persisted no matter how many cups of coffee I drank,
and I found relief from the annoying symptoms of irritable
bowel syndrome. My triglyceride level dropped from 350 to
42 mg/dl, my HDL increased from 27 to 97 mg/dl, and the
dark thoughts and moods that I had struggled with for many
years were simply erased. I did the opposite of widely
accepted health advice and experienced a transformation in
health.

Coming to the realization that conventional nutritional
advice has as much value as old bubble gum stuck on the
sidewalk can’t help but make you skeptical about whether
most sources of health advice are objective, unbiased, and
based on science in the first place. At best, dietary advice was
driven by incomplete or misinterpreted data, an army of
dietitians and “experts” unwittingly doing the dirty work of
distributing the information. At worst, it was advice that
served the ambitions of agribusiness and other powerful
interests, all working to commoditize the human diet—yes,
commoditize, or derive maximal financial gain by persuading
us that the human diet should be dependent on foods that are
inexpensive, indifferent to quality, blind to source, traded and
arbitraged on a massive scale, and hungrily desired by the
masses. Yes, you were grained.

When we peel back the veneer of marketing, trumped-up
science, the appeal of convenience, and the yank of addiction,
we find that, as a civilization, we made an enormous dietary
blunder about 10,000 years ago: We mistook the seeds of
grasses—first consumed in desperation—as food. We then
allowed this mistake to balloon, not only perceiving this
mistake as the discovery of a dietary staple, but as a food ideal
for human consumption. Recognizing the ills of modern wheat
in Wheat Belly was the first step, but now we can take another
major step and eliminate all grains. Once that is accomplished,
we proceed even further along the path toward total health by
identifying and undoing all the harmful effects we’ve
accumulated during our grain-consuming years and that can



persist even in the aftermath of grain removal. That’s why I
call this approach “Total Health.”

In Wheat Belly Total Health, we are going to explore in
greater detail why this dietary detour has caused more human
disease and suffering than all the wars of the world combined.
We’ll discuss why and how experts joined in on this mass
hysteria, even co-opting government agencies and policies into
the delusion and creating an example of collective madness
larger than the Salem witch trials or the fearmongering of the
Red Scare, making absurd practices such as bleeding with
leeches or frontal lobotomies seem quaint. We will then take
this journey of discovery further, discussing how, after you
undo this grain-induced mess, you can pick up the pieces and
reconstruct diet and correct weight, hormonal status, and other
facets of health you may have thought were out of reach.

There are aspects of life that are beyond your influence—
genetics, family, and shoe size, for instance—but most of the
factors that color your day-to-day existence are indeed under
your control. Removing grains is the courageous first step, but
there are plenty more steps to climb to fully undo the years of
health abuse you’ve endured. In this book, there are
wonderfully empowering strategies for you to consider to heal
the wounds received during your grain-consuming days and
unravel the tangle of health problems that developed. Once
you’re grain-free, you may be left with disruptions of bowel
flora and digestive function, nutritional deficiencies, and
chronic conditions like osteoporosis. These will all need to be
addressed. You may find that medications previously
prescribed to treat a long list of grain-related health conditions
are no longer necessary. Some people take their diets on other
unhealthy detours, such as by introducing gluten-free grains or
unhealthy sweeteners, and discover that, while they may not
be as bad off as when they consumed grains, they’re striking
compromises in health that needn’t be struck. All these issues
must be addressed to find your path back to total health,
ungrained.

Brace yourself for revelations about diet and health that
you’ve probably never heard, even if you were an avid reader
of the original Wheat Belly. In Wheat Belly Total Health, I



follow a no-holds-barred, sacred-cows-be-damned, reach-for-
the-skies attitude. My goal is not to titillate, nor to astound, but
to inform without the influence of agribusiness interests or the
bias of flawed epidemiology. I’m going to ask tough questions
while discarding preconceived notions to get to the root of
dietary wisdom. There we discover that, minus grains, not
only does a long list of chronic health conditions dissolve, but
you are also capable of achieving new heights of health and
life performance that you had only previously imagined were
possible.

We relieve this emperor of his new clothes while watching
his huge wheat belly and man breasts shrink, his swollen joints
flex, and his seborrheic skin clear. We observe his further
health gains by dodging all other grains, then reclothe him in
fabrics truly fit for a king. That king will be you, in all your
noble, grain-free glory.

THE GRAIN-FREE EXPERIENCE: A CROWD
PLEASER

I could not have written Wheat Belly Total Health 3 years ago
when the original Wheat Belly book came out. So many people
have engaged in this lifestyle change, so many physicians and
health-care professionals have come to embrace these
concepts, so many new lessons have been learned as the
worldwide rejection of the “healthy whole grain” message has
grown that have crowd-sourced a steady stream of new and
unexpected lessons. Wheat Belly Total Health distills the
wisdom gained from the millions of people who have
embraced grain-free living and rediscovered what it means to
be fully healthy and alive. We are collectively undoing what
humans have managed to botch for 300 generations, and we
are doing it while dietitians, the USDA, and other defenders of
the status quo harrumph, protest, and cast insults as they watch
their last 40 years of work crumble beneath their feet.

The Information Age explodes with the empowered
wisdom of crowds, shared at lightning speed and dispelling
conventional “wisdom” as fast as sexting can take down a
congressional career. We’ve learned, for instance, that wheat



intolerance really means intolerance to all grains since, after
all, they are all genetically related grasses. (Yes, grasses, just
like the stuff in your backyard or what’s munched on by goats
and horses. We will discuss the implications of this simple
biological realization in some detail.) We learned that virtually
everyone benefits from reestablishing healthy bowel flora after
removing grains. We learned that iodine deficiency is making
a comeback and can impair weight loss and health
improvement efforts. Many removed wheat and enjoyed
increased energy but didn’t experience the full return of
youthful vigor because synthetic perchlorate fertilizer residues
and brominated flour whiteners from bagels and pizza
impaired thyroid function, leaving them with less-than-perfect
ability to control weight, a head of prematurely thinning hair,
and sluggish bowel function. As more and more people have
said no to grains, we have recognized that, while grain
elimination is powerful, there may be metabolic derangements
that block weight loss and must therefore be addressed, no
matter how meticulous the diet. We gained a better
understanding that autoimmune, inflammatory, and
neurological conditions require additional efforts to maximize
the potential for a rebound to total health. We’ve come to
appreciate that the entire package of benefits from grain
elimination goes beyond, say, weight loss, and adds up to an
astoundingly powerful collection of health-restoring, anti-
aging, youth preserving, performance-enhancing, and life-
prolonging practices.

Even if you’ve already enjoyed a major health success by
eliminating wheat, understanding the strategies articulated in
Wheat Belly Total Health and putting them to use can take
your health efforts several steps further. If you are among the
many people who have shed 30, 50, 100, or even more pounds
of wheat-induced visceral fat and reversed one or more health
conditions, there are still many more steps you can take to
further improve your health.

Or you may be among those who, minus wheat, failed to
enjoy a full return to health. You may find yourself still
struggling with 60 or more pounds of weight you want to shed,
plus joint pains, skin rashes, and other health problems; you



may be left wondering if there is something you can do, short
of prescription medications and procedures, to restore your
health. Or perhaps you now realize just how good you feel
minus wheat and are motivated to achieve total health in as
many ways as possible to ensure long-term ideal health. Or
you may be brand new to the wheat-free message. If so, this is
your ultimate guide to going grain-free. Regardless of which
category you fall into, you have come to the right place for
answers.

We are reminded that humans are truly adaptable, resilient,
fit, and vigorous, and have a natural, innate capacity to be
healthy, slender, and happy—provided that no grains are
permitted entry into our bodies and all health disruptions are
corrected in their wake.

LIFE UNGRAINED: UNRESTRAINED HIGH
PERFORMANCE

Despotic governments oppress their people. Burdensome
health-care costs weigh down our economy. One hundred extra
pounds of body fat overtax hips, knees, and feet that are ill-
equipped to bear such loads, and they groan, creak, and erode
away under the burden. Likewise, the mix of components in
grains undermines human functioning from head to toe.
Unload such crushing burdens and people are freed, the
economy is boosted, joints are relieved, and human
functioning is liberated.

Minus the health- and life-impairing effects of grains, we
venture into discussions about performance: How well you
perform emotionally, mentally, professionally, and physically
once the major impediments have been removed. This applies
to accomplishments in school, at work, in relationships, in
sports—in virtually every setting we encounter in life. It
means aiming to maximize how good you feel and look to get
that extra boost of mojo that can make the difference between
getting through your day or blasting through your day. Total
health is outwardly evident; you see it in smoother skin, a
flatter tummy, freedom from leg swelling, an easy gait, and
ease and vigor of motion in all directions. It’s also reflected



internally through deeper sleep, less-turbulent menstrual
cycles, freedom from headaches, and problem-free digestion.

In addition to less-disruptive menstrual cycles, women can
enjoy improved fertility and reductions in perversely high
estrogen levels, and they get reacquainted with the concept of
feeling good most or all of the time, rather than just once in a
while or not at all. Male sexual performance improves as men
enjoy lower levels of estrogen, higher levels of testosterone,
and reductions of embarrassingly large breasts.

Total health can, in many instances, be measured. You can
aim for perfect metabolic health as it’s reflected in
triglycerides and cholesterol panels, blood sugars, hemoglobin
A1c (long-term blood sugar), thyroid tests, and screenings to
determine levels of various nutrients. It can also be reflected in
measures such as blood pressure and body fat percentage.

While you may be able to walk, run, or jump more easily,
faster, farther, and higher minus the aches, pains, and energy
impairment of grains, high-performance competitors enjoy
similar benefits, and a growing number of professional athletes
are embracing the grain-free lifestyle. In this book, we discuss
how to gain an even greater competitive edge with strategies
that go beyond eliminating grains. Sometimes the additional
steps are wonderfully simple, such as correcting iodine and
iron deficiencies; other times the solutions are more elaborate,
such as the strategies required to restore and maintain bowel
health and undo the effects of endocrine disruption. But the
goal is to unmask your individual potential and achieve the
highest levels of performance in health and life in as many
ways as reasonably possible. We aren’t trying to create a race
of superhuman grain-free men and women, but we can achieve
levels of life performance that we previously enjoyed only
fleetingly, if at all.

Many of these efforts may not have been necessary had we
not been blindsided by these nutritional blunders in the first
place. Had we grown up without exposure to Frankengrains
with unique, health-disruptive effects, or without thyroid and
sex hormone disruption from grains that are compounded by
the ocean of endocrine gland–impairing industrial chemicals



we swim in, things might be different. Had we also enjoyed
the luxury of living outdoors in a semitropical climate and
getting a full night of restorative sleep each and every night
and had we not been exposed to the chronic, unrelenting stress
of modern life, well, maybe we would have enjoyed peak
functioning all along. But that is simply not the case for the
majority of people. Thankfully, once we understand what went
wrong, we can right the situation and, in most cases, fully
restore your innate capacity for high levels of life
performance.

ACHIEVING UNGRAINED TOTAL HEALTH IN
THREE STEPS: NO MORE, NO LESS

Wheat Belly Total Health is presented in three parts that are a
logical and necessary sequence that must occur if your goal is
total health. Like learning to crawl before you walk or
studying algebra before cracking the code on calculus, total
health unfolds in a natural progression.

You cannot, for instance, regain health as long as grains
remain a part of your diet: Health cannot be perfect as long as
multigrain buns, rye toast, or tacos made from genetically
modified corn flour remain a part of your dietary experience.
You might not even be aware that grains are exerting their
harmful effects while you go about your business working,
sleeping, sitting in the drive-thru, or watching Keeping Up
with the Kardashians. You might be unaware, for instance, that
an abnormally increased degree of intestinal permeability is
boiling away beneath the surface, waiting to eventually trigger
an autoimmune condition in your body that will result, for
instance, in the stumbling speech, incoordination, and muscle
weakness of multiple sclerosis. Or opacities may be
accumulating in the lenses of your eyes, obscuring your vision
with milky blurriness, waiting to be diagnosed as cataracts
when you’re 53, despite the “balanced diet” and exercise
program you’ve been following for the last 30 years. Or a
gradual impairment of mind function may develop beneath
your awareness until one day you find that you can’t
remember where you parked your car, your way home, or who
that unfamiliar stranger is that you share your bed with. Just



because you fail to perceive it doesn’t mean it isn’t there. It’s
there regardless of how good you feel, and it needs to be
corrected before you can even begin to hope for total health.

In Part I, I discuss why the elimination of all grains, wheat
and otherwise, is essential if you are to begin your journey
back to total health. It is essential because no amount of other
healthy foods, nutritional supplements, exercise, or drugs can
fully overcome the health-thwarting effects of grains should
they remain in your diet. Grain elimination is evolutionarily
appropriate for a member of the species Homo sapiens; it is
consistent with your physiology and metabolism, and it begins
—but does not complete—your journey back to total health.

In Part II, we deal with just how to accomplish this
journey, including how you can survive the process of
withdrawal from the opiates in grains—probably the most
challenging hurdle to overcome in your journey back to health
and the one that, if you are not properly coached and equipped,
can backfire and set you back to your former grain-consuming
ways. I teach you how to know when you’ve been reexposed
to closely related proteins that force your body to revisit the
havoc you thought you’d eliminated and threaten to undo
everything you’ve accomplished. I also discuss how your body
adapts to this new situation in life without grains and why and
how adaptation may not be complete until you take the reins
and make it complete.

In Part III, I discuss how to pursue health as far as possible
once you have removed all the health destruction of grains:
how to achieve new heights of energy, sleep, mental clarity,
mood, bowel function, endocrine health, metabolic health,
exercise, and physical functioning. We’ll apply all of the
lessons we’ve learned along the way as we discover that,
minus grains, life and health are actually quite wonderful.

Too many of us, forced to accept this mantra of “healthy
whole grains,” have never been shown the path to easily and
effortlessly accomplish total health. Once the health
disruptions of grains are exorcised from your life and you
recognize their purported health benefits for the fictional
notions they are, everything gets so much better. Without



grains, wondrous things begin to happen in just about every
way. That is what “total health” means.



PART I

NO GRAIN IS A
GOOD GRAIN

Grazed, Grass-Fed, and
Fattened



CHAPTER 1

LIBERATE YOUR INNER COW:
LIFE UNGRAINED

Goldfish do not eat sausages.
—John Cleese, “How to Feed a Goldfish,” Monty Python’s Flying Circus

SINCE YOU ARE reading this book, I take it that you are a
member of the species Homo sapiens. You are likely not a
giraffe, toad, or woodpecker. Nor are you a ruminant, those
taciturn creatures that graze on grass.

Ruminants, such as goats and cows, and their ancient, wild
counterparts, ibex and aurochs, enjoy evolutionary adaptations
that allow them to consume grasses. They have continuously
growing teeth to compensate for the wear generated by coarse,
sandlike phytolith particles in grass blades; produce in excess
of 100 quarts of saliva per day; have four-compartment
stomachs that host unique microorganisms to digest grass
components, including a compartment that grinds and then
regurgitates its contents up as a cud to rechew; and a long,
spiral colon that’s also host to microorganisms that further
digest grassy remains. In other words, ruminants have a
gastrointestinal system uniquely specialized to consume
grasses.

You don’t look, smell, or act like a ruminant. Then why
would you eat like one?

Those of you who have already forgone wheat do not, of
course. But if you remain of the “healthy whole grain”–
consuming persuasion, you have fallen victim to believing that
grasses should be your primary source of calories. Just as
Kentucky bluegrass and ryegrass in your backyard are grasses
from the biological family Poaceae, so are wheat, rye, barley,



corn, rice, bulgur, sorghum, triticale, millet, teff, and oats. You
grow teeth twice in your life, then stop, leaving you to make
do for a lifetime with a prepubertal set that erupted around age
10; produce a meager quart of saliva per day; have three fewer
stomach compartments unpopulated by foreign organisms and
without grinding action; don’t chew a cud; and have a
relatively uninteresting, linear, nonspiral colon. These
adaptations allow you to be omnivorous—but not to consume
grasses.

Early members of our species found nourishment through
scavenging, and then hunting, animals such as gazelles, turtles,
birds, and fish, and consuming the edible parts of plants,
including fruit and roots, as well as mushrooms, nuts, and
seeds. Hungry humans instinctively regarded all of these as
food. About 10,000 years ago, during a period of increasing
temperature and dryness in the Fertile Crescent, humans
observed the ibex and aurochs grazing on einkorn, the ancient
predecessor of modern wheat. Our hungry, omnivorous
ancestors asked, “Can we eat that, too?” They did, and surely
got sick: vomiting, cramps, and diarrhea. At the very least they
simply passed wheat plants out undigested, since humans lack
the ruminant digestive apparatus. Grass plants in their intact
form are unquestionably unappetizing. We somehow figured
out that for humans, the only edible part of the einkorn plant
was the seed—not the roots, not the stem, not the leaves, not
the entire seed head—just the seed, and even that was only
edible after the outer husk was removed and the seed was
chewed or crushed with rocks and then heated in crude pottery
over fire. Only then could we consume the seeds of this grass
as porridge, a practice that served us well in times of
desperation when ibex meat, bird eggs, and figs were in short
supply.

Similar grass-consuming adventures occurred with teosinte
and maize (the ancestors of modern corn) in the Americas; rice
from the swamps of Asia; and sorghum and millet in sub-
Saharan Africa, all requiring similar manipulations to allow
the edible part—the seed—to be consumed by humans. Some
grasses, such as sorghum, posed other obstacles; its content of
poisons (such as hydrocyanic acid, or cyanide) results in



sudden death when the plant is consumed before maturity.
Natural evolution of grasses led to wheat strains such as
emmer, spelt, and kamut as wheat exchanged genes from other
wild grasses, while humans selected strains of corn with larger
seeds and seed heads (cobs).

What happened to those first humans, hungry and
desperate, who figured out how to make this one component of
grasses—the seed—edible? Incredibly, anthropologists have
known this for years. The first humans to consume the grassy
food of the ibex and aurochs experienced explosive tooth
decay; shrinkage of the maxillary bone and mandible, resulting
in tooth crowding; iron deficiency; and scurvy. They also
experienced a reduction in bone diameter and length, resulting
in a loss of as much as 5 inches in height for men and 3 inches
for women.1

The deterioration of dental health is especially interesting,
as dental decay was uncommon prior to the consumption of
the seeds of grasses, affecting less than 1 percent of all teeth
recovered, despite the lack of toothbrushes, toothpaste,
fluoridated water, dental floss, and dentists. Even though they
lacked any notion of dental hygiene (aside from possibly using
a twig to pick the fibers of wild boar from between their teeth),
dental decay was simply not a problem that beset many
members of our species prior to the consumption of grains.
The notion of toothless savages is all wrong; they enjoyed
sturdy, intact teeth for their entire lives. It was only after
humans began to resort to the seeds of grasses for calories that
mouths of rotten and crooked teeth began to appear in children
and adults. From that point on, decay was evident in 16 to 49
percent of all teeth recovered, along with tooth loss and
abscesses, making tooth decay as commonplace as bad hair
among humans of the agricultural Neolithic Age.2

In short, when we started consuming the seeds of grasses
10,000 years ago, this food source may have allowed us to
survive another day, week, or month during times when foods
we had instinctively consumed during the preceding 2.5
million years fell into short supply. But this expedient
represents a dietary pattern that constitutes only 0.4 percent—



less than one-half of 1 percent—of our time on earth. This
change in dietary fortunes was accompanied by a substantial
price. From the standpoint of oral health, humans remained in
the Dental Dark Ages from their first taste of porridge all the
way up until recent times. History is rich with descriptions of
toothaches, oral abscesses, and stumbling and painful efforts
to extract tainted teeth. Remember George Washington and his
mouthful of wooden false teeth? It wasn’t until the 20th
century that modern dental hygiene was born and we finally
managed to keep most of our teeth through adulthood.

Fast-forward to the 21st century: Modern wheat now
accounts for 20 percent of all calories consumed by humans;
the seeds of wheat, corn, and rice combined make up 50
percent.3 Yes, the seeds of grasses provide half of all human
calories. We have become a grass seed–consuming species, a
development enthusiastically applauded by agencies such as
the USDA, which advises us that increasing our consumption
to 60 percent of calories or higher is a laudable dietary goal.
It’s also a situation celebrated by all of those people who trade
grain on an international scale, since the seeds of grasses have
a prolonged shelf life (months to years) that allows
transoceanic shipment, they’re easy to store, they don’t require
refrigeration, and they’re in demand worldwide—all the traits
desirable in a commoditized version of food. The
transformation of foodstuff into that of a commodity that’s
tradeable on a global scale allows financial manipulations,
such as buying and selling futures, hedges, and complex
derivative instruments—the tools of mega-commerce—to
emerge. You can’t do that with organic blueberries or Atlantic
salmon.

Examine the anatomy of a member of the species Homo
sapiens and you cannot escape the conclusion that you are not
a ruminant, have none of the adaptive digestive traits of such
creatures, and can only consume the seeds of grasses—the
food of desperation—by accepting a decline in your health.
But the seeds of grasses can be used to feed the masses
cheaply, quickly, and on a massive scale, all while generating
huge profits for those who control the flow of these
commoditized foods.



MUTANT NINJA GRASSES
The seeds of grasses, known to us more familiarly as “grains”
or “cereals,” have always been a problem for us nonruminant
creatures. But then busy geneticists and agribusiness got into
the act. That’s when grains went from bad to worse.

Readers of the original Wheat Belly know that modern
wheat is no longer the 4½-foot-tall traditional plant we all
remember; it is now an 18-inch-tall plant with a short, thick
stalk; long seed head; and larger seeds. It has a much greater
yield per acre than its traditional predecessors. This high-yield
strain of wheat, now the darling of agribusiness, was not
created through genetic modification, but through repetitive
hybridizations, mating wheat with non-wheat grasses to
introduce new genes (wheat is a grass, after all) and through
mutagenesis, the use of high-dose x-rays, gamma rays, and
chemicals to induce mutations. Yes: Modern wheat is, to a
considerable degree, a grass that contains an array of
mutations, some of which have been mapped and identified,
many of which have not. Such uncertainties never faze
agribusiness, however. Unique mutated proteins? No problem.
The USDA and FDA say they’re okay, too—perfectly fine for
public consumption.

Over the years, there have been many efforts to genetically
modify wheat, such as by using gene-splicing technology to
insert or delete a gene. However, public resistance has
dampened efforts to bring genetically modified (GM) wheat to
market, so no wheat currently sold is, in the terminology of
genetics, “genetically modified.” (There have been recent
industry rumblings, however, that make the prospect of true
GM wheat a probable reality in the near future.) All of the
changes introduced into modern wheat are the results of
methods that predate the technology to create GM foods. This
does not mean that the methods used to change wheat were
benign; in fact, the crude and imprecise methods used to
change wheat, such as chemical mutagenesis, have the
potential to be worse than genetic modification, yielding a
greater number of unanticipated changes in genetic code than
the handful introduced through gene-splicing.4



Corn and rice, on the other hand, have been genetically
modified, in addition to undergoing other changes. For
instance, scientists introduced genes to make corn resistant to
the herbicide glyphosate and to express Bacillus thurigiensis
(Bt), a toxin that kills insects, while rice has been genetically
modified to make it resistant to the herbicide glufosinate and
to express beta-carotene (a variety called Golden Rice).
Problem: While, in theory, the notion of just inserting one silly
gene seems simple and straightforward, it is anything but. The
methods of gene insertion remain crude. The site of insertion
—which chromosome, within or alongside other genes, within
or without various control elements—not to mention
disruption of epigenetic effects that control gene expression,
cannot be controlled with current technology. And it’s
misleading to say that only one gene is inserted, as the
methods used usually require several genes to be inserted. (We
discuss the nature of specific changes in GM grains in Chapter
2.)

The wheat, corn, and rice that make up 50 percent of the
human diet in the 21st century are not the wheat, corn, and rice
of the 20th century. They’re not the wheat, corn, and rice of
the Middle Ages, nor of the Bible, nor of the Egyptian empire.
And they are definitely not the same wheat, corn, and rice that
was harvested by those early hungry humans. They are what I
call “Frankengrains”: hybridized, mutated, genetically
modified to suit the desires of agribusiness, and now available
at a supermarket, convenience store, or school near you.

Wheat: What Changed … and Why
Are the Changes So Bad?

All strains of wheat, including traditional strains like spelt and emmer,
are problems for nonruminant humans who consume them. But
modern wheat is the worst.

Modern wheat looks different: shorter, thicker shaft, larger seeds.
The reduction in height is due to mutations in Rh (reduced height)



genes that code for the protein gibberellin, which controls stalk length.
This one mutant gene is accompanied by other mutations. Changes
in Rh genes are thereby accompanied by other changes in the
genetic code of the wheat plant.5 There’s more here than meets the
eye.

Gliadin
While gluten is often fingered as the source of wheat’s problems, it’s
really gliadin, a protein within gluten, that is the culprit behind many
destructive health effects of modern wheat. There are more than 200
forms of gliadin proteins, all incompletely digestible.6 One important
change that has emerged over the past 50 years, for example, is
increased expression of a gene called Glia-α9, which yields a gliadin
protein that is the most potent trigger for celiac disease. While the
Glia-α9 gene was absent from most strains of wheat from the early
20th century, it is now present in nearly all modern varieties,7 likely
accounting for the 400 percent increase in celiac disease witnessed
since 1948.8

New gliadin variants are partially digested into small peptides that
enter the bloodstream and then bind to opiate receptors in the human
brain—the same receptors activated by heroin and morphine.9
Researchers call these peptides “exorphins,” or exogenous morphine-
like compounds. Gliadin-derived peptides, however, generate no
“high,” but they do trigger increased appetite and increased calorie
consumption, with studies demonstrating consistent increases of 400
calories per day, mostly from carbohydrates.

Gluten
Gluten (gliadin + glutenins) is the stuff that confers the stretchiness
unique to wheat dough. Gluten is a popular additive in processed
foods such as sauces, instant soups, and frozen foods, which means
the average person ingests between 15 and 20 grams (g) per day.10
Gluten has been genetically manipulated to improve the baking
characteristics of its glutenin. Geneticists have therefore crossbred
wheat strains repeatedly, bred wheat with non-wheat grasses to
introduce new genes, and used chemicals and radiation to induce
mutations. Breeding methods used to alter gluten quality do not result
in predictable changes. Hybridizing two different wheat plants yields
as many as 14 unique glutenin proteins never before encountered by
humans.11

Wheat Germ Agglutinin
The genetic changes inflicted on wheat have altered the structure of
wheat germ agglutinin (WGA), a protein in wheat that provides



protection against molds and insects. The structure of WGA in
modern wheat, for instance, differs from that of ancient wheat
strains.12 WGA is indigestible and toxic, resistant to any breakdown
in the human body, and unchanged by cooking, baking, and
sourdough fermentation. Unlike gluten and gliadin, which require
genetic susceptibility to exert some of their negative effects, WGA
does its damage directly. WGA alone is sufficient to generate celiac
disease–like intestinal damage by disrupting microvilli, the absorptive
“hairs” of intestinal cells.13

Phytates
Phytic acid (phytates) is a storage form of phosphorus in wheat and
other grains. Because phytates also provide resistance to pests,
grain-breeding efforts over the past 50 years have selected strains
with increased phytate content. Modern wheat, maize, and millet, for
instance, each contain 800 milligrams (mg) of phytates per 100 g (3½
ounces) of flour. Phytate content increases with fiber content, so
advice to increase fiber in your diet by consuming more “healthy
whole grains” also increases the phytate content of your diet. As little
as 50 mg of phytates can turn off absorption of minerals, especially
iron and zinc.14 Children who consume grains ingest 600 to 1,900 mg
of phytates per day, while enthusiastic grain-consuming cultures, such
as modern Mexicans, ingest 4,000 to 5,000 mg of phytates per day.
These levels are associated with nutrient deficiencies.15

Alpha-Amylase Inhibitors and Other
Allergens
Wheat allergies are becoming more prevalent. Numerous allergens
have been identified in modern wheat that are not present in ancient
or traditional forms of the plant.16 The most common are alpha-
amylase inhibitors, which are responsible for causing hives, asthma,
cramps, diarrhea, and eczema. Compared to older strains, the
structure of modern alpha-amylase inhibitors differs by 10 percent,
meaning it may have as many as several dozen amino acid
differences. As any allergist will tell you, just a few amino acids can
spell the difference between no allergic reaction and a severe allergic
reaction, or even anaphylactic shock. People in the baking industry
frequently develop a condition called baker’s asthma. There is also a
peculiar condition called wheat-derived exercise-induced anaphylaxis
(WDEIA), a severe and life-threatening allergy induced by exercising
after eating wheat. Both conditions are caused by an allergy to gliadin
proteins.17 Many other proteins have undergone changes over the
last 40 years: lipid transfer proteins, omega-gliadins, gamma-gliadins,
trypsin inhibitors, serpins, and glutenins. All trigger allergic reactions.



LIFE OUTSIDE THE GRAIN MOOOVEMENT
The start of grain consumption for humans coincides with the
dawn of the domestication of livestock. We learned that some
herbivorous species, such as aurochs and ibex, when confined
and allowed to reproduce in captivity, could be put into the
service of the human diet. While we were domesticating these
creatures into cows and goats, they showed us that their diet of
grasses was also something we could try to mimic. They also
contributed to human diseases by giving us smallpox, measles,
tuberculosis, and rhinoviruses that cause the common cold.

While much of the world followed the lead of grazing
ruminants and adopted a diet increasingly reliant on the seeds
of grasses, not all cultures took this 10,000-year dietary detour.
A number of hunter-gatherer societies throughout the world
never embraced grains, relying instead on traditional
omnivorous menus. The diets followed by such societies
therefore largely reflect the diets of pre-Neolithic humans, i.e.,
diets that predate the development of agriculture. The modern
world has, over the past few hundred years, encroached on
these primitive societies, particularly if their land or other
resources were prized. (Think Native Americans and
Canadians of the Pacific Northwest or Aboriginal populations
of Australia.) Each instance provides a virtual laboratory to
observe what happens to health when there is a shift from a
traditional grain-free to a modern grain-filled diet.

We have cultural anthropologists and field-working
physicians to thank for such insights. Scientists have studied,
for instance, the San of southern Africa, Kitavan Islanders of
Papua New Guinea, and the Xingu peoples of the Brazilian
rain forest, all of whom consume foods obtained from their
unique habitats. None consume modern processed foods, of
course, meaning no grains, no added sugars, no hydrogenated
oils, no preservatives, and no artificial food coloring. People
following their ancestral diets consistently demonstrate low
body weight and body mass index (BMI); freedom from
obesity; normal blood pressure; normal blood sugar and
insulin responses; lower leptin levels (the hormone of satiety);
and better bone health.18 Body mass index, reflecting a ratio of



weight to height, is typically 22 or less, compared to our
growing ranks of people with BMIs of 30 or more, with 30
representing the widely accepted cutoff for obesity. The
average blood pressure of a Xingu woman is 102/66 mmHg,
compared to our typical blood pressures of 130/80 or higher.
The Xingu experience less osteoporosis and fewer fractures.

The Hadza of northern Tanzania are a good example of a
hunter-gatherer society that, despite contact with Westerners,
has clung to traditional methods of procuring food.19 The
women dig for roots and gather edible parts of plants, while
the men hunt with bows and poison-tipped arrows and gather
honey from bees. The average BMI of this population?
Around 20, with vigor maintained into later life, as
grandparents help rear grandchildren while mothers gather and
prepare food. Despite a lifestyle that appears physically
demanding on the surface, the total energy expenditure of the
Hadza is no different than that of modern people—not greater
or less than, say, an average accountant or schoolteacher.20

Activity is parceled a bit differently, of course, with hunter-
gatherers tending to experience bursts of intense activity,
followed by prolonged rest, and modern cultures gradually
playing out activity throughout the day, but detailed analyses
of energy expenditure among primitive people show virtually
no difference. This challenges the notion that modern excess
weight gain can be blamed on increasingly sedentary
lifestyles.21 (Note that this is not true for all hunter-gatherer
cultures; the Luo and Kamba of rural Kenya, for instance,
exhibit high levels of energy expenditure. The point is that
differences in weight are not solely explained by differences in
energy expenditure.)

Humans are adaptable creatures, as the wide variety of
diets consumed worldwide attest. Some rely almost
exclusively on the flesh, organs, and fat of animals, such as
that of the traditional Inuits of the northernmost Pacific
Northwest of North America. Some diets are high in starches
from roots (such as yams, sweet potatoes, taro, and tapioca)
and fruit, as with the Kitavans of Papua New Guinea or the
Yanomami of the Brazilian rain forest.



The incorporation of foods from the mammary glands of
bovines has provoked expression of a lactase-persistence gene
that allows some adults to consume milk, cheese, and other
products that contain the sugar lactase after the first few years
of life—an advantage for survival. The seminomadic Maasai
people of central Africa are a notable example. Largely
herders of goats, sheep, and cattle, they traditionally consume
plentiful raw meat and the blood of cows mixed with milk, and
they’ve done so for thousands of years. This lifestyle allows
them to enjoy freedom from cardiovascular disease,
hypertension, diabetes, and excess weight.22

This is the recurring theme throughout primitive societies:
A traditional diet, varied in composition and high in nutrient
content but containing no grains or added sugars, allows
people to enjoy freedom from all the chronic “diseases of
affluence.” Even cancer is rare.23 This is not to say that people
following traditional lifestyles don’t succumb to disease; of
course they do. But the range of ailments is entirely different.
They suffer infections such as malaria, dengue fever, and
nematode infestations of the gastrointestinal tract, as well as
traumatic injuries from falls, battles with humans and animals,
and lacerations, reflecting the hazards of living without
modern tools, conveniences, central governments, or modern
health care.

What happens when a culture that has avoided the
adoption of agriculture and grain consumption is confronted
with modern breads, cookies, and chips? This invasion by
modern foods has played out countless times on a worldwide
stage, with the same results each and every time: weight gain
and obesity to an astounding degree, tooth decay, gingivitis
and periodontitis, tooth loss, arthritis, hypertension, diabetes,
and depression and other psychiatric conditions—all the
modern diseases of affluence. Like a broken record, this same
refrain has played over and over again in varied populations,
on every continent.

It has been observed in Pima Indians of the American
Southwest, where 40 to 50 percent of adults are obese and
diabetic, many toothless.24 It has been observed in native



tribes of Arizona, Oklahoma, and the Dakotas, resulting in 54
to 67 percent of the population being overweight or obese.25

Peoples inhabiting circumpolar regions of Canada and
Greenland have all experienced dramatic increases in obesity
and diabetes.26 In Pacific Islanders, such as the Micronesian
Nauru, 40 percent of adults are obese with diabetes.27

Modernized diets have put Australian Aboriginal populations
in especially desperate health straits, with 22 times the risk of
complications of diabetes, 8 times higher cardiovascular
mortality, and 6 times greater mortality from stroke compared
to non-Aboriginal Australians.28

Until recently, the Maasai of central Africa, Samburu of
Kenya, and Fulani of Nigeria showed virtually no overweight
or obesity, no hypertension, and low total cholesterol values
(125 mg/dl). When relocated to urban settings, hypertension
and obesity explode, with 55 percent overweight or obese.29

Former hunter-gatherers develop iron deficiency anemia and
folate deficiency as they transition away from hunting game
and gathering wild vegetation and rely on purchased foods,
especially corn.30 Dr. Roberto Baruzzi, a Brazilian physician,
studied hunter-gatherers of the Xingu region of Brazil in the
1960s and 1970s and found slender people with no discernible
excess body fat, no diabetes, no cardiovascular disease, no
ulcers, and no appendicitis. A repeat survey in 2009, following
30 years of contact with modern food, found 46 percent of the
people overweight or obese, 25 percent of the men
hypertensive, and most with abnormalities of cholesterol
panels (such as low HDL cholesterol or high triglycerides),
and rampant dental decay.31 Another recent assessment of
Aruák natives of the Xingu region documented 66.8 percent of
men and women as overweight or obese, 52.1 percent of
women with abdominal obesity, and 37.7 percent of men with
hypertension.32

All of these groups represent humans who have not
developed the partial tolerances agricultural societies evolved
over 10,000 years that allow them to consume the seeds of
grasses. Consequently they, more so than us, show
exaggerated responses to consumption of grains and sugars.



The diseases of modernization are unfortunately
intertwined with the diseases of poverty, given the disrupted
and marginalized lives indigenous people often endure at the
heavy-handed ways of modern society. Typically, an
overreliance on cheap grains and sugars characterizes the diets
of these latecomers to the modern world, replacing gathered
vegetation, for instance, with flours, convenience foods, and
sweets. And if Western aid is required due to starvation and
maldistribution (which is common when former hunter-
gatherers are disconnected from their traditional lifestyles), do
we fly in beef, salmon, coconuts, or cucumbers? Nope: We
send in the grain—wheat, maize, rice—which feeds humans as
well as their livestock.

Type 2 diabetes, in particular, is the defining disease
acquired when hunter-gatherer populations join the modern
world in dietary and health habits—so much so that
anthropologists have labeled diabetes “the price of
civilization.” And, of course, all of us modern humans, being
hunter-gatherers at our genetic core, are experiencing diabetes
at an unprecedented rate. This modern disease is expected to
afflict a third of all adults in coming years, as well as a
growing proportion of children and teenagers.33 The world of
humans now obtains 50 percent of its calories from the seeds
of grasses and is increasing consumption of sucrose and
fructose. Meanwhile, we’re being urged to further increase our
reliance on “healthy whole grains” in the developed world
while we resort to cheap, accessible grains of any sort in the
less-developed world. Under these circumstances, we can
expect no relief from this global man-made pandemic—unless
we reject the notion of consuming the seeds of grasses
outright.

Dr. Weston Price: Snapshots of
Westernization



Dr. Weston Price was a dentist practicing in Cleveland, Ohio, during
the early 20th century. He was troubled by the amount of tooth decay
he witnessed in his patients, particularly children, and intrigued by
reports that “savages” (people living in primitive settings) were
virtually free of tooth problems. So Dr. Price did something
extraordinary: He left his home and, along with his wife, Florence,
began a 10-year worldwide journey to chronicle the dietary habits of
primitive cultures, documenting his findings with careful examinations
of teeth, facial structure, and more than 15,000 photographs. His
efforts provide a remarkable visual record of what primitive cultures
looked like and what happens to primitive humans when they begin to
consume modern foods.

His travels took him to the Inuits of Alaska, the native Americans of
the Pacific Northwest and central Canada, Melanesians and
Polynesians, Aborigines of Australia, the Maori of New Zealand,
descendants of the ancient Chimú culture in coastal Peru, and tribes
of Africa, including Maasai, Kikuyu, Wakamba, Jalou, Muhima,
Pygmies, Baitu, and Dinkas. In each locale, he examined and
photographed teeth, faces, and other features he found interesting. In
short, Dr. Price produced a fascinating record of people living their
traditional lifestyles at a moment in time when it was all about to end.

In every culture of the dozens he studied—without exception—he
found tooth decay, tooth loss, and dental abscesses or infections to
be uncommon, typically affecting no more than 1 to 3 percent (and
sometimes none) of the teeth he examined. He also noted the
absence of gingivitis and periodontitis, and few to no crooked or
crowded teeth. While a keeper of meticulous records, he also
observed that facial structure was different, with primitive people
enjoying what he called “fully formed facial and dental arches” and a
lack of narrowed nasal passages.

Even more remarkably, Dr. Price specifically sought out members
of these cultures who had recently transitioned to consuming “white
man’s food”—people who were bartering for the breads, pastries, and
candies of Westerners visiting or bordering their land. In every
instance, he observed an astounding increase in tooth decay,
affecting 25 to 50 percent of teeth examined, along with gingivitis,
periodontitis, tooth loss, infectious abscesses, crooked and crowded
teeth, and reductions in the size of the maxillary (midfacial) bone and
mandible (jawbone). Nearly toothless mouths in teenagers and young
adults were not uncommon.

The traditional diets of these societies were typically fish, shellfish,
and kelp among coastal cultures and animal flesh and organs, raw
dairy products, edible plants, nuts, mushrooms, and insects among
inland cultures. With only two exceptions (the Lötschental Valley
Swiss, isolated by the Alps, who consumed a coarse rye bread, and
the Gaelic people of the islands of the Outer Hebrides, who
consumed crude oats), grains, sugars, and processed foods were



notably absent. (The Swiss had an intermediate number of dental
caries, more than other cultures studied, while the Gaelic population
did not.)

What is even more startling about Dr. Price’s observations of the
rarity of tooth decay and deformity is that none of these cultures
practiced any sort of dental hygiene: no toothbrushes, no toothpaste,
no fluoridated water, no dental floss, and no dentists or orthodontists.
While Dr. Price’s observations cannot be used to precisely pinpoint
the nutritional distinctions between modern and traditional cultures,
they nonetheless make a powerful point. Anyone wishing to read Dr.
Price’s account can find it reproduced in a recent reprint.34

This social “experiment” has also occurred in the opposite
direction: a return to traditional diet and lifestyle after a period
of Westernization. In 1980, Kerin O’Dea, MD, while at the
Royal Children’s Hospital in Melbourne, conducted an
extraordinary experiment: She asked 10 diabetic, overweight
Aboriginal individuals living Western lifestyles, all of whom
retained memories of prior lifestyles, to move back to their
origins in the wilds of northwestern Australia and follow their
previous hunter-gatherer diet of kangaroo, freshwater fish, and
yams. They began their adventure with high blood glucose
levels of (on average) 209 mg/dl, high triglycerides of 357
mg/dl, as well as abnormal insulin levels. After 7 weeks of
living in the wild, killing animals, and eating familiar gathered
foods, the 10 lost an average of 17.6 pounds of body weight
and dropped their blood glucose to 119 mg/dl and triglycerides
to 106 mg/dl.35 Of the original 10, five returned nondiabetic.
In a 2005 lecture, Dr. O’Dea remarked: “I was struck by the
change in people when they were back in their own country:
They were confident and assertive, and proud of their local
knowledge and skills. At the time we were not able to measure
markers of psychosocial state, however observation suggested
a very positive change.”36

Search the four corners of the earth today and you will find
that the only surviving hunter-gatherer population that’s
untouched by modern diet is the Sentinelese of the North
Sentinel Island in the Indian Ocean. Because their language is
strikingly different from all languages in neighboring lands, it
is thought that the Sentinelese have been isolated since
anatomically modern humans first migrated to this part of the



world 60,000 years ago.37 Attempts to visit their island have
been met with volleys of arrows, spears, and rocks, so
observations are limited. From what has been observed,
however, they are lean and healthy, hunting, fishing, and
gathering foods without the “benefit” of agriculture.

We have to be careful not to regard the life of the hunter-
gatherer human as idyllic or problem-free: They had plenty of
problems. While it is widely believed that stress is a modern
phenomenon, this is absurd. Which is more stressful:
struggling to pay your bills or having a marauding,
bloodthirsty tribe of humans slaughter your friends, seize the
women, and enslave the children? We need to observe some of
the practices of primitive cultures, such as head shrinking by
the Jivaro Indians of the Amazon or cannibalism by the Carib
of the Lesser Antilles and Venezuela, to remind ourselves that
the world of humans can be an inhospitable place. Violence
inflicted by and upon humans has characterized our existence
from the start. While violence is certainly still a part of
modern life, legal and political constraints that became
necessary as human populations developed greater reliance on
the practice of agriculture make it far less a part of day-to-day
life than it was, say, 50,000 years ago. Yes, there is a bright
side to agriculture and civilization.

The development of civilization and the cultivation of the
seeds of grasses: two processes that ran parallel over the past
10,000 years that led to concepts such as sedentary non-
nomadic life, land ownership, centralized government, and
many other phenomena we now accept as part of modern life.
But when we observe what happens to cultures unexposed to
the seeds of grasses who are then compelled to consume them,
we observe an exaggerated microcosm of what the rest of the
world is now experiencing.

EAT LIKE AN EGYPTIAN
Tooth decay, dental infections, crooked teeth, iron and folate
deficiencies, diabetes, degenerated joints, weight gain, obesity:
I’ve just described the average modern person. Take a member
of a primitive culture following their traditional diet and feed
them the processed foods of modern man—complete with the



enticing products of the seeds of grasses—and within a few
years, we’ve given them all the same problems we have, or
worse. Yes, without “modern civilization” they might succumb
to the greedy ambitions of a violent neighboring clan, but with
grain in their lives, they’ll have to engage in battle while
sporting a 44-inch waist, two bad knees, and a mouth that’s
missing half its teeth.

While obesity and the diseases associated with it are
virtually absent from hunter-gatherer cultures, neither are they
entirely new. Diseases of affluence developed even before
geneticists introduced changes into grains. Hippocrates, a
Greek physician in the 3rd century BC, and Galen, a Roman
physician of the 2nd century AD, both made detailed studies
of obese people. William Wadd, an early-19th-century London
physician and a lifelong observer of the “corpulent,” made this
observation after the autopsy of an obese man:

The heart itself was a mass of fat. The omentum
[a component of the intestines] was a thick fat apron.
The whole of the intestinal canal was imbedded in fat,
as if melted tallow had been poured into the cavity of
the abdomen; and the diaphragm and the parietes
[walls of organs] of the abdomen must have been
strained to their very utmost extent, to have sustained
the extreme and constant pressure of such a weighty
mass. So great was the mechanical obstruction to the
functions of an organ essential to life, that the wonder
is, not that he should die, but that he should live.38

What is new is that overweight and obesity have been
transformed from that of curiosity to that of epidemic. The
situation we confront in the 21st century is all the more
astounding because modern epidemiologists and health
officials declare that the causes of the epidemic of overweight,
obesity, and their accompanying diseases are either unclear or
that the burden of blame should be placed on the gluttonous
and sedentary shoulders of the public. But the answers can be
discerned through observations of primitive societies plagued
by none of the issues plaguing us.



More than the presence of grains distinguishes primitive
from modern life, of course. Hunter-gatherers also drank no
soft drinks; consumed no processed foods laced with
hydrogenated fats, food preservatives, or food colorings; and
consumed no high-fructose corn syrup or sucrose. They were
not exposed to endocrine disruptive chemicals released by
industry into our groundwater and soil, and which taint our
food. Civilizations of ancient Greece and Rome and of 19th-
century Europe also did not consume these components of the
modern diet (except for increasing consumption of sucrose
beginning in the 19th century). No Coca-Cola, Crisco, brightly
colored candies lit up by FD&C Red No. 3, or polychlorinated
biphenyl (PCB)–laced water graced their tables. But they did
consume the seeds of grasses.

So just how much can we blame on the adoption of the
seeds of grasses into the human diet? Let’s consider that
question next. Each variety of seeds of grasses poses its own
unique set of challenges to nonruminants who consume them.
Before we get under way in our discussion of regaining health
in the absence of grains, let’s talk about just how they ruin the
health of every human who allows them to adorn his or her
plate.



CHAPTER 2

LET THEM EAT GRASS
I asked the waiter, “Is this milk fresh?” He said, “Lady, 3 hours ago it was grass.”

—Phyllis Diller

GRASSES ARE EVERYWHERE.

They grow on mountains, along rivers and lakes, in
valleys, vast steppes, savannahs, prairies, golf courses, even
your backyard. And they now reign supreme in the human
diet.

Grasses are wonderfully successful life forms. They are
geographically diverse, inhabiting every continent, including
Antarctica. They are a study of how life can adapt to extremes,
from the tundra to the tropics. Grasses are prolific and hardy,
and they evolve rapidly to survive. Even with the explosive
growth of the human population, worldwide expansion of
cities and suburbs, and asphalt spanning coast-to-coast, grasses
still cover 20 percent of the earth’s surface area. Just as insects
are the most successful form of animal life on the planet,
grasses are among the most successful of plants. Given their
ubiquity, perhaps it’s not unexpected that we would try to eat
them. Humans have experimented with feasting on just about
every plant and creature that ever inhabited the earth. After all,
we are creatures who make food out of tarantulas and
poisonous puffer fish.

While grasses have served as food for many creatures
(they’ve even been recovered from fossilized dinosaur feces),
they were not a food item on our dietary menu during our
millions of years of adaptation to life on this planet. Pre-Homo
hominids, chimpanzee-like australopithecines that date back
more than 4 million years, did not consume grasses in any
form or variety, nor has any species of Homo prior to sapiens.



Grasses were simply not instinctively regarded as food. Much
as you’d never spot an herbivorous giraffe eating the carcass
of a hyena or a great white shark munching on sea kelp,
humans did not consume any part of this group of plants, no
matter how evolutionarily successful, until the relatively
recent past.

The seeds of grasses are a form of “food” added just a
moment ago in archaeological time. For the first 2,390,000
years of our existence on earth, or about 8,000 generations, we
consumed things that hungry humans instinctively regarded as
food. Then, 10,000 years or just over 300 generations ago, in
times of desperation, we turned to those darned seeds of
grasses. They were something we hoped could serve as food,
since they were growing from every conceivable
environmental nook and cranny.

So let us consider what this stuff is, the grasses that have
populated our world, as common as ants and earthworms, and
been subverted into the service of the human diet. Not all
grasses, of course, have come to grace your dinner plate—you
don’t save and eat the clippings from cutting your lawn, do
you?—so we’ll confine our discussion to the grasses and seeds
that humans have chosen to include on our dinner plates. I
discuss this issue at some length, because it’s important for
you to understand that consumption of the seeds of grasses
underlies a substantial proportion of the chronic problems of
human health. Accordingly, removing them yields unexpected
and often astounding relief from these issues and is therefore
an absolutely necessary first step toward regaining health, the
ultimate goal of this book. We will spend a lot of time talking
about how recovering full health as a non-grass-consuming
Homo sapiens of the 21st century—that means you—also
means having to compensate for all of the destruction that has
occurred in your body during your unwitting grain-consuming
years. You’ve consumed what amounts to a dietary poison for
20, 30, or 50 years, a habit that your non-grain-accustomed
body partially—but never completely—adapts to, endures, or
succumbs to. You then remove that poison and, much as a
chronic alcoholic needs to recover and heal his liver, heart,
brain, and emotional health after the flow of alcohol ceases, so



your body needs a bit of help to readjust and regain health
minus the destructive seeds of grasses.

So what makes the grasses of the world a food appropriate
for the ruminants of the earth, but not Homo sapiens? There is
no single factor within grains responsible for its wide array of
bowel-destroying effects—there is an arsenal.

NONWHEAT GRAINS: YOU MIGHT AS WELL
EAT JELLY BEANS

There is no question that, in this barrel of rotten apples, wheat
is the rottenest. But you still may not want to make cider with
those other apples.

What I call “nonwheat grains,” such as oats, barley, rye,
millet, teff, sorghum, corn, and rice, are nonetheless seeds of
grasses with potential for curious effects in nonruminant
creatures not adapted to their consumption. I would classify
nonwheat grains as less bad than the worst—modern wheat—
but less bad is not necessarily good. (That extraordinarily
simple insight—that less bad is not necessarily good—is one
that will serve you well over and over as you learn to question
conventional nutritional advice. You will realize that much of
what we have been told by the dietary community, the food
industry, and even government agencies violates this basic
principle of logic again and again.) Less bad can mean that a
variety of undesirable health effects can still occur with that
seed’s consumption—those effects will just not be as bad as
those provoked by modern wheat.

So what’s the problem with the seeds of nonwheat grasses?
While none achieve the nastiness of the seeds of modern
wheat, they each have their own unique issues. For starters,
they’re all high in carbohydrates. Typically, 60 to 85 percent of
the calories from the seeds of grasses are in the form of
carbohydrates. This makes sense, since the carbohydrate
stored in the seed was meant to provide nutrition to the
sprouting plant as it germinates. But the carbohydrate in seeds,
called amylopectin A, is rapidly digested by humans and raises
blood sugar, gram for gram, higher than table sugar does.



For instance, a 1-cup serving of cooked organic,
stoneground oatmeal has nearly 50 grams of net carbohydrates
(total carbohydrates minus fiber, which we subtract because it
has no glycemic potential), or the equivalent of slightly more
than 11 teaspoons of sugar, representing 61 percent of the
calories in oatmeal. This gives it a glycemic index (GI, an
index of blood sugar–raising potential) of 55, which is enough
to send blood sugar through the roof and provoke all the
phenomena of glycation, i.e., glucose modification of proteins
that essentially acts as biological debris in various organs. This
irreversible process leads to conditions such as cataracts,
hypertension, the destruction of joint cartilage that results in
arthritis, kidney disease, heart disease, and dementia. (Note
that a glycemic index of 55 falls into what dietitians call the
“low” glycemic index range, despite the potential to generate
high blood sugars. We discuss this common fallacy in Chapter
5.) All nonwheat grasses, without exception, raise blood sugar
and provoke glycation to similar degrees.

Human manipulation makes it worse. If corn is not
consumed as intact kernels but instead is pulverized into fine
cornstarch or cornmeal, the surface area for digestion increases
exponentially and accounts for the highest blood sugars
possible from any food. This is why the glycemic index of
cornstarch is 90 to 100, compared to 60 for corn on the cob
and 59 to 65 for sucrose or table sugar.

For years, we’ve been told that “complex” carbohydrates
are better for us than “simple” sugars because the lengthy
carbohydrate molecules of amylopectin A and amylose in
grains don’t raise blood sugar as high as sugars with one or
two sugar molecules, such as glucose (one sugar) or sucrose
(two sugars: glucose and fructose), do. But this is simply
wrong, and this silly distinction is therefore being abandoned:
The GI of complex carbohydrates is the same as or higher than
that of simple sugars. The GI of whole wheat bread: 72; the GI
of millet as a hot cereal: 67. Neither are any better than the GI
of sucrose: 59 to 65. (Similar relationships hold for the
glycemic load, a value that factors in typical portion size.) The
World Health Organization (WHO) and the Food and
Agriculture Organization of the United Nations have both



advised dropping the complex versus simple distinction, and
rightly so, as grains, from a blood sugar viewpoint, are the
same as or worse than sugar.

And the problems with nonwheat grains don’t end with
blood sugar issues.

LECTINS: GOOD ENOUGH FOR THE KGB
The lectin proteins of grains are, by design, toxins. Lectins
discourage creatures, such as molds, fungi, and insects, from
eating the seeds of a plant by sickening or killing them. After
all, the seed is the means by which plants continue their
species. When we consume plants, we consume defensive
lectins. Lectin proteins’ effects on humans vary widely, from
harmless to fatal. Most plant lectins are benign, such as those
in spinach and white mushrooms, which cause no adverse
effects when consumed as a spinach salad. The lectin of castor
beans is an entirely different story; its lectin, ricin, is highly
toxic and is fatal even in small quantities. Ricin has been used
by terrorists around the world. Gyorgy Markov, Bulgarian
dissident and critic of the Soviet government, was murdered
by KGB agents in 1978 when he was poked with the tip of an
umbrella laced with ricin.

The lectin of the seed of wheat is wheat germ agglutinin
(WGA). It is neither as benign as the lectin of spinach nor as
toxic as the lectin of ricin; it is somewhere in between. WGA
wreaks ill effects on everyone, regardless of whether you have
celiac disease, gluten sensitivity, or no digestive issues at all.
The lectins of rye, barley, and rice are structurally identical to
WGA and share all of its properties and are also called
“WGA.” (The only substantial difference is that rye, barley,
and rice express a single form of lectin, while genetically more
complex wheat expresses up to three different forms.)
Interestingly, 21 percent of the amino acid structure of WGA
lectins overlaps with ricin, including the active site responsible
for shutting down protein synthesis, the site that accounts for
ricin’s exceptional toxicity.1

Lectin proteins have the specific ability to recognize
glycoproteins (proteins with a sugar side chain). This makes



plant lectins effective in recognizing common glycoproteins
on, say, the surface of a fungal cell. But that same process can
occur in humans. When a minute quantity, such as 1
milligram, of WGA is purified and intestinal tissue is exposed
to it, intestinal glycoproteins are bound and severe damage
that resembles the effects of celiac disease results.2 We also
know that WGA compounds the destructive intestinal effects
of celiac disease started by gliadin and other grain prolamin
proteins.3 If you have inflammatory bowel disease, ulcerative
colitis, or Crohn’s disease, grain lectins intensify the
inflammation, making cramps, diarrhea, bleeding, and poor
nutrient absorption worse.

WGA is oddly indestructible. It is unaffected by cooking,
boiling, baking, or frying. WGA is also untouched by stomach
acid. Though the acid produced in the human stomach is
powerfully corrosive (dip your finger in a glass full of stomach
acid and you won’t have a finger for very long), WGA is
impervious to it, entering the stomach and passing through the
entire gastrointestinal tract unscathed, undigested, and free to
do what it likes to any glycoproteins exposed along the way.

While most WGA remains confined to the intestine, doing
its damage along the 30-foot length of this organ, we know
that a small quantity gets into your bloodstream. (We know
this because people commonly develop antibodies to this
protein.) Once WGA enters the bloodstream, odd things
happen: Red blood cells clump (or “agglutinate,” the basis for
WGA’s name), which can, under certain circumstances
(obesity, smoking, sedentary living, dehydration, etc.),
increase the tendency of blood to clot—the process that leads
to heart attack and stroke. WGA is often called a mitogen
because it activates cell division, or mitosis (a concept familiar
to anyone who studies cancer, a disease characterized by
unrestrained mitosis). WGA has indeed been demonstrated to
cause mitosis in lymphocytes (immune system cells) and cells
lining the intestine.4 We know that such phenomena underlie
cancer, such as the intestinal lymphoma that afflicts people
with celiac disease.5 WGA also mimics the effects of insulin
on fat cells. When WGA encounters a fat cell, it acts just as if
it were insulin, inhibiting activation of fat release and blocking



weight loss while making the body more reliant on sugar
sources for energy.6 WGA also blocks the hormone leptin,
which is meant to shut off appetite when the physical need to
eat has been satisfied. In the presence of WGA, appetite is not
suppressed, even when you’re full.7

All in all, grain lectins are part of a potent collection of
inflammatory factors. Indigestible or only partially digestible,
they fool receptors and thwart hormonal signals after gaining
entry to our bodies through the seeds of grasses.

VIP: Very Important Peptide
The lectin found in wheat, rye, barley, and rice (WGA) also blocks the
action of another very important hormone called vasoactive intestinal
peptide, or VIP.8 While studies have been confined mostly to
experimental models, not humans, the blocking of VIP has the
potential to explain many of the peculiar phenomena that develop in
people who consume grains but do not have celiac disease or gluten
sensitivity.

VIP plays a role in dozens of processes. It is partly responsible for:

• Activating the release of cortisol from the adrenal glands9

• Modulating immune defenses against bacteria and parasites in
the intestine10

• Protecting against the immune destruction of multiple
sclerosis11

• Reducing phenomena that can lead to asthma and pulmonary
hypertension (increased pressure in the lungs)12

• Maintaining healthy balance of the immune system that
prevents inflammatory bowel diseases, Crohn’s disease, and
ulcerative colitis13

• Promoting sleep and maintaining circadian rhythms (day-night
cycles)14

• Participating in determining taste in the tongue15

• Modulating the immune and inflammatory response in skin that
protects us from psoriasis16



In other words, the diseases that are at least partially explained by
blocking VIP sure look and sound like the collection of conditions that
we witness, day in, day out, in wheat-consuming people: low cortisol
levels responsible for low energy, worsening of asthma and
pulmonary hypertension, worsening of Crohn’s disease and ulcerative
colitis, disruption of sleep, distortions of taste such as the reduced
sensitivity to sweetness (meaning you need more sugar for
sweetness), and psoriasis. The VIP pathway may prove to be one of
the important means by which grains disrupt numerous aspects of
health.

GRAINS AND A MOUTHFUL OF BACTERIA
Grains affect the microorganisms that inhabit our bodies.
These microbiota live on your skin and in your mouth, vagina,
and gastrointestinal tract.

Over the last few years, there has been a new scientific
appreciation for the composition of human microbiota. We
know, for instance, that experimental animals raised in an
artificial sterile environment and thereby raised with a
gastrointestinal tract that contains no microorganisms have
impaired immunity, are prone to infections, are less efficient at
digestion, and even develop structural changes of the
gastrointestinal tract that differ from creatures that harbor
plentiful microorganisms. The microorganisms that inhabit our
bodies are not only helpful; they are essential for health.

The bacteria that share in this symbiotic relationship with
our bodies today are not the same as those carried by our
ancestors. Human microorganisms underwent a shift 10,000
years ago when we began to consume the seeds of grasses.
DNA analyses of dental plaque from ancient human teeth
demonstrate that oral flora of primitive non-grain-consuming
humans was different from that of later grain-consuming
humans. Alan Cooper, PhD, of Australia’s University of
Adelaide Centre for Ancient DNA, and Keith Dobney, PhD, of
the United Kingdom’s University of Aberdeen, analyzed
bacterial DNA from teeth of hunter-gatherers before grains.
They then compared it to early grain-adopting humans and
later Neolithic, Bronze Age, and medieval populations—
periods when agriculture flourished. Pregrain hunter-gatherers
demonstrated wide diversity of oral bacterial species,



predominant in species unassociated with dental decay. Grain-
consuming humans, in contrast, demonstrated reduced
diversity, with what the researchers called a “more disease
causing configuration,” a pattern that worsened the longer
humans consumed grains.17 Mouth bacteria underwent another
substantial shift 150 years ago during the Industrial
Revolution, with the proliferation of even greater disease-
causing species, such as Streptococcus mutans, coinciding
perfectly with the mechanical milling of flours. Disease-
causing species of oral flora are now ubiquitous and dominate
the mouths of modern humans, sustained by modern
consumption of grains and sugars.18 Dr. Dobney comments:
“Over the past few hundred years, our mouths have clearly
become a substantially less diverse ecosystem, reducing our
resilience to invasions by disease-causing bacteria.”19

This study rounds out what anthropologists have been
telling us for years: When humans first incorporated grains
into our diets, we experienced an explosion of tooth decay,
tooth loss, and tooth abscesses.20 We now know that grains,
from einkorn and barley to maize and millet, were responsible
for this marked shift in dental health, because they caused
disturbances in oral microorganisms.

Insights into oral flora do not necessarily tell us what
happened to bowel flora, though there is some overlap. Even
though we all begin our lives with sterile gastrointestinal tracts
ripe to be populated with organisms provided at birth from the
vaginal canals of our mothers, many events occur during our
development that lead to divergences between the organisms
in our mouths and those in our bowels—such as the
appearance of teeth, stomach acidification, the hormonal surge
of puberty, and antibiotics. Nonetheless, we can still take some
lessons about human diet and bowel flora by studying …

THE SCIENCE OF SCATOLOGY
In addition to knowing that the oral flora of humans changed
once we chose to consume grains, we also know that primitive
humans had different bowel flora than modern humans. The
ancient remains of human feces, or coprolites, have been



recovered from caves and other locations where humans
congregated, ate, slept, died, and, of course, moved their
bowels.

Though we have to make allowances for the inevitable
degeneration of fecal material over time, we can make
observations on the varieties of bacterial species present in
coprolites and thereby primitive human intestinal tracts. We
know, for instance, that some Treponema, a species of bacteria
important for digestion of fibrous foods and anti-inflammatory
effects, are widely present in coprolites of pregrain cultures
but are nearly absent from modern humans.21

These observations are important because we know that
abnormal conditions of the gastrointestinal tract, such as
irritable bowel syndrome, peptic ulcers, and ulcerative colitis,
are associated with changes in bowel flora composition.22 We
may uncover a connection between these changes in flora and
autoimmune diseases, weight control, cancer, and other
conditions.

We don’t know how many of these changes are due to diet
and how many are due to the diseases themselves, but we do
know with certainty that the composition of human oral and
bowel flora underwent changes over time. And the facts are
clear: When humans began to consume the seeds of grasses,
the microorganisms cohabiting our bodies changed, and they
changed in ways that affect our health.

Let’s now discuss each nonwheat grain individually and
explain why, like wheat, they do your health no favors.

Maybe We’ll Chew a Cud:
Adaptations to Consuming the

Seeds of Grasses
It would be wrong to argue that no human adaptations have evolved
over the several thousand years we’ve consumed the seeds of



grasses. There have indeed been several changes in the human
genetic code that have developed in grain-consuming societies and
that are thereby notably absent in nonagricultural native North and
South American, South Pacific, and Australian populations.

• Genes for increased expression of the salivary enzyme
amylase, determined by the AMY1 gene, allow increased
digestion of the amylopectin starches of grains.23

• The gene for hemochromatosis, a condition of excessive iron
storage that increases the number of red blood cells in the
bloodstream, is believed to be an adaptation to iron deficiency
that developed in grain-consuming humans. Because it is a
relatively recent mutation, genes for enhanced iron absorption
are carried by less than 10 percent of people of northern
European descent.

• Variations in genes that determine diabetes susceptibility are
believed to have evolved with the consumption of the seeds of
grasses, with recent variants providing partial protection from
the disease.24 Judging by the worldwide explosion of diabetes,
though, these attempts at genetic adaptation are inadequate.

Yes, as a species, we are trying to adapt to a diet dominated by the
seeds of grasses and their adverse health effects, but such
adaptations are not enough. We haven’t had sufficient time to adapt
to the many effects of prolamin proteins, lectins, and changes in oral
and bowel flora, or the mental, emotional, or autoimmune effects of
grain consumption (all of which I discuss in later chapters). These
continue at a high level across all populations that enthusiastically
consume the seeds of grasses. Perhaps, in another few hundred
thousand years, we will fully adapt and thrive without disease while
consuming the seeds of grasses. The Homo sapiens of a grain-
dominated future may chew a cud, grow some extra stomach
compartments, and add “moo” to the dictionary.

50 SHADES OF GRAIN
This man, whom I once thought of as a romantic hero, a brave shining white knight

—or the dark knight, as he said. He’s not a hero; he’s a man with serious, deep
emotional flaws, and he’s dragging me into the dark.

—E. L. James, Fifty Shades of Grey
All of the grains that fill the modern diet to bursting are
grasses. Ground, baked, roasted, toasted, and popped, they
come in an astounding variety of forms, colors, and flavors, as
they are among the most popular ingredients in modern
processed food. Who would have guessed that popcorn and
pretzels are closely related, or that tortillas and Cinnabon are



kissing cousins? Beneath those comforting smells and flavors,
however, are buried dark secrets, undisclosed confidences, and
demons ready to engulf you in their embrace, enfolding your
mind and body in their effects. As wheat is a grass, its
bewitching effects are shared to various degrees by the seeds
of other grasses.

The problems posed by the tortured relationship between
wheat and humans are largely shared by other wheat-derived
grains, including triticale (a cross between wheat and rye),
bulgur, and traditional strains of wheat such as spelt and
kamut. When discussing “wheat,” I therefore am referring to
all the closely related grains in the wheat family. Let’s
consider several of the most popular nonwheat grains in all
their lurid glory.

Rye
The history of rye consumption dates back to the early days of
wheat consumption, when humans first experimented with
consuming einkorn. Rye, another grass, grew as a weed in
fields of wheat, an example of Vavilovian mimicry, or the
ability of a weed to mimic a cultivated plant. This weed came
to be recognized by humans as yet another seed of a grass that
could be consumed, and farmers often harvested both wheat
and rye with the same sickle or thresher without bothering to
separate them.

Rye has gained some blessings in nutritional circles
because compared to wheat, it has less potential to trigger
insulin, despite identical potential for raising blood sugar.25

(To be fair, just about anything compared to Triticum aestivum,
our favorite grain to bash, comes up smelling like roses.)

Rye and wheat share a high content of gliadin protein, with
all its potentially toxic effects. (Rye gliadin is called secalin,
although the structures are nearly identical.) The secalin
protein has similar potential to do bad things as its gliadin
counterpart.26 Likewise, the lectin of rye is nearly identical to
wheat’s destructive lectin, wheat germ agglutinin, and
therefore shares its potential for causing intestinal toxicity,
clumping red blood cells, provoking abnormal growth of



immune system lymphocytes, and mimicking insulin.27 Rye
shares with wheat a peculiar and only recently recognized
phenomenon: the formation of acrylamide, a compound
believed to be a carcinogen and neurotoxin.28 Rye and wheat
contain a high content of the amino acid asparagine, which,
when heated at high temperatures during baking or deep-
frying, reacts with the plentiful carbohydrates present to form
acrylamide. (It also forms in French fries.) Modern reliance on
nitrogen-rich synthetic fertilizers also boosts the asparagine
content of rye and wheat, increasing acrylamide formation
further.

For all practical purposes, given the crossbreeding that has
occurred via natural Vavilovian means as well as the breeding
efforts of humans, the differences are minor, meaning that they
are virtually one and the same. Being wheat-free should also
mean being rye-free.

Rye and the Work of the Devil
Rye has the unique potential to be infected with a parasitic fungus,
Claviceps purpurea, that produces a human toxin called ergotamine.
When ingested in, say, a loaf of rye bread, it exerts a range of
hallucinogenic effects on humans, partly because it is converted to
lysergic acid diethylamide, commonly known as LSD.

History is filled with fascinating and terrifying stories of humans
exposed to rye and ergotamine. Because some victims afflicted with
contaminated rye experienced an intense dermatitis (skin
inflammation), the condition became known as St. Anthony’s Fire,
named after the early 11th-century sanctuary operated by monks to
treat victims of ergot poisoning. During the Middle Ages, writers
described hysterical outbursts afflicting previously normal people,
including thrashing and writhing while shouting, “I’m burning!” The
afflicted would eventually collapse, after which their bodies would
blacken. And at least one observer has ascribed the madness of the
Salem witch trials to ergotamine poisoning after determining that
many of the 19 young women accused of being witches lived near a
rye field. A “witch cake” made of rye flour was fed to a dog to confirm
a “bewitching” effect.29



The rye itself was, of course, entirely innocent, since it was the
common parasitic infestation of the grass that was to blame. But, as
with so many other matters surrounding the relationship between the
seeds of grasses and the hapless humans who try to consume them,
it should come as no surprise that it is a relationship fraught with
danger.

Barley
The origins of barley consumption parallel that of einkorn and
emmer wheat in the Fertile Crescent, which is now Iraq, Iran,
and Turkey. For many years, barley was the preferred grain
among ancient people of Greece and Egypt, spreading to
Europe 7,000 years ago. Barley has largely been demoted to
animal fodder, with most human exposure nowadays coming
in the form of the barley malt used to make beer. As with rye,
barley also shares many characteristics with its close grass
relative, wheat. People with celiac disease, for instance, who
avoid wheat because it’s a source of gluten (and thereby
gliadin), must also avoid barley due to gliadin’s similarities
with barley’s equivalent protein, hordein. Gliadin and hordein
overlap extensively, suggesting that the peculiar human effects
of wheat are shared by barley.30 The lectin of barley is also
virtually identical to wheat germ agglutinin, thereby sharing its
potential for gastrointestinal toxicity. Barley’s allergic effects
also overlap with those of wheat, meaning that the same
asthma, sinus drainage and congestion, skin rashes, and
gastrointestinal distress provoked by a wheat allergy can also
be provoked by barley.31

Corn
After modern wheat and its problematic closest brethren, rye,
barley, bulgur, and triticale, corn is the next problem grass.
(For the sake of clarity, I will call maize by its North American
colloquial name, “corn.” While corn outside the United States
and Canada can mean wheat or be a nonspecific term for any
grain, here it will be used to refer to maize.)

Like einkorn wheat, corn is among the oldest of cultivated
grains, dating back 10,000 years to pre-Mayan times in South
America, but corn didn’t make it onto European menus until



1493, when Christopher Columbus brought seeds to Spain.
Corn was rapidly embraced, largely replacing barley and
millet due to its spectacular yield per acre. Widespread,
habitual consumption of cornbread and polenta resulted in
deficiencies of niacin (vitamin B3) and the amino acids lysine
and tryptophan, causing widespread epidemics of pellagra,
evidenced as what physicians of the age called “The Four Ds”:
dermatitis, diarrhea, dementia, and death. Even today, pellagra
is a significant public health issue in rural South America,
Africa, and China. Meanwhile, in coastal Peru, Ecuador,
Mexico, and the Andes mountain highlands, increased corn
consumption led to increased tooth decay, tooth loss, anemia,
and iron deficiency, as well as loss of height in children and
adults.32

Today, farmers fatten livestock by feeding them intact corn
kernels. But much of the corn consumed by humans is in the
form of cornmeal or cornstarch, or derivatives of corn such as
high-fructose corn syrup. This concentrated source of fructose
is a form of sugar that fails to signal satiety—you don’t know
when to stop. Corn and wheat jockey for inclusion in just
about every processed food, many of which contain both. Corn
in some form is therefore found in obvious sources, such as
corn chips, cornbread, breakfast cereals, soft drinks with high-
fructose corn syrup, tacos, tortillas, and corn dogs, but also in
some not-so-obvious foods, including hamburger meat,
ketchup, salad dressings, yogurt, soup mixes, candy, seasoning
mixes, mayonnaise, marinara sauce, fruit drinks, and peanut
butter.

Corn strains with the highest proportion of rapidly digested
amylopectin, rather than the less efficiently digested amylose,
are chosen to grind into cornstarch. Given the exponential
increase in surface area that results when corn is reduced to
granules or powder, these products are responsible for
extravagant rises in blood sugar. With a glycemic index of 90
to 100, the highest of any food, they are perfectly crafted to
contribute to diabetes.33

Corn allergies are on the rise, likely due to changes in
alpha-amylase inhibitor proteins, lipid transfer proteins, and



others. Because the various grasses that we call “grains” are
genetically related, there can be overlapping grain allergies in
humans exposed to them.34 Repeated and prolonged exposure
to corn proteins, as in people who work in agriculture, food
production, or the pharmaceutical industry (cornstarch is
found in pills and capsules), can lead to as many as 90 percent
of workers developing a corn allergy.35 Such extravagant
levels of allergy development do not occur in people working
with apples, beef, kale, or olives—only grains.

The zein protein of corn triggers antibodies reactive to
wheat gliadin, which can lead to gastrointestinal distress,
diarrhea, bloating, bowel urgency, and acid reflux after corn
consumption.36 The immune response responsible for the
destruction of the small intestine that occurs in people with
celiac disease can also be triggered, though less severely, by
the zein protein of corn. Nevertheless, cornstarch is—wrongly
—used in gluten-free foods.37

Though they look quite different and the modern processed
products that emerge from them look, smell, and taste quite
different, wheat and corn are too closely related for comfort.
Minimal to no exposure is the desired strategy for
nonruminant Homo sapiens.

Genetic Modification: Don’t Look,
Don’t Tell

Since gene-splicing technology made it possible to insert or remove
specific genes in plants and animals, we have been reassured
repeatedly by the FDA, the USDA, and by agribusiness that the
products of this technology are safe for the environment and for
human consumption. And they have 90-day animal testing data to
prove it.

While wheat was manipulated with methods that predate genetic
modification and therefore didn’t raise many eyebrows, other
genetically modified (GM) grains, especially corn and rice, have
somehow escaped public scrutiny, and strains have made it onto



supermarket shelves in North America and other parts of the world.
Recent studies have raised questions about the safety of GM crops,
as well as the herbicides and pesticides that go with them. One
French research group, for instance, obtained internal proprietary
research data from Monsanto that were used to justify claims of
safety for both glyphosate-resistant corn and Bt toxin corn, the two
most prevalent GM crops. (This information was not relinquished
voluntarily, but rather was obtained by a court order.) When they tried
to reproduce the Monsanto data but applied more detailed tissue
analyses, they failed to reproduce the same benign findings, instead
observing evidence for kidney, liver, heart, spleen, and adrenal toxicity
with both forms of GM corn.38 The first effort to extend the period of
observation beyond 90 days raised more disturbing questions. Over 2
years of observation, increased mortality, breast tumors, liver
damage, and pituitary disruption from both glyphosate-resistant corn
and glyphosate itself were reported, in contrast to Monsanto’s benign
90-day findings.39

Further questions have been raised regarding the safety of Bt toxin
corn. This strain of corn has a gene for a protein that’s toxic to insects
inserted right into it, so it kills pests who try to eat the plant. While Bt
toxin–expressing bacteria have been sprayed on crops by organic
farmers for 40 years with apparent safety, critics have pointed out that
GM corn now expresses Bt toxin within the seed (the corn kernels)
directly ingested by consumers. One study in mice demonstrated
toxic effects on blood cell formation,40 while another observed
prediabetic patterns.41 Genetically modified rice has also been
demonstrated to change the composition of bowel flora in mice, with
decreased healthy Lactobacillus and increased unhealthy Escherichia
coli species.42

Glyphosate itself, the world’s most widely used herbicide, is
applied to glyphosate-resistant corn. It has estrogenic activity,
promoting the growth of breast cancer cells; disrupts male fertility;
and disrupts endocrine function in a number of other ways.43 There is
also the issue of the environmental impact of glyphosate on wildlife,
including aquatic bacteria and amphibians, such as frogs, which
experience toxic effects.44

Interestingly, one strain of rice—Golden Rice, which has been
genetically modified to express beta-carotene to alleviate the vitamin
A deficiency that plagues rice-consuming societies—has been at the
forefront of the biotechnology effort to paint genetic modification as
something beautiful to behold and safe for consumption. Agribusiness
giant Syngenta has been promoting Golden Rice as an example of
what the science of genetic modification can accomplish, despite the
vigorous opposition of many farmers who wish to avoid using GM
grains. Critics have also accused its promoters of trying to capitalize



on a common nutrient deficiency by a more profitable route than, say,
just having vitamin A–deficient populations eat an occasional sweet
potato, which would match or exceed the benefits provided by Golden
Rice. (But you can’t trademark a regular, nutritious sweet potato.)

Much of the science purporting to explore the safety of GM crops
reads more like marketing than science, with researchers gushing
about the safety and nutrition of the crop, herbicide, or pesticide in
question, rather than impartially reporting the science. This brings us
to the fundamental problem when deep-pocketed influences such as
agribusiness or the pharmaceutical industry are involved: How much
can we believe when much of the positive “science” is generated by
those who stand to benefit from it?

Rice
Despite sharing a genetic heritage with other grasses, rice is
among the more benign of grains, though it’s far from
harmless. Viewed from the perspective of the ancient human
experience that reveals the destructive health effects of other
grasses, ancient rice is the only grain that was not associated
with effects such as increased tooth decay, facial
malformations, and iron deficiency.45 The less-harmful nature
of rice can be partly explained by the very low content (less
than 1 percent) of prolamin proteins in rice.46

The history of rice as yet another seed of grasses
consumed by humans dates back 8,000 years to the foothills of
the Himalayas, followed by evidence for human cultivation in
southern China 4,000 years ago. Rice is the ideal commodity
food, as it can be stored for many years without degrading.
Health problems from rice, unlike other grains, are less
common. Nonetheless, overreliance on rice with the husk
removed (i.e., white or polished rice) led to widespread
problems with beriberi, a condition that results in partial
paralysis and heart failure due to a lack of the B vitamin
thiamin—conditions that, I believe you would agree, are
beriberi bad. This condition can develop within a few weeks,
and it became a problem that plagued Asian sailors and
soldiers given rations largely consisting of rice.

As with the seeds of all other grasses, rice shares the
potential for excessive glycemic effects. Carbs account for 85
percent of the calories in rice, among the highest of all seeds



of grasses. Rice-consuming cultures, for instance, can still
experience plenty of diabetes. But the comforting notion that
rice is among the most benign of grains is being challenged, as
it has been the recipient of extensive genetic modification.
This includes efforts to make it glyphosate resistant and able
to express the Bt toxin, posing the same safety questions as for
glyphosate-resistant and Bt toxin–containing corn.

And there’s another issue looming over this particular seed
of a grass: Rice is unique among grasses in its natural ability
to concentrate inorganic arsenic from soil and water. (We can’t
blame agribusiness for this effect.) Rice has a high arsenic
content, according to reports confirmed by FDA analyses,
though the FDA reassures us that no acute toxicity develops
from such exposure.47 Substantial research, however, has
associated chronic arsenic exposure with multiple forms of
cancer, as well as cardiovascular and neurological diseases.48

In Bangladesh, where arsenic exposure is a major public
health problem, increasing chronic arsenic exposure, starting
at low levels, is associated with premalignant skin lesions,
high blood pressure, neurological dysfunction, and increased
mortality.49 This analysis suggests that adverse health effects
can manifest with chronic exposure provided by as little as one
serving (approximately 1 cup cooked) of rice per day. The
FDA had previously established an upper limit for arsenic in
apple juice of 10 parts per billion; analyses of rice have found
many rice products approaching or exceeding this cutoff.

The data that already exist linking low-level exposure of
arsenic-contaminated water with increases in many chronic
diseases is, in my mind, all the information we need. Makes
you shudder to think about the old Rice Diet. Though at the
more benign end of the spectrum as far as seeds of grasses go,
enthusiastic consumption of rice in any form (white, brown, or
wild) is clearly not a good idea for health. Occasional
consumption of small quantities (around ¼ cup) is likely all a
healthy human can tolerate before triggering such concerns.

Oats



Oats are relative newcomers to the human dietary grass
experience, having been first consumed only about 3,000 years
ago. Few cultures embraced this grain, often regarding it as
fodder for livestock or the food of barbarians, until the Welsh
and Scottish became avid oat consumers. Yet another close
relative of wheat and member of the grass family, its gliadin-
like protein, avenin, shares less overlap in its structure than its
counterparts in rye and barley do. For this reason, the role of
oats in the diet of people with celiac disease has been debated
for 50 years. The avenin protein is clearly more benign,
though some oat varieties can mimic the immune effects of
gliadin.50 (The notion of “gluten-free oats” is therefore a
fiction, as they still have a protein that can overlap in structure
and effect.) Oats lack a lectin protein, so they do not contribute
to the intestinal damage and inflammation inflicted by wheat
germ agglutinin.51 This focus on the relatively benign nature
of oats by comparison to the worst grain of all, though, falsely
lulls people into thinking that just because it doesn’t have
gluten-like properties, it must be good for you. Once again,
overly simplistic nutritional thinking can get us into trouble.

There is plenty of talk about oats being “heart healthy” and
a rich source of soluble fiber, referring to the beta-glucan in
oats that has been shown to reduce total and LDL cholesterol.
All of that is true—except for the heart-healthy part. Although
the beta-glucan fiber does indeed have some healthy effects on
cholesterol values, the plentiful amylopectin starch of oats
raises blood sugar to high levels and therefore provokes
extravagant glycation—the irreversible process of modifying
proteins when blood glucose rises. Oats provide an example of
something that contains a mixture of good things and bad. The
good effects are transient, such as the beta-glucan allowing
healthier bowel movements and lower LDL cholesterol, or the
B vitamins providing nutrition. But the bad effects are
irreversible, especially those of glycation. Consumption of
oats, like rice, is best kept to a minimum.

Sorghum
Sorghum was, until sucrose and high-fructose corn syrup
became dominant, a popular source for sugar. Until the early



20th century, sorghum syrup was poured over pancakes and
used to make candy. Like all grains, sorghum is largely
carbohydrate, with approximately 75 percent of its calories
coming from starch, triggering glycation as enthusiastically as
the starchy seed of any other grass. It remains popular as
fodder for livestock because it’s as useful for rapid fattening as
wheat and corn are.

Sorghum is an especially interesting grass, as it is toxic,
and even fatal, when consumed before it’s fully mature; its
high cyanide content has been known to decimate herds of
livestock, causing death by cardiac arrest. This grass grows
wild in much of Africa and is believed to have been first
domesticated in the savannahs around 4,000 years ago. While
it is a “true grass” from the family Poaceae, sorghum is less
closely related to the grasses discussed above. The gliadin
protein counterpart in sorghum, kafirin, is only distantly
related and therefore does not trigger celiac or other
undesirable gliadin responses. Despite the more benign nature
of kafirin proteins, sorghum is still the seed of a grass and is
therefore largely indigestible. Accordingly, the proteins in
sorghum are poorly digested; about half of them pass right
through the human gastrointestinal tract undisturbed.52 This
has prompted manipulations to increase digestibility, including
mutating the plant’s genetics with gamma radiation and
chemicals, genetically modifying it by inserting genes for
more digestible proteins, and mechanically or enzymatically
processing the flour, all to enhance digestibility.

It is not clear what would happen to humans who relied too
much on sorghum as a calorie source. But given its
problematic indigestible proteins and high starch content, it is
worth minimizing exposure, as with rice and oats.

There’s a Snake in the Grass
To complete our discussion of the seeds of grasses, I should
mention that bulgur is simply a combination of different
strains of wheat, though often of the durum variety, such as
that used in pasta. But it is still wheat, with virtually all the
same problems. Triticale is the result of mating wheat with



rye; as you would predict, it also shares all of the same issues
due to its parentage.

Millet, teff, and amaranth, all added to our diets over the
last few thousand years, are among several other less-common
seeds of grasses that humans consume. None cause the range
of health difficulties that wheat, rye, barley, corn, bulgur,
triticale, or sorghum are responsible for, nor have they been
the recipients of enthusiastic genetic modification. However,
they’re still high in carbohydrates given their amylopectin
content. In France, ortolan songbirds made morbidly obese on
a diet of millet and oats, then drowned in Armagnac, set on
fire, and consumed whole were considered a delicacy that was
savored for its rich, dripping fat. (This is now outlawed.) Just
like corn and wheat, grains whose only known problem is their
amylopectin starch are still quite effective at fattening up pigs,
cows, songbirds, and humans.

Some people feel that they can consume a small quantity
of these glycemically challenging grains now and then without
paying a health price, but bear in mind that each time you
consume these starchy seeds you invite greater and greater
health compromises, just as you do when you eat a bag of jelly
beans.

THE HUMAN DIET: A GRASS-FREE ZONE
You may want your beef to be grass-fed, but you shouldn’t be
that way.

You may have come to recognize that the deeper we dig
into this thing called grains or, more properly, the seeds of
grasses, the worse it gets. We uncover more and more reasons
why nonruminant Homo sapiens are just not equipped to
handle the components of these plants: lectins in wheat, rye,
barley, and rice; the prolamin proteins gliadin, secalin,
hordein, zein, and kafirin; acrylamides; cyanide; and arsenic—
not to mention that we suffer deficiencies like pellagra and
beriberi when we come to overrely on these seeds. Ironically,
the world’s calories are most concentrated in the calories of
the most destructive grains—wheat and corn—and some



serious questions have now been raised about the safety of
rice.

Funny how this just doesn’t happen with broccoli, celery,
walnuts, olives, eggs, or salmon—foods we can consume ad
lib and digest easily, without triggering blood sugar, glycation,
autoimmunity, dementia, or other disease-related effects. As
you might predict from the stories I’ve related so far,
eliminating the seeds of grasses that were not on the
instinctive menu for Homo sapiens frees us of many of the
health conditions that plague modern humans, including
rampant tooth decay, hypertension, diabetes, depression, and a
wide range of neurological and gastrointestinal disorders—
conditions notably absent or rare in humans following
traditional diets. So I urge you to release your inner ruminant;
recognize grains for the indigestible, often toxic seeds of
grasses that they are; and allow your struggling Homo sapiens
to fully express itself. I predict that you will rediscover health
at a level you may not have known was possible.

In the next chapter, we consider just why—beyond
desperation, beyond convenience, beyond appeal—grains have
managed to dominate the human diet over a relatively short
period of time. Why have grains gone from an occasional food
of hungry, desperate humans, to the dominant food supply for
mankind?



CHAPTER 3

THE REIGN OF GRAIN
It takes two people to make a lie work: the person who tells it, and the one who

believes it.
—Jodi Picoult, Vanishing Acts

“HEALTHY WHOLE GRAINS.”
It’s the dietary battle cry of the 21st century, echoed by all

official providers of nutritional advice, the dietary community,
and a trillion-dollar food industry. It’s the guiding principle of
academic curricula in nutrition, embraced by makers of
processed food who produce, along with sugar, mind-boggling
quantities of foods from wheat, corn, and rice. Is it all based
on the purported health benefits of grains—or are there other
motivations at work?

Remember family farms, those places idealized or satirized
by TV shows such as The Big Valley, The Waltons, and Green
Acres? It was only 60 years ago that, in the United States, we
had more than 6 million of them, mostly near small towns like
Walton’s Mountain or Hooterville. These were places where a
family typically owned a few dozen acres to grow tomatoes,
cucumbers, and lettuce, along with some chickens, pigs, and a
cow or two. They grew food for themselves and sold the
surplus. Today, small family farms, along with John-Boy and
Arnold Ziffel, are largely relics of the past, with the few that
remain run by aging part-time farmers whose primary jobs are
off the farm. The food on your table is much more likely to
come from a large operation of thousands of acres growing
huge tracts of single crops (a farming method called
monoculture) like wheat and corn. Parallel transformations
from small farm to big business have occurred in the dairy and
meat industries.



Farmers, family and otherwise, are stepping up to meet the
demands of a worldwide public that has made grains 50
percent of their calories. That’s direct human consumption of
grains. Grains, now favored in place of forage and grass, are
also the preferred feed for livestock. This trend began in the
1960s, and livestock now consumes the bulk of the grain
produced in the world, outstripping human consumption
sevenfold. And we haven’t even discussed how much corn is
cultivated for ethanol.1 Grains are, by anyone’s definition, big
business.

Whenever there’s a peculiar situation, we have to ask:
Who benefits? Is agribusiness simply responding to consumer
demand by providing, for instance, $300 billion in snacks
worldwide? Or are there forces at work that quietly cultivate
this situation for other reasons? Answering these questions
takes us a bit off course from the discussion of why and how
forgoing grains gets you closer to total health. But I’m going
to ask you to indulge this digression, as understanding this
irksome situation will arm you better in the fight against
reliance on the seeds of grasses for nutrition.

So let us digress.

THE ART OF THE COMMODITY
Pretend you are a businessman with ambitions to create a
system that will generate millions, or perhaps billions, of
dollars. And say you’d like to accomplish it through the world
of food, rather than crude oil, iron ore, or gold. You’re not all
that concerned with environmental issues, long-term
sustainability, or the health of the consuming public. Your
goals are elegantly simple: You’d like to conduct your venture
on a worldwide scale for maximum profit.

You certainly cannot achieve such ambitious goals by
doing something as pedestrian as growing kale or cultivating
an organic farm. You can’t do it by selling fresh foods to a
local market: too small, too little room for growth, too much
darned hard work. Conquering the world shouldn’t be so hard!
Throw me a frickin’ bone here, people. How about
manufacturing processed foods on a large scale using low-cost



inputs, such as high-fructose corn syrup, cornstarch, wheat
flour, sucrose, and the odd food coloring or two, and then
creating the illusion of value-added convenience, health,
weight management, and sexiness? Well now we’re talking,
Mr. Bigglesworth!

But food can be hard work and dirty business. Moreover,
most foods, such as eggs, pork, and produce, have finite shelf
lives measured in just days—a shipping delay of just a few
days could mean that your entire inventory becomes a
worthless pile of rot. Lots of foods require refrigeration,
adding another layer of cost and risk. Then you have to meet
all sorts of regulatory requirements issued by agencies such as
the FDA, USDA, and federal, state, county, and local health
departments. What if you are the sort of businessman who
doesn’t care to get his hands dirty? You don’t want to actually
handle the food; you just want to make large transactions on
paper or electronically. Buy low, sell high, bank your profit.
No dirty hands, no messy, rotten food.

You therefore want to transact millions or billions of
dollars worth of food, but you don’t want to touch the stuff,
deal with logistics, worry about risks, or contend with endless
regulatory hassles. In other words, you want to arbitrage your
way to profits, i.e., take advantage of the different prices paid
for a product in wide demand from every level of society and
that sells as easily in Spokane as it does in London or
Brisbane. And you want to do it with something that passes for
food and enjoys extended, perhaps limitless, shelf life and can
be transported over long distances to take maximum advantage
of worldwide price differentials.

What we’re talking about buying and selling is called a
commodity. This is a good or collection of goods—whether
iron ore, crude oil, gold, tin, or aluminum—that is relatively
indistinguishable from source to source and by different
consumers. Commodities leave little or no room for variety,
for boutique versions, for uniqueness. It’s all the same
everywhere, for everyone.

Grains are on the short list of foods consumed by humans
that conform perfectly to a commodity market. (Coffee beans,



tea, sugar, and soybeans are among the handful of others.) You
won’t find heirloom tomatoes, radishes, garlic, or grass-fed
beef on any commodity exchange. Karl Marx observed that
“From the taste of wheat it is not possible to tell who produced
it: a Russian serf, a French peasant, or an English capitalist.”
When a loaf of multigrain bread is purchased, how many
people are concerned with whether the wheat flour, oats,
millet, or rye came from Iowa, Saskatchewan, or the Ukraine?
There is little difference between corn from Brazil and corn
from Kansas, and the consumer can’t tell the difference. Of
course, you can pretend that there is some enticing appeal to
your San Francisco sourdough bread or “authentic” Mexican
tortillas. But it’s all created from the same commodity grains.

FOOD: THE ULTIMATE COMMODITY
EXCHANGE

Beginning in the late 19th century and for many years
afterward, high-volume grains—wheat, corn, and rice—were
handled as commodities, all under the control of relatively few
individuals and private companies. The Kansas City Board of
Trade and the Chicago Board of Trade were founded to
facilitate the trading of futures contracts for wheat, corn, and
oats in the 1870s. These were the very first products to trade
on a commodities market, preceding even crude oil and iron
ore.

This was not about grain farmers laboring to grow their
crops, then carting them to the mill and hoping to sell for a
favorable price. This was about a financial system with rules
written by a select few who were intent on trading and
profiting from large transactions that are only possible with
foods that can be traded as commodities on a worldwide scale.
More recently, large companies that trade in grain contracts
have found it even more profitable to extend their businesses
outside of just paper transactions and have worked toward
vertical integration, getting their hands dirty in the messy
business of the grains themselves. Today, companies that trade
grains are also likely to own grain storage facilities, milling
operations, trucking and railroad companies, and myriad other



operations involved in the production, distribution, shipping,
milling, and sale of grains.

Large-scale demand, long shelf life, long-distance
transportability, and worldwide price differences: These are
the criteria that must be met to allow a grain trader to purchase
a million tons of hard winter wheat from a grain cooperative in
Kansas and ship it by train, and then ocean tanker, to a port in
Vladivostok. That wheat will serve a population that desires
the product due to a poorer-than-usual yield—a situation that
increased the price per bushel to a level the trader finds
desirable. That single transaction can net many millions of
dollars.

Commodity traders also prefer to deal in markets that are
growing, not stagnant or shrinking. Although people
enlightened by books like Wheat Belly, as well as those who
are jumping on the gluten-free bandwagon, have caused a drop
in grain sales for food production, the net effect will likely be
increased grain sales, since grains are also used to feed the
livestock that will provide calories increasingly obtained from
beef, pork, poultry, eggs, and farmed seafood. For every ton of
grain consumed by humans in the United States, 7 tons are
consumed by livestock.2 From the perspective of the grain
trade, this is called a win-win situation.

Welcome to the world of Cargill, Archer Daniels Midland
Company (ADM), Louis Dreyfus, Bunge, and Continental
Grain Company: multi-billion-dollar companies that make the
grain world go round, trading, arbitraging, and cashing in on
the millions of tons of grains the world’s consumers now
demand. In the world of large grain trades, not a lot has
changed in the 35 years since journalist Dan Morgan, a 30-
year veteran of the Washington Post, wrote his detailed exposé
of the grain-trading industry, Merchants of Grain: “[T]here
they are, in the late 1970s, one of the most remarkable
phenomenons in the whole business world: the Hirsches,
Borns, Louis-Dreyfuses, Andrés, Fribourgs, Cargills, and
MacMillans, all survivors and all still in control … [I]n no
other major industry in the world are all the leading companies



private, family-owned, family-operated concerns right down to
the last few issues of voting stock.”3

Despite the enormity of their economic sway over world
markets, most of these companies were, until recently, private
corporations that did not have an obligation to publicly
disclose their financial dealings to the US Securities and
Exchange Commission. (ADM is an exception, having been
publicly traded since the mid-20th century; Bunge became a
publicly traded company as recently as 2001, after 183 years
of operating privately.) As a result, the billions of dollars of
grain trading that occurred during much of the 20th century
operated largely in the shadows of business—elusive,
mysterious, and often represented by large paper trades made
before any actual grain was shipped or changed hands.

Although the dealings of these companies are generally
outside the radar of public scrutiny, federal agencies are
indeed aware. In the United States, the federal government
relied on the Central Intelligence Agency (CIA) to track the
dealings of grain traders, as well as grain production and
agricultural policy in places such as the former Soviet Union
—issues they viewed as important to the health of US
agribusiness and food security. (Due to the recent push for
transparency from the federal government in the United States,
such redacted reports are available for anyone to read online
from the CIA’s files at
http://www.foia.cia.gov/collection/princeton-collection.)

While this near monopoly on food commodities prevailed
throughout the 20th century, it continues to a substantial
degree in our era. The worldwide grain market is still
dominated by a handful of commodity traders, all intent on
gaining a larger and larger stake in the diet of the world,
human or otherwise. Of course, their intent is not to cultivate
locally grown vegetables or humanely raised, pasture-fed beef
grazing on clover and grass, nor is it to follow sustainable
practices that generate the smallest carbon footprint while
making their fortunes. It is, as much as possible, to convert the
diets of humans and livestock into a commodity-dominated
process, with maximum reliance on products with a long shelf-
life that are open to price variation worldwide. This creates the

http://www.foia.cia.gov/collection/princeton-collection


perfect situation for profiting from the inequities of an
expanding marketplace. Yes: Expanding profits on a massive
scale underlie much of the push for increased human
consumption of grains.

Over the last nearly 20 years, we’ve also witnessed the
increasing push toward genetically modified grains, which
now provide the added financial advantage of patent
protection: Seeds must be purchased from the patent holder
(Monsanto, Dow AgroSciences, or Syngenta) every year, since
farmers are prohibited from saving seed, as they have done
every year since the dawn of agriculture 10,000 years ago.
While wheat has not yet been converted to genetically
modified strains, corn, rice, and other crops have. But GM
wheat is surely coming, public outcry be damned. The seed
market now stands at around $22 billion worldwide.
Agribusiness sees this as a great opportunity to cash in on the
world’s diet by selling GM seed and then strictly and
aggressively enforcing patents. We’ve already seen this in
Monsanto’s courtroom tactics in prosecuting the
“unauthorized” use of GM seed that inadvertently gets mixed
into a field of non-GM crops.4

The enemy of large-scale, commoditized grains-as-food is
small-scale, locally produced food, since such relatively tiny
and disparate operations cannot be controlled by one
centralized corporate entity and are beyond the financial reach
of the big players. If domination of the world market for food
is your goal, then the seeds of grasses are your game.

THE BLURRED LINE BETWEEN GOVERNMENT
AND AGRIBUSINESS

The agribusiness multinationals of our time that control the
flow of commodity crops around the world wield an
astonishing amount of clout in government circles. Staggering
sums are spent, year in and year out, by agribusiness
companies to influence public policy in their favor. Recent
efforts to oppose labeling of GM foods show us just how badly
these companies want to keep the public in the dark about
which foods contain GM ingredients. Opposition to



Proposition 37 in California, which would have required labels
on products containing GM foods, drew $45 million in
financial support from Monsanto, Syngenta, Coca-Cola,
PepsiCo, General Mills, Kraft, Nestle, the Corn Refiners
Association, and the American Bakers Association—a virtual
Who’s Who in agribusiness and food processing. Those who
opposed the bill outspent proponents (mostly supporters of
organic farming) five to one, resulting in defeat of the
legislation in 2012.

One typical tactic of agribusiness over the past century has
been to employ players who know how to play both sides of
the game, as regulators and as the regulated. Consequently,
high-level executives and attorneys have seamlessly bounced
between, for instance, a post at the USDA, an executive
position at Cargill, and another post at the USDA. To a
surprising degree, the rosters of key personnel in government
regulatory agencies and those of key personnel in agribusiness
overlap over time. I believe there is a saying about foxes and
henhouses that applies to this sort of situation.

There is some logical justification for such “golden
revolving doors,” as they are known, between government and
industry. After all, these are experts in specific fields that often
require deep knowledge that’s held by relatively few people.
But with virtually no checks and balances over the process, it
also means that such appointments can potentially be used to
manipulate policy.

The list of questionable appointments is too long to
recount in full, but among the many agribusiness executives
who’ve held high-level positions in government was Charles
Conner, appointed by President George W. Bush. Conner,
former head of the Corn Refiners Association, was appointed
Special Assistant to the President for Agriculture, Trade, and
Food Assistance and then, in 2005, became Deputy Secretary
of Agriculture. In an especially notorious instance of these
“henhouse” appointments, Michael R. Taylor, an attorney for
agribusiness giant Monsanto and the firm’s vice president for
public policy, became the FDA’s Deputy Commissioner for
Policy and helped draft the FDA’s policy for bovine growth
hormone, the Monsanto product given to cows to stimulate



milk production. This policy not only paved the way for
unrestricted use of the drug, but also prohibited any producer
from labeling dairy products as not containing bovine growth
hormone. And in one of the most recent golden revolving door
exchanges, Carol Browner, who led the EPA under President
Bill Clinton and then served as director of the White House
Office of Energy and Climate Change Policy under President
Barack Obama, left her post for a high-level position at Bunge,
a company whose history has been marred over the years by a
number of convictions over environmental crimes.

Lobbyists on the agribusiness payroll working at the
federal and state government levels supplement the golden
revolving door of agribusiness-friendly key executives. The
agribusiness lobby is among the most powerful and well-
funded of all lobbying groups, making the automotive and
education industries look like mom-and-pop businesses.
Agribusiness rivals the spending of lobbying giants that
include oil, gas, defense, and communications. The Center for
Responsive Politics reports that in 2012, agribusiness spent
$139,726,313 on its lobbying efforts—nearly double the
amount spent a decade earlier. Similar sums are spent year in,
year out, to wine, dine, and curry favor with politicians and
policymakers to make sure that government policy remains
friendly to agribusiness. One hundred million dollars can buy
an awful lot of favorable treatment. Similar vigorous lobbying
efforts are focused on the USDA, which is among the most
lobbied of government agencies. The USDA receives more
than three times the lobbying aimed at the US Securities and
Exchange Commission and more than 20 times that aimed at
the Social Security Administration.

Political contributions are another way agribusiness
influences policy, donating millions of dollars every year to
congressmen, senators, and other elected politicians friendly to
the agribusiness agenda. In 2011, agribusiness contributed
nearly $92 million.5 In 2012, more than $60 million was
donated to the 435 members of Congress alone. Perhaps all of
this should come as no surprise, given the impressive size of
these companies: Syngenta’s 2012 revenue was $14.2 billion,
Monsanto’s was $13.5 billion, and General Mills’s was $17.8



billion. Other operations of similar magnitude populate the
agribusiness and processed food landscape, as well,
commanding considerable financial power that can be used to
muscle public opinion, legislation, and marketing in their
favor.

Grains are therefore the darlings of agribusiness, as they
are the favorites of government agencies that provide dietary
advice, such as the USDA, which emphasizes grains in its
MyPlate and (previously) MyPyramid recommendations. “Eat
more healthy whole grains” is therefore not just advice
purported to increase health, but advice that increases the
commoditization of the human diet. Combine this with the
growing worldwide appetite for inexpensive meat that is
increasingly a grain-derived product, and you understand how
the human diet has become a virtual grainfest.

YOUR ASS IS GRASS
When viewed from the perspective of governments and big
agribusiness, the current dietary status quo makes perfect
sense: This is how to make a lot of money on a gargantuan
scale by shifting the worldwide diet toward high-yield,
commoditized grain products, while ensuring that the
government will offer advice and policies favorable to this
system.

So what’s wrong with a situation that allows more people
to eat, reduces starvation, and happens to allow some
enterprising companies to profit, all while allowing
congressmen to have an occasional nice dinner or all-
expenses-paid weekend in Barbados? Well, what’s wrong is
that it ruins your health.

Let’s shift our discussion toward that line of thinking. In
Chapter 4, we’ll talk about what happens to humans who have
been encouraged to obtain 50 percent or more of their calories
from the seeds of grasses.



CHAPTER 4

YOUR BOWELS HAVE BEEN
FOULED: INTESTINAL

INDIGNITIES FROM GRAINS
There is nothing more frightful than ignorance in action.

—Johann Wolfgang von Goethe

IF YOU’RE LIKE most people, you were persuaded that
grains, in all their processed or whole grain glory—flaked,
puffed, dried, sugar coated, sprouted, or crisped—were perfect
human foods. Like a widget on a factory production line, you
and your life have been assembled, stamped, approved, and
molded by forces that stand to profit from the commoditization
of the human diet.

But you weren’t given the whole story. You were told that
“healthy whole grains” were the ticket to nutritional heaven,
not the most destructive choices on your plate. You weren’t
informed that this cheap, convenient way of eating was also
the most expedient way to feed the world’s booming
population while profiting those who are properly positioned
to benefit. The “healthy whole grains” yarn enjoys the
company of other marketing fictions, such as “children in
Third World countries will be healthier on soy infant formula
than on breast milk” and “e-cigarettes are safer than
cigarettes.”

It didn’t start as deception. It began as an act of
desperation, when humans first consumed the seeds of grasses
strictly because they needed the calories. But desperation took
a detour when taste and the physiology of grain-derived
opiates took over, revealing the unexpected appeal of tasty
foods crafted from the seeds of grasses. Our acute need caused



us to ignore chronic consequences, even while our teeth rotted
and fell out. From the 20th century on, though, economic
opportunism and dietary misinterpretation have been largely
responsible for establishing the current grains-as-food-for-
every-meal lifestyle.

But before we get to all the ways you can regain health by
removing grains from your diet, let’s discuss how to recognize
what the destruction of health from grains looks like. This will
help you understand what can be blamed on grains and what
should not. While we might be able to blame grains, for
instance, for a tumultuous marriage plagued by irrational
behavior that ends badly, or for years of unexplained diarrhea
prompting repeated unnecessary endoscopies and
colonoscopies and bewildered, glazed looks from doctors, we
should not blame grains for the chronic health impact of Lyme
disease acquired from a tick bite 12 years ago or the despair
caused by chronic lead exposure. Understanding these issues
will help you more capably craft a program for health, avoid
unrealistic expectations (although expectations should indeed
be high), and better recognize related problems when they
appear. But I can assure you that there is probably no aspect of
life, physical or emotional, untouched by your consumption of
grains.

In Wheat Belly, I was guilty of oversimplification. I knew
that just persuading the world that modern wheat was not the
dietary angel it was portrayed to be, but rather the most awful
Frankengrain, was a huge enough undertaking for one book.
For readers of the original Wheat Belly, I will cover some
familiar ground in this and the next chapter, but I will expand
the discussion, relate new lessons, and include the latest
science.

When you read what happens to typical grain-consuming
people, you can’t help but be struck by the realization that we
are describing nearly everyone around us. The range of
destructive health effects wrought by grain consumption is so
far-reaching that, by the end of this chapter, and certainly by
the end of this book, you will come to understand that the
wide-ranging and myriad chronic health conditions that afflict
humans can, to an astounding degree, be blamed on grain



consumption. Accordingly, when we remove this collection of
things called “healthy whole grains,” we regain health in ways
that, even today, continue to astound all of us engaged in this
adventure.

I’ll begin the discussion of the adverse health effects of
grains at the first place your body has waged its battle against
grains. This is dietary ground zero: your gastrointestinal tract.

Grains wreak an astonishing array of digestive havoc.
People struggle for years, dealing with the turmoil of bloating,
abdominal pain, and diarrhea, many of them eventually ending
up in the emergency room, endoscoped top and bottom,
typically with no cause identified, only to be prescribed one of
the few catchall drugs: acid-suppressing medication, laxatives,
or antibiotics. A particularly common complaint of the grain
consumer is disruptive and embarrassing bowel urgency that
keeps people from leaving their homes or traveling or that
forces them to dash to the bathroom with barely a warning.
Some of the worst constipation you could imagine, called
obstipation, with bowel movements happening as infrequently
as every several weeks, is silently endured, as fiber and
laxatives are ineffective against it. The range and frequency of
bowel disruption by grains is all the more astounding when we
hear just how much they are supposed to be good for
gastrointestinal health.

Grains are not only not good for gastrointestinal health, but
they are actually poisonous when consumed chronically.
Diarrhea, constipation, obstipation, malabsorption, and
inflammatory bowel disease should come as no surprise to
those who consume the collection of toxins contained in the
seeds of grasses. Let’s quickly map out the digestive system to
give you a greater appreciation for just how grains upset the
entire system and to help you understand why additional
efforts are often required to regain health after grains are
removed.

IT STARTS WITH A GULP
Digestion is the miraculous process of converting things
ingested, animate or inanimate, into the components of your



body. The human gastrointestinal tract starts at your lips and
teeth, which begin the process of tearing food into fragments.
Your tongue and sense of smell serve testing functions,
distinguishing the distasteful and foul-smelling (and thereby
potentially unsafe) from the tasty (which is our main criterion
for determining what should or should not be eaten). Salivary
glands provide lubricant and are the first source of digestive
enzymes. The oropharynx at the back of your throat divides
and protects your respiratory from your digestive system and
is lined with lymph tissue to respond to foreign invaders. Then
comes your esophagus, the muscular passageway to your
stomach. In your stomach, powerful hydrochloric acid
degrades food and provides an environment inhospitable to
microorganisms. Protein breakdown is initiated by the
stomach enzymes pepsin and gastric lipase, followed by a
soup of digestive enzymes (including pancreatic lipase,
trypsin, chymotrypsin, collagenase, and others) released by
your pancreas to further digest proteins, fats, and
carbohydrates.

Your liver then joins the process by producing bile, a
green-colored liquid synthesized from discarded hemoglobin
from aged red blood cells—an example of the incredible
efficiency of nature. Bile is stored in your gallbladder,
neutralizes the acidity from your stomach acid, and is secreted
into your small intestine to further digest fats. Your liver also
receives nutrients absorbed via your small intestine,
converting them into forms transportable through the
bloodstream and usable by various organs. Partially digested
food and liquids proceed through your duodenum, then
jejunum and ileum, segments of the small intestine responsible
for nutrient absorption. Though labeled “small” because of its
narrow diameter, your small intestine is the longest part of
your gastrointestinal tract, typically measuring 24 feet in
length. This adaptation makes us efficient digesters of protein
compared to ruminants, who have shorter small intestines.

After passing through your small intestine, food finally
gets to your colon, the organ charged with the function of
completing unfinished digestion. It does so by housing trillions
of microorganisms that digest any remaining polysaccharides,



even those indigestible by humans, and absorbing any residual
nutrients while also helping maintain hydration by absorbing
water from its semi-liquid contents and converting those
contents into semisolid form. Lower down, your rectum serves
a storage function that allows the elimination of its contents to
occur at opportune moments, rather than in the middle of a
business meeting or during jumping jacks.

I recount this amazingly elaborate process to highlight just
how many steps along the way can be disrupted. In fact, given
its complexity, it almost seems a wonder that digestion ever
occurs smoothly. Safety mechanisms and redundancies built
into the system through evolutionary adaptation maximize the
likelihood that what you’ve ingested will be safely converted
into the nutrients you require, while the undigested remains
will be passed out quietly and without fanfare. The complexity
of your digestive system is part of its beauty, but also part of
its vulnerability. Disruption of this multistep process can come
in many forms, including pinpoint disruption of intestinal
permeability by poisons such as cholera toxin, autoimmune
attacks against layers of small intestinal tissue characteristic of
Crohn’s disease, and factors that alter the composition of
microorganisms.

GRAINS: A DISEMBOWELING EXPERIENCE
Let’s put it all together and describe what happens when us
nonruminants choose to eat the seeds of grasses in multigrain
bread, cornstarch, puffed rice in a rice cake, or a bowl of
oatmeal. It should come as no surprise that disruptions of this
otherwise marvelous system develop. We don’t fatally
succumb to our first or second bite, of course, but over an
extended period of time our health declines and we wonder
why, though we’re eating what we thought were healthy foods
in moderation, exercising, and heeding conventional health
advice, we end up with disastrous health consequences. These
are the gastrointestinal effects of consuming the seeds of
grasses.

Acid Reflux and Reflux Esophagitis



Millions of people are plagued by the discomfort of acid reflux
and esophageal inflammation and are prescribed acid-
suppressing medications such as Prilosec, Prevacid, Pepcid,
and Protonix, which they take every day for years. Treatment
for acid reflux and reflux esophagitis has proven to be
enormously profitable. Annual revenues for these drugs for
one company alone, AstraZeneca, exceeded $23 billion in
2011.1 More than one billion people—one out of every seven
people on the planet—have been prescribed these drugs since
their appearance on the market 35 years ago.

These drugs are not without health consequences. They
have been associated with vitamin B12 and magnesium
deficiency; impaired calcium absorption, osteoporosis, and
increased bone fracture risk; and increased risk of pneumonia.2
Use of such prescription drugs has been associated with
changes in bowel flora resulting in dysbiosis (disrupted bowel
flora) and increased potential for intestinal infection with
Clostridium difficile.3 The dysbiosis provoked by such drugs is
believed to explain the deterioration of multiple sclerosis
symptoms that often develops with their use.4 Because the
drugs are often ineffective and result in their own collection of
health problems, physicians increasingly advise patients to
undergo surgical procedures, such as fundoplication
(surgically wrapping the stomach around the esophagus) to
avoid using the drugs. But for the majority of people taking
these drugs for acid reflux and reflux esophagitis, the real
solution is as simple as saying “no” to all grains.

Bowel Urgency and Irritable Bowel Syndrome
I am astounded by the number of people who relate tales of
explosive bowel urgency, often with just seconds of warning,
that cause their lives to be filled with anxiety during social
situations, travel, or a simple trip to the store. While grains are
commonly painted as good for bowel health because of the
fiber they contain, the other components of grains create
feelings of urgency, the symptoms of which are often labeled
irritable bowel syndrome (IBS). Gliadin and related prolamins,
glutenins, wheat germ agglutinin (WGA), alpha amylase, and



trypsin inhibitors are bowel toxins, and bowel urgency is your
body’s way of telling you that it is trying to get rid of some
toxin causing irritation. It is wise to listen to your bowels, and
they are saying, “stop the grains.”

IBS, particularly if diarrhea is present, is also proving to be
more celiac disease–like than previously suspected in that it is
associated with increased intestinal permeability and a high
likelihood of dysbiosis.5 IBS and/or “gluten sensitivity” are
therefore not as benign as previously advertised, given that
increased intestinal permeability has the potential to initiate
autoimmune processes, among other issues.

Dysbiosis
Grains and other factors cause changes in bowel flora,
allowing unhealthy species of bacteria to proliferate while
suppressing or entirely knocking off healthy species, a
condition called dysbiosis or small intestinal bacterial
overgrowth (SIBO). Abnormal bacteria can also migrate into
the upper small intestine and stomach, where they don’t
belong, rather than being confined to the lowest end of the
small intestine and the large intestine. In its most severe form,
dysbiosis is experienced as nausea, abdominal distress,
diarrhea or constipation (typically diagnosed as irritable bowel
syndrome), fatigue and low energy, inflammation of the skin
and joints, diffuse muscle pain (often called fibromyalgia),
nutrient deficiencies, and autoimmune diseases.

One of the ways grains can trigger dysbiosis involves your
gallbladder and pancreas, which are normally part of a
wonderfully orchestrated system. When oils or fats are sensed
in the duodenum, the hormone cholecystokinin (CCK) is
released, stimulating the gallbladder to release bile and the
pancreas to release a mix of digestive enzymes, all of which
work to digest food. Funny thing, though: CCK receptors in
the gallbladder and pancreas are glycoproteins, the kind of
protein that WGA loves to bind.6 This blocks the CCK signal
received by the gallbladder to release bile and the pancreas to
release digestive enzymes. The result is inefficient, incomplete
digestion. Undigested food ferments and decays in the



presence of bacteria, effects you experience as bloating, gas,
and changes in stool character, including lighter color and
floating (due to undigested oils and fats). Over time, dysbiosis
sets in, as the rotting food encourages growth of decay-causing
bacteria. To top it all off, the failed release of bile by the
gallbladder leads to bile stasis, which allows formation of
gallstones.

Dysbiosis can also exacerbate existing conditions. Some
people, genetically predisposed, develop inflammatory bowel
diseases, ulcerative colitis, and Crohn’s disease after exposure
to the bowel toxins of grains. Should dysbiosis develop, these
conditions are made even worse, as sufferers may experience
diarrhea, bleeding in the stool, poor nutrient absorption, pain,
and a long-term risk for complications, such as colon cancer
for those with ulcerative colitis or small intestinal lymphoma
and fissures for those with Crohn’s disease.

Constipation
A condition as pedestrian as constipation serves to perfectly
illustrate many of the ways in which grains mess with normal
body functions, as well as just how wrong conventional
“solutions” can be. Constipation remedies are like the
Keystone Kops of health: They stumble, fumble, and bump
into each other, but never quite put out the fire.

Drop a rock from the top of a building and it predictably
hits the ground—not sometimes, not half the time, but every
time. That’s how the bowels are programmed to work, as well:
Put food in your mouth, and it should come out the other end,
preferably that same day and certainly no later than the
following day. People living primitive lives without grains,
sugars, and soft drinks enjoy such predictable bowel behavior:
Eat some turtle, fish, clams, mushrooms, coconut, or
mongongo nuts for breakfast, and out it all comes that
afternoon or evening—large, steamy, filled with undigested
remains and prolific quantities of bacteria, no straining,
laxatives, or stack of magazines required. Live a modern life
and have pancakes with maple syrup for breakfast, instead.
You’ll be lucky to pass that out by tomorrow or the next day.
Or perhaps you will be constipated, not passing out your



pancakes and syrup for days or passing it incompletely in hard,
painful bits and pieces. In constipation’s most extreme forms,
the remains of pancakes can stay in your colon for weeks. The
combined effects of impaired CCK signaling, reduced bile
release, insufficient pancreatic enzymes, and changes in bowel
flora disrupt the orderly passage of digested foods.

We are given advice to include more fiber, especially
insoluble cellulose (wood) fibers from grains, in our diets. We
then eat breakfast cereals or other grain-based foods rich in
cellulose fibers and, lo and behold, it does work for some, as
indigestible cellulose fibers, undigested by our own digestive
apparatus as well as undigested by bowel flora, yield bulk that
people mistake for a healthy bowel movement. Never mind
that all of the other disruptions of digestion, from your mouth
on down, are not addressed by loading up your diet with wood
fibers. What if sluggish bowel movements prove unresponsive
to such fibers? That’s when health care comes to the rescue
with laxatives in a variety of forms, some irritative
(phenolphthalein and senna), some lubricating (dioctyl sodium
sulfosuccinate), some osmotic (polyethylene glycol), some no
different than spraying you down with a hose (enemas).

The methods of modern health care build on the problem.
Perhaps you develop iron deficiency from grain phytates,
necessitating prescription iron tablets that cause constipation.
You also develop high blood pressure and are prescribed
thiazide diuretics and beta-blockers, both of which increase
constipation. Autoimmune thyroid disruption that can develop
from prolamin proteins of grains also slows bowel function.
When joints hurt from grain consumption, nonsteroidal anti-
inflammatory agents are taken, resulting in slowed stool
passage. If you’re emotionally depressed due to grain
consumption, antidepressants are prescribed that slow normal
bowel reflexes that maintain motility. The constant message is
to get more fiber, drink more fluids, take a laxative.

The longer stool-in-progress stays in the lower small
intestine and colon, the longer it has to putrefy. Just as food
sitting out in the open air rots, so can stool sitting too long in
the bacteria-rich environment of the intestinal tract. Slowed
passage of putrefied stool has been linked to increased cancer



risk, especially of the rectum.7 Over time, constipation and the
straining it causes lead to hemorrhoids; anal fissures; prolapse
of the uterus, vagina, and rectum; and even bowel obstruction,
a surgical emergency. Once again, the health-care system, with
its enthusiasm for procedures, has solutions. As banal,
uninspiring, and ordinary as it is, constipation has a world of
important lessons to teach us about our relationship with the
seeds of grasses. Yes, there is order and justice in the digestive
world, but you won’t find it in that box of fiber-rich cereal.

Note that I barely mention celiac disease or gluten
sensitivity, as most of the gastrointestinal disruptions caused
by grains are of neither variety. When those diseases are
removed from the discussion, you can appreciate just how
much gastrointestinal distress and disruption is due to the
various toxic components of grains. You can also appreciate
why defenders of grains, such as the Whole Grains Council,
try to minimize the problem by arguing that gluten is the only
problem component in grains and that gluten is a problem for a
relative few. Nope: Grains are simply the innocent seeds of
grasses, incompletely digestible just like the rest of grass
plants. This indigestibility allows toxins to persist, intact and
ready to block, irritate, and inflame the gastrointestinal tract of
Homo sapiens who never should have eaten the stuff in the
first place. This results in insufficient bile and pancreatic
enzymes, impaired digestion, gallstones, and dysbiosis,
coupled with intestinal inflammation—the human
gastrointestinal tract doesn’t stand a chance.

The Celiac Concession and the
Clash over Gluten Sensitivity

Defenders of grains would have us believe that the only problem with
consuming the seeds of grasses is celiac disease, the destruction of
the lining of the small intestine that occurs in people with genetic
susceptibility from carrying HLA-DQ2 or HLA-DQ8 genes, coupled
with positive tests for transglutaminase or endomysial antibodies and



an abnormal biopsy of the small intestine. Celiac disease affects
around 1 percent of the population and the gliadin, secalin, and
hordein proteins of wheat, rye, and barley are issues only for these
people, they argue. Just a few years ago, this represented a major
concession from the defenders of grains.

More recently, this notion has crumbled like stale bread as
consensus has grown for the idea that there is another form of
intolerance to these same proteins. Labeled non-celiac gluten
sensitivity (NCGS), it is believed to cause many of the same
symptoms experienced by celiac sufferers. Bloating, diarrhea,
abdominal pain, fatigue, and headache are experienced by these
people in the absence of the markers for celiac disease, yet they have
symptoms reliably triggered by reexposure to grains. Because of
differences in how this condition is defined, anywhere from a few
percent to 30 percent of the population are estimated to have
NCGS.8 Some celiac disease experts have proposed that irritable
bowel syndrome, a condition that affects 25 percent of the population,
should be regarded as the same condition as NCGS. People with
NCGS have a greater likelihood of antibodies to gliadin; 56 percent
showed such antibodies in one analysis, suggesting that an
autoimmune process is at work.9 The possibility that NCGS
represents reactions to other components of grains, such as WGA or
trypsin or amylase inhibitors, has not yet been fully explored.
Nonetheless, the expanding world of grain intolerances has kept
grain’s defenders busy, and they’ve had to concede that there may
indeed be problems with grain consumption in more than the 1
percent of people with celiac disease.

I don’t envy those in the position of having to defend grains. More
recently, they have tried to put a positive spin on “gluten-free grains,”
such as amaranth, rice, and millet, hoping to maintain their market
presence but deflect growing antigluten criticism. Defend the seeds of
grasses as dietary staple, and it should come as no surprise that you
find yourself in an increasingly lonely corner.

FORTIFICATION: NOT GOOD ENOUGH
It should come as no surprise that, given the gastrointestinal
disruption caused by grains, nutrient absorption can be
impaired enough to create several common deficiencies. Of
course, this is contrary to what we’re told will happen if we
consume more “healthy whole grains.” Grains like whole
wheat bread, stoneground oatmeal, and multigrain muffins do
indeed have a respectable profile of B vitamins, fiber, and
phytonutrients. But the nutrients of grains are accompanied by
factors that impair the absorption of nutrients, which then



cause nutritional deficiencies. This vicious cycle only ends
when you remove grains from your diet and seek other sources
of nutrients.

IRON DEFICIENCY began when early humans first consumed
the seeds of grasses. Iron deficiency can impair the ability to
run, hunt, gather food, or tolerate weather extremes, so it has a
potential impact on survival. Because of this, it has exerted an
evolutionary pressure over the last 10,000 years that led to the
appearance of the gene for hemochromatosis, which partially
counteracts the iron-impairing effects of grains.10 All grains
contain high quantities of phytates, the component of grains
responsible for impaired iron absorption. Ironically, many
grain breeders select high-phytate strains of grains because
they have improved pest resistance. Whole wheat, corn, and
millet, for instance, contain 800 milligrams (mg) of phytates
per 100 grams (approximately 3½ ounces) of flour. It takes as
little as 50 mg of phytates to slash iron absorption by 80 to 90
percent.11

Because phytates essentially turn off the human capacity
for iron absorption and most of us do not have
hemochromatosis, consumption of grains is the most common
explanation for iron deficiency anemia in situations in which
blood loss is not the cause.12 Iron deficiency is a worldwide
problem; it’s the most common cause of anemia. In Egypt, for
example, iron deficiency doubled between 2000 and 2005 as
grain consumption of baladi bread increased.13 The
“solution”? Fortify the bread with iron. It should come as no
surprise that 46 percent of people with celiac disease show
decreased iron stores (low ferritin levels) and anemia from
iron deficiency, though, because the effect is not mediated by
gluten but by phytates, and grain-induced iron deficiency is
exceptionally common in those who don’t have celiac disease,
as well.14 People who have Crohn’s disease, malabsorption,
and dysbiosis are also more prone to iron deficiency. Grains
cause iron-deficiency anemia with its associated symptoms of
fatigue, light-headedness, and breathlessness. Grains contain
iron, but it is the less well-absorbed “non-heme” form, rather
than the more efficiently absorbed “heme” form found in



hemoglobin and myoglobin from animal products. Despite the
fact that grains contain iron, the net effect of grain
consumption is reduced iron status. Iron deficiency is therefore
a common health price we pay when we consume the seeds of
grasses.

ZINC DEFICIENCY also develops in populations dependent on
grain consumption.15 Deficiency of zinc was thought to be rare
until 1958, when a severe case was diagnosed in an Iranian
man who appeared to be around 10 years old at age 22. He had
an enlarged liver and spleen, heart failure, and an appetite for
eating dirt. Characteristic of his culture, 50 to 90 percent of his
diet consisted of unleavened tanok bread, along with potatoes,
fruit, vegetables, and occasional meat. Zinc supplementation
corrected his health problems.16 The component in wheat
responsible for the deficiency was not clear, however, until
chickens and pigs were diagnosed with zinc deficiency due to
the phytate content of wheat fed to them. Zinc deficiency has
since proven to be widespread.

The phytates that block iron absorption are also
responsible for blocking zinc absorption. The phytates
contained in just 2 ounces of grain flour are sufficient to nearly
completely block intestinal zinc absorption.17 And in the
seemingly endless string of breeding blunders, here’s one
more: Modern breeding efforts have selected plants with
higher quantities of phytates because of their pest resistance.
The ever-resourceful grain industry has, not unexpectedly,
manipulated grain crops to increase zinc content to
compensate. (One method includes using fertilizers
supplemented with zinc.)

Zinc deficiency correlates with grain consumption: The
more that’s consumed, the more likely zinc deficiency is to
develop.18 This is a nutritional problem of growing worldwide
significance, as increasing reliance on grains, especially
wheat, corn, and rice, has worsened zinc status in an estimated
two billion people.19 Between 35 and 45 percent of older
adults are zinc deficient, and 67 percent of people with
untreated celiac disease have zinc deficiency.20



Because zinc is essential for hundreds of different body
processes, deficiency can manifest in varied ways. Mild
deficiency typically shows as rashes, diarrhea, and hair loss.
Vegans, vegetarians, and people who limit consumption of
animal products are especially prone to zinc deficiency, since
plant products contain minimal zinc compared to the higher
zinc content of meats, poultry, shellfish, and organ meats.21

Combine the poor zinc content of plant products with the
impaired absorption caused by grain phytates, and it’s not
uncommon for vegans and vegetarians to develop difficulties
even mounting a normal immune response. Additionally,
fertility and reproduction are adversely impacted, children and
adolescents can experience impaired growth, and neurological
maturation is impaired, among other diverse effects of
moderate to severe zinc deficiency. For this reason, the
Institute of Medicine has estimated that vegans and
vegetarians require 50 percent more zinc than omnivores do.22

Removing grains from the diet improves zinc status, and if lost
grain calories are compensated for with an increase in zinc-
rich foods, such as meats, there is a net increase in zinc intake
and absorption. (Also, see this page for more information on
how to correct zinc deficiency.)

VITAMIN B12 DEFICIENCY is also common, affecting 19
percent of people with celiac disease and 16.6 percent of
people without celiac disease.23 B12 deficiency is another
signature deficiency of grain consumption, as several grain
components collaborate to impair its absorption. Wheat germ
agglutinin (WGA) blocks the intrinsic factor protein produced
in the stomach and essential for B12 absorption in the small
intestine, the means by which 60 percent of all B12 is
absorbed.24 Grain consumption can also trigger antibodies
against the intrinsic factor or against the stomach parietal cells
that produce intrinsic factor.25

Severe B12 deficiency has serious implications, including
pernicious anemia (fatal if untreated) or macrocytic anemia,
describing the abnormally large red blood cells that develop as
a result of this condition. Abdominal pain, an enlarged liver,



and a characteristic cherry red tongue develop with B12
deficiency. Lesser degrees of deficiency have health and
performance implications, too, as they can lead to diminished
concentration and learning ability. Typical of the silliness of
modern nutritional thinking, the solution often offered is
increased B12 supplementation in grains to compensate for
these effects.26

Because dietary B12 is obtained mostly from animal-
sourced products, such as meat, liver, and eggs, vegans and
vegetarians who consume grains are especially likely to
develop a deficiency. People with inflammatory bowel
diseases (Crohn’s disease and ulcerative colitis) are also
especially prone to vitamin B12 deficiency.

FOLATE DEFICIENCY is less common than deficiencies of
iron, zinc, and vitamin B12. It is, however, known to occur in
people with celiac disease and gluten intolerance.27 People
with inflammatory bowel diseases also suffer from impaired
folate absorption sufficient to cause deficiency. Also,
situations in which greater folate needs develop, especially
pregnancy, can magnify the severity of deficiency. In all these
situations, assessment of folate levels should be performed and
supplementation instituted. (See this page for more
information.) Folate deficiency has serious implications,
including birth defects in children born from folatedeficient
mothers and increased potential for gastrointestinal cancers.
Many of the same phenomena that develop with vitamin B12
deficiency are caused by folate deficiency, since folate and B12
participate in many similar processes.

Folate is the form that occurs naturally in foods, while
folic acid is the synthetic form added to foods or taken in
supplement form. Because modern diets dependent on
processed grains and sugar are potentially deficient in folate,
manufacturers in the United States and Canada have been
required to add synthetic folic acid to grain products since
1998 to decrease the incidence of birth defects. This has
indeed improved the folate status of most people, but it is
proving to be a double-edged sword: Folate levels increased



more than intended, and increased reliance on synthetic folic
acid has also been associated with increased colon and prostate
cancers.28

VITAMIN D DEFICIENCY is a widespread phenomenon with
significant implications for health. Vitamin D deficiency is the
rule, rather than the exception. While we can blame more
severe cases of deficiency on grains, it also commonly occurs
independent of grain consumption. Various other modern
habits have served to worsen our vitamin D status, including
inhabiting cold climates deprived of year-round sunlight,
wearing clothes that cover skin surface area (since vitamin D
is activated in our skin by sunlight), increasingly indoor
lifestyles, aversion to organ consumption, especially liver
(they contain vitamin D), and aging, which is associated with a
progressive loss of the ability to activate vitamin D in the
skin.29 Living in the tropics is no guarantee of adequate
vitamin D status, though; a recent assessment of elderly males
living in a tropical climate, for instance, revealed that 66.7
percent were deficient.30 Vitamin D status is such a crucial
factor for health that we discuss it at greater length later in the
book (see this page).

People with celiac disease are especially prone to vitamin
D deficiency, which also contributes to low bone mineral
density. In one clinical study, only 25 percent of people
showed normal bone density at the time of their celiac disease
diagnosis.31 Bone demineralization (loss of calcium) that
weakens bones is worsened by the impaired calcium
absorption characteristic of celiac disease, also.

GUT FLORA: DON’T GET YOUR BOWELS IN
AN UPROAR

You can view bacterial flora that inhabit the intestinal tract like
a garden: If you fertilize it properly, provide sufficient water
and nutrients, and avoid herbicides and pesticides that disrupt
the natural balance, your garden will yield a bounty of
vigorous, healthy crops. If you fail to water or fertilize it
properly, you will likely have a lousy yield of stunted crops,



not to mention lots of weeds. Bowel flora operate on similar
principles.

We know that diet plays an important role in shaping the
composition of bowel flora, even in the absence of disease.
For example, bowel flora of children living in rural Africa and
eating traditional diets, when compared to European children
eating a modern diet, demonstrate striking differences. The
African children have higher than expected numbers of
Bacteroidetes, an adaptation theorized to enhance efficiency in
digesting plant matter.32 I’ve discussed how the adoption of
grains changed the composition of mouth and gut flora in
humans. Changes in oral flora have clear implications for
dental disease; changes in gastrointestinal flora have less clear
implications, but it should come as no surprise that there could
be such changes, given the toxic effects grains have on the
intestines. The composition of bacteria in the gastrointestinal
tract, concentrated in the colon, varies from individual to
individual, shifts with age and hormonal status, and is
modified by exposure to antibiotics and components of diet.
When factors that allow healthy bacteria to survive are altered,
bowel flora species change and microorganisms can extend
above the normal furthest segment of the small intestine, a
situation called small intestinal bacterial overgrowth, or SIBO.
That’s when nasty things can happen: bloating, diarrhea,
nutritional deficiencies, and inflammation. (See “Small
Intestinal Bacterial Overgrowth: The Case of the Human Petri
Dish”.)

It is estimated that more than 1,000 different species of
bacteria dwell in our intestines. Unfortunately, most of our
understanding of the composition of bowel flora involves
comparing people with various diseases, such as ulcerative
colitis, to people without the same disease. It is not clear
whether the changes in bowel flora composition are part of the
cause or simply a consequence of the disease. People without
disease are also assumed to be normal, but this may not be
true, since “normal” ignores potentially disruptive factors such
as prior antibiotic use, emotional stress, and unnatural
distortions of diet, such as grain and sugar consumption.



Nobody quite knows what normal or ideal bowel flora looks
like yet.

A number of health conditions have been associated with
changes of bowel flora, including multiple sclerosis,
fibromyalgia, diabetes (both type 1 and type 2), irritable bowel
syndrome, gallstones, acid reflux and esophagitis, irritable
bowel syndrome, ulcerative colitis, Crohn’s disease, and food
allergies.33 Funny thing: Each and every one of these
conditions has also been associated with grain consumption,
especially consumption of wheat, rye, and barley.

Changes in the composition of our bacteria develop as
quickly as days to weeks after a change in diet.34 Right now,
our understanding of bowel flora remains limited, but it is
rapidly yielding to study. I believe that in the next few years
we will know with confidence how to assess an individual’s
bowel flora status and how to know when it has been fully
corrected. In the meantime, the steps required to reestablish
what we currently believe represents an ideal composition of
bowel flora will be discussed in Chapter 9.

Small Intestinal Bacterial
Overgrowth: The Case of the Human

Petri Dish
Put a petri dish out in the open air and, over just a few days, it will be
ripe with bacteria and fungi. Likewise, mess up the health of the
human intestine by allowing undesirable bacteria and fungi to gain an
advantage and reducing normal bacterial species, and you have the
equivalent of a human petri dish. Such a situation is common, and it’s
called small intestinal bacterial overgrowth (SIBO), or dysbiosis, an
abnormal overabundance of bacteria in the normally sparsely
populated upper small intestine, or jejunum, along with changed
species in other parts of the intestinal tract. (Changed bowel flora also
occurs in the large intestine and even the stomach and duodenum,
but a SIBO or dysbiosis diagnosis is often made by sampling the



contents of the jejunum of the small intestine, which is why we have
the somewhat misleading “small intestine” label of the condition.)

SIBO has been associated with a number of conditions, including
fibromyalgia, irritable bowel syndrome, Crohn’s disease, ulcerative
colitis, and anatomical distortions introduced by prior bowel
surgery.35 SIBO is common in people with celiac disease, and when
“normal” people are assessed for SIBO, up to 35 percent demonstrate
evidence for abnormal intestinal infestations, even if no symptoms are
present.36 When SIBO is diagnosed in people with bothersome
symptoms, the conventional treatment is to prescribe an antibiotic,
such as rifaximin, to wipe out bowel flora, both good and bad. And it
works, though it ignores the question of why the SIBO developed in
the first place. And, of course, wiping out bowel flora does not
guarantee that your intestines will repopulate with healthy bacteria,
particularly if the cause of the SIBO remains uncorrected.

The Difficulties of C. difficile
One disturbing trend in the world of SIBO is the increasing incidence
of infection by Clostridium difficile, a strain of bacteria capable of
inflicting severe damage on the colon. Called pseudomembranous
colitis, in its worst form it can involve sepsis (entry of bacteria into the
bloodstream) and death.

Ordinarily, C. difficile quietly inhabits the colons of healthy people
(or at least what is commonly regarded as healthy) in low numbers,
as it competes with other bacteria for nutrients and is suppressed by
factors expressed by other species. We know that C. difficile can
emerge following the use of antibiotics that indiscriminately knock off
bowel flora, good and bad, which of course requires even more
antibiotics. More recently, though, C. difficile has proven to be a
source of trouble even without a preceding course of antibiotics.
Drugs that are widely prescribed to suppress stomach acid, such as
Prilosec, Protonix, and Prevacid, have been associated with
distortions of bowel flora that allow populations of C. difficile to
thrive.37 But the reasons why this organism is becoming increasingly
aggressive are unclear. Might the distortions of bowel flora caused by
grains, changed by agribusiness, play a role? There are no answers
at present, but it sure would add up as cleanly as 2 + 2 = 4.

YOUR GUT IS LEAKING
Leakiness is a condition that plagues roofs and bathroom
faucets or is suffered by spy agencies when errant contractors
leak classified US security information, but hopefully your
seafaring ship, microwave, and intestinal tract are free from
leaks. For many years, it has been suspected that an



abnormally increased degree of intestinal permeability is
responsible for triggering diseases such as type 1 diabetes,
Crohn’s disease, ankylosing spondylitis, multiple sclerosis,
and celiac disease.38 Every day, your gastrointestinal tract
must contend with bacteria, fungi and other organisms,
bacterial toxins, and even larger critters, such as protozoa and
insects. It must therefore make millions of “decisions” every
day, with each and every meal: What should be allowed
passage into the lymph system and bloodstream? What should
not?

This tightly controlled system can go haywire. Fragments
of gliadin and related prolamin proteins exert direct toxic
inflammatory effects on the intestinal lining in anyone foolish
enough to ingest grains—effects that can result in abnormally
increased intestinal permeability.39 No genetic susceptibility is
required for this effect; all testing for celiac disease or “gluten
sensitivity” may be negative in those with intestinal
permeability.

In addition to these direct effects, gliadin can also
indirectly increase intestinal permeability. While at the
University of Maryland, Alessio Fasano, MD, discovered that
the zonulin protein in the lining of the gastrointestinal tract is a
target for the gliadin protein of wheat.40 Once activated, the
zonulin protein triggers increased leakiness of the barriers
(“tight junctions”) between intestinal cells, permitting
molecules that should be confined within the intestinal tract to
gain access to the rest of the body. While the intensity of the
effect is variable (depending on the genetically determined
form of zonulin), everyone is subject to this effect to one
degree or another. Given their structural similarities, the
prolamin proteins of other grains exert similar effects.41 The
implications of Dr. Fasano’s work are huge. His findings mean
that the abnormally increased intestinal permeability induced
by gliadin and related proteins is the first step leading to
autoimmunity, as the body’s immune system is tricked into
attacking its own organs in those with genetic susceptibility. In
other words, even if you have a genetic susceptibility to
rheumatoid arthritis, joint swelling, inflammation, and
disfigurement may never show unless the process is initiated



by consumption of grain proteins. Or, if you have a genetic
susceptibility to multiple sclerosis, fatigue, numbness, inco-
ordination, and bladder or bowel dysfunction may never
appear unless grain proteins cause increased intestinal
permeability that allows the genetic susceptibility to manifest.
We discuss this distinct pathway that relates autoimmune
diseases with grain consumption in Chapter 13.

VENOMOUS, DEBAUCHED, AND DEPRAVED
If, at the end of this discussion of the gastrointestinal effects of
grains, you conclude that grains are not only harmful for
bowel health and nutrition but are also a dreadful, nasty,
trouble-making collection of bowel toxins, you are empowered
with the key to understanding why so many people are
plagued by chronic gastrointestinal complaints, regardless of
how “balanced” their diet, how vigorously they exercise, or
how many nutritional supplements they take.

While the gastrointestinal system is ground zero for the
human body’s battle against grains, it is by no means the only
battleground. We’ll discuss the rest of the battered, barren,
land mine–strewn health landscape in Chapter 5.



CHAPTER 5

GRAINS, BRAINS, AND CHEST
PAINS

I couldn’t repair your brakes, so I made your horn louder.
—Stephen Wright

IN THE CONFRONTATION between grains and the human
body, the gastrointestinal tract is directly in the line of fire—
but the war certainly doesn’t end there. Let’s penetrate deeper
and examine the wounds and scars left by grains as they
disrupt, agitate, and discombobulate the finely balanced
machinations of the human body—joints, skin, glands,
respiratory system, and brain—leaving no organ untouched.
It’s a long chapter with lots of detail meant to show you the
astounding scope and frightening severity of the unhealthy
human experience that exists because, as a species, we made
this terrible decision to consume the seeds of grasses.

GRAINS AND AUTOIMMUNITY: DASTARDLY
DUO

Mutt and Jeff. Abbott and Costello. Cheech and Chong. Garlic
and bad breath. Where you find one, you find the other, and so
it is with grains and autoimmune conditions in humans.

When the human immune system is unable to distinguish
proteins in your colon, thyroid gland, pancreas, or brain from
foreign organisms invading your body, it recruits B and T
lymphocytes into an army to wage war on your own organs.
We call this autoimmunity. It’s a process that, in an astounding
proportion of cases, begins with the muffins you have for
breakfast or the slice of pizza you ate for dinner. The complex
pathways worked out by Alessio Fasano, MD, of the



University of Maryland, and his colleagues (see this page)
open up an entirely new perspective on diseases that involve
autoimmunity. Recall that the gliadin protein of wheat and the
nearly identical proteins of rye and barley can remain
undigested. Intact gliadin proteins provoke increased
permeability of the intestinal tract, which allows foreign
substances access to the bloodstream. The mis-recognition
process of autoimmunity can begin with a bacterial protein
that gets into the bloodstream, but it can also start with a grain
protein. The gliadin protein and the transglutaminase enzyme
of the liver or pancreas bear a strong resemblance to one
another, so the presence of gliadin in the bloodstream can trick
the immune system into causing autoimmune hepatitis or
autoimmune pancreatitis.

This is big. This is as big as identifying and capturing the
Mafia don responsible for dozens of gangland-style murders
and millions of dollars of contraband, convicting him, and
putting him away for life. It means that we now have a direct
path linking gliadin and related grain prolamin proteins with
autoimmune conditions. This sequence of events is not limited
to people with celiac disease or gluten sensitivity; this applies
to everyone. Susceptibility will vary based on genetic factors,
but it is separate and distinct from the gastrointestinal
disruption caused by celiac disease. It means that a person
with no abdominal symptoms from wheat consumption—no
heartburn, bowel urgency, colitis, etc.—and who tests negative
for celiac disease or gluten sensitivity can still develop the
joint deformity of rheumatoid arthritis years later or the
neurological impairment of multiple sclerosis at age 45.

Prolamins and Transglutaminase:
Dead Ringers

Remember the 1964 Bette Davis movie Dead Ringer, in which one
sister, Edith, estranged and angered with her twin, Margaret, shoots
her in the head and then covers up her crime by assuming the killed



twin’s identity? I don’t think any better allegorical description for
autoimmunity could be crafted, right down to Ms. Davis’s talent for
portraying unpopular characters.

The human body relies on a class of enzymes called
transglutaminases, which are found in the intestinal lining, pancreas,
joints, brain, skin, and other organs. Transglutaminase enzymes are
responsible for the simple task of removing a nitrogen-containing
(amine) group from the amino acid glutamine in the proteins that you
consume. In an odd twist of fate, human transglutaminase enzymes
resemble the gliadin protein of wheat, as well as the related prolamin
proteins of rye, barley, corn, and oats. In other words, if their
structures are laid out side-by-side, there is an eerie overlap in
sequence among all of them, such that the body’s immune response
can’t tell the difference: They are immune dead ringers.1 This has
been called “molecular mimicry”: two unrelated and different proteins
with different purposes, but with sections of shared structure that fool
the immune system.

Antibodies expressed against grain prolamins—and thereby
against transglutaminase—are associated with inflammatory bowel
diseases, pancreatitis, joint and muscle inflammation, skin rashes,
and other autoimmune and inflammatory conditions.2 This explains
how and why grain consumption causes so many autoimmune and
inflammatory diseases other than celiac disease. For example,
children with type 1 diabetes (an autoimmune condition of the
pancreas) are more likely to express antibodies against the
transglutaminase enzyme, also associated with increased potential
for autoimmune conditions outside of the pancreas.3

It is as unsettling as one twin shooting the other, this relationship
between something plant and something human that’s close enough
to fool even the finely tuned discriminating powers of the human
immune system. But such is the unnatural relationship between
humans and the seeds of grasses.

Even before the details of increased intestinal permeability
were sorted out by Dr. Fasano’s team, it had been known for
many years that the list of autoimmune conditions attributable
to wheat, rye, and barley is formidable. These dangerous and
sometimes fatal conditions are enough to make you spit out
your last bite of raisin bread.

Addison’s disease

Alopecia areata

Ankylosing spondylitis

Antiphospholipid antibody syndrome



Autoimmune hemolytic anemia

Autoimmune hepatitis

Autoimmune inner ear disease

Autoimmune lymphoproliferative syndrome

Autoimmune thrombocytopenic purpura

Behcet’s disease

Bullous pemphigoid

Cardiomyopathy (dilated, or congestive)

Celiac disease

Chronic fatigue syndrome

Chronic inflammatory demyelinating polyneuropathy

Cold agglutinin disease

CREST syndrome

Crohn’s disease

Dermatomyositis

Discoid lupus

Essential mixed cryoglobulinemia

Food protein-induced enterocolitis syndrome

Graves’ disease

Guillain-Barré syndrome

Hashimoto’s thyroiditis

Idiopathic pulmonary fibrosis

Idiopathic thrombocytopenic purpura

IgA nephropathy

Insulin-dependent diabetes (type I)

Juvenile arthritis

Ménière’s disease

Mixed connective tissue disease



Multiple sclerosis

Myasthenia gravis

Myocarditis

Pemphigus vulgaris

Pernicious anemia

Polyarteritis nodosa

Polychondritis

Polyglandular syndromes

Polymyalgia rheumatica

Polymyositis dermatomyositis

Primary agammaglobulinemia

Primary biliary cirrhosis

Psoriasis

Raynaud’s syndrome

Reiter’s syndrome

Rheumatoid arthritis

Sarcoidosis

Scleroderma

Sjögren’s syndrome

Systemic lupus erythematosus

Takayasu’s arteritis

Temporal arteritis

Ulcerative colitis

Uveitis

Vasculitis

Vitiligo

Wegener’s granulomatosis



This list shows that the misrecognition process that leads
to autoimmunity can involve the joints (rheumatoid arthritis,
lupus arthritis), pancreas (autoimmune pancreatitis), small
intestine (Crohn’s disease), cerebellum (cerebellar ataxia),
nerves of the legs and pelvis (peripheral neuropathy), thyroid
(Graves’ disease and Hashimoto’s thyroiditis), skin (psoriasis,
alopecia areata), liver (autoimmune hepatitis), and arteries
(polyarteritis nodosa)—and it doesn’t end there. There’s no
organ that has not been associated with autoimmune attack
triggered by grains. This is not to say that every case of, say,
autoimmune pancreatitis can be blamed on grains, as other
factors may trigger a similar immune response gone awry in
susceptible people. But these are all conditions triggered or
unmasked by a component of diet, specifically a component of
diet that we are urged to eat in greater quantities.

Corn and oats have been associated with a more limited
panel of autoimmune conditions. Corn, for instance, has been
associated with increased potential for type 1 diabetes.4 Rice
causes a dangerous condition in infants called food protein-
induced enterocolitis syndrome, a disordered immune
condition that results in lethargy, diarrhea, malnutrition, and
dehydration that disappears completely with rice avoidance.5

No other food or food group has such a list of diseases,
autoimmune or otherwise, associated with its consumption—
not sugar, high-fructose corn syrup, soft drinks, or poisonous
toadstools. Only grains, the largely indigestible seeds of
grasses, are associated with such a frightening list of ways to
misguide your immune system.

Type-1 Diabetes: A Disease of
Grains?

It’s pretty easy to argue that plentiful consumption of the amylopectin
A from grains is associated with increased blood sugars and thereby
increased potential for type 2 diabetes. But how about type 1



diabetes, in which delicate insulin-producing beta cells of the
pancreas are destroyed for a lifetime? There are several lines of
evidence that strongly link grain consumption and the changes that
lead to type 1 diabetes in genetically susceptible children and adults.
Some of the evidence originates with experimental animal models,
some comes from observations in humans.

• In experimental mouse and rat models, 64 percent of mice fed
wheat-containing chow develop type 1 diabetes, compared to
15 percent of mice fed wheat-free chow.6 Likewise, feeding
corn to diabetes-prone mice increases the percentage that
develops type 1 diabetes from 37 to 57 percent.7

• Children with celiac disease triggered by the gliadin proteins of
wheat, rye, and barley are 10 times more likely to develop type
1 diabetes than children without celiac disease.8

• Children with type 1 diabetes are 10 to 20 times more likely to
develop celiac disease and/or antibodies to wheat components
than children without diabetes.9

• Children with type 1 diabetes launch an abnormal (T-
lymphocyte) immune response when exposed to gliadin.10

I’ve discussed how gliadin increases intestinal damage and
permeability that can lead to increased autoimmunity, but don’t forget
that grain lectins also damage intestinal tissue, as do partially
digested gliadin-derived peptides. And don’t forget to throw in a little
pancreatic beta cell glucotoxicity (irreversible damage to beta cells
caused by the high blood sugars resulting from amylopectin A in
grains). In other words, when grains are consumed, the stage is set
for an onslaught of autoimmunity and pancreatic damage, which
appear to be closely related to intestinal diseases of gliadin proteins,
such as celiac disease.

And the situation appears to be getting worse. The National
Institutes of Health (NIH) and Centers for Disease Control and
Prevention (CDC)–sponsored SEARCH for Diabetes in Youth study
has documented that the incidence of type 1 diabetes in children has
been increasing 2.7 percent per year since 1978.11 This observation
has been demonstrated by registries in other countries, as well. What
we lack is a clinical trial in infants, half of whom start eating grains
early in life, half of whom avoid grains from birth; this would, once and
for all, clinch the direct connection between grains and type 1
diabetes. You can imagine the difficulties in conducting such a trial,
though, so don’t hold your breath waiting for such data.

In the meantime, we’ve got a smoking gun, fingerprints, motive,
and opportunity—enough to bring grain up on charges. Do we have
enough to convict? I say hang the bastard.



HYPOTHYROIDISM: AUTOIMMUNITY AT
WORK

You may have noticed that two thyroid conditions were on the
list of autoimmune conditions associated with grain
consumption. Of all the various forms of misdirected
immunity ignited by grains, thyroid dysfunction is by far the
most common.

Let’s start with describing what thyroid dysfunction looks
like. The thyroid gland, positioned like a bow tie on the front
of your neck, is the gland that regulates metabolic rate. When
it’s overactive, or hyperthyroid, your metabolism is
excessively high and you have high levels of the thyroid
hormones T4 and T3, rapid heart rate, anxiety, and weight
loss. When it’s underactive, or hypothyroid, your metabolism
is slowed, you have reduced levels of T4 and T3, and higher
levels of the pituitary hormone thyroid stimulating hormone
(TSH), a response intended to prod the thyroid to work harder
and release more T4 and T3. By far the most common
situation is hypothyroidism. Hypothyroidism is therefore a
state of slowed metabolism that causes symptoms such as low
energy; feeling inappropriately cold, especially in the hands
and feet (due to low body temperature); constipation; hair loss;
and dry skin. Failure to lose weight after grain elimination is a
common signal of hypothyroidism. While grain elimination is
indeed a powerful strategy for weight loss, it alone cannot
overcome the effects of hypothyroidism, which must be
specifically addressed.

Autoimmune destruction of the thyroid gland is called
Graves’ disease or Hashimoto’s thyroiditis. Gliadin antibodies
can occur in 50 percent or more of people with thyroid
disease, making it the most common expression of grain-
induced autoimmunity.12 Some people, especially those with
Graves’ disease, initially experience a period of
hyperthyroidism due to inflammation and destruction of
thyroid tissue, which causes excessive quantities of thyroid
hormone to be released. With or without this period of
hyperthyroidism, though, hypothyroidism develops over time,
reflecting injury to thyroid tissue and causing the symptoms of



hypothyroidism as production of T4 and T3 hormones wanes.
Hypothyroidism is underdiagnosed. In common practice, you
often have to be miserable before your doctor makes the
diagnosis of an underactive thyroid. Some physicians, for
instance, will not consider testing or treatment even if you
have depression, weight gain, high cholesterol values, and
increased cardiovascular risk attributable to this situation. I
believe this is wrong and should not be tolerated. Because
thyroid issues are so common, so neglected, and so important
to overall health and weight, they will be discussed at greater
length in Chapter 11.

CORTISOL: A DIFFERENCE OF NIGHT AND
DAY

Cortisol is the primary hormone produced by your adrenal
glands, the two little glands that sit atop your kidneys. Cortisol
plays a crucial physiologic role in many bodily processes, and
it does so in a predictable pattern called a “circadian rhythm,”
an adaptation to life on earth and its 24-hour cycle of day and
night. Once again, grains enter the picture and disrupt this
normal cycle of life.

Antibodies triggered by gliadin proteins can damage the
adrenal glands, resulting in reduced production of adrenal
hormones.13 Disruption of vasoactive intestinal peptide (or
VIP; see this page) by the lectins of wheat, rye, barley, and
rice is another means by which adrenal gland function can be
impaired. Most commonly, cortisol disruption results in
feelings of low energy in the morning, depression,
inappropriate surges in nighttime energy, insomnia, cravings
for salt, inability to lose weight, low blood pressure, and light-
headedness. One of the difficulties with identifying adrenal
dysfunction is that the adrenal glands produce more than
cortisol; they also produce hormones such as aldosterone
(responsible for sodium and potassium status and blood
pressure control); adrenaline (responsible for arousal, energy,
and metabolism); and adrenal androgens that overlap with the
effects of testosterone. One or all adrenal hormones can be
disrupted, though the dominant effect is usually determined by
disruptions of cortisol.



Disruptions at the hypothalamic and pituitary levels that
result in cortisol disruption can be caused by obesity (via the
inflammatory phenomena of visceral fat), diabetes, depression,
stress, post-traumatic stress disorder (PTSD), and other
conditions.14 New neuroendocrine research is also uncovering
potential glucocorticoid resistance, or impaired responsiveness
to cortisol, in people showing normal or high cortisol blood
levels.15 This may be related to issues with rheumatoid
arthritis, Crohn’s disease, ulcerative colitis, multiple sclerosis,
asthma, chronic fatigue, fibromyalgia, chronic pain,
depression, PTSD, and chronic stress. Note that most of the
conditions listed get their start with grain consumption.

While other endocrine glands are also capable of all
degrees of dysfunction, from subtle to severe, conventionally
minded endocrinologists deny this, arguing that the adrenal
gland is the only endocrine gland that is either entirely normal
or severely dysfunctional enough to threaten life, causing
Addison’s disease when underactive and Cushing’s disease
when overactive. They believe it’s all or nothing, with no gray
area in between. I reject conventional “wisdom” and follow
common sense: Adrenal dysfunction can occur to any degree
and may involve one or more adrenal gland hormones, or it
can occur at the hypothalamic or pituitary level. Besides, the
emerging neuroendocrine scientific and clinical literature
strongly argues that such disruptions short of life threatening
are not only possible, but are common.

You can appreciate that the issues are complex and
tangled, involving several hormones and organs. Thankfully,
the majority of issues surrounding cortisol and adrenal
dysfunction can be reduced to disrupted cortisol circadian
patterns due to (1) damage to the adrenal gland from grain
consumption, and (2) disruption of pituitary signaling to the
adrenal gland due to inflammation and chronic stress,
exaggerated by the presence of visceral fat. Later in the book
we consider ways to identify, then correct, cortisol disruptions,
which can help you feel more energetic, provide relief from
depression, restore the normal day-night cycle of energy and
sleep, and help break a weight-loss plateau.



MATTER OVER MIND
The effects of grains on the human brain and nervous system,
like those in the gastrointestinal tract, are varied and
destructive. Neurologist David Perlmutter, MD, has written a
book called Grain Brain, which is devoted to the effects of
grains on brain health (particularly dementia). It’s
recommended reading for anyone interested in an extensive
discussion of brain health impairment developing due to grain
consumption.

In the movie The Matrix, Morpheus explains to Neo that,
“The Matrix is the world that has been pulled over your eyes
to blind you from the truth,” when describing the computer-
simulated world injected into the minds of people to keep
them from knowing that machines control everything. While
the world of grains is hardly as visually arresting or
imaginative as the one in this movie, both worlds are all about
mind control. In the movie, human minds are controlled by
computers; in the world we live in, our minds have been under
the influence of the mind-active components of grains.

The effects of the gliadin and related prolamin proteins on
the human brain fall into two categories: (1) reversible effects
exerted on the mind via gliadin-derived opiates and (2)
autoimmune inflammatory effects, sometimes reversible,
sometimes irreversible, on brain and nervous system tissue.
The mind and brain effects of grains are largely due to wheat,
rye, and barley, which share the same gliadin protein. Other
nonwheat grains also have brain health implications, but they
only work through high blood sugars that lead to dementia.

It’s Not Your Imagination: Reversible Mind and
Brain Effects of Grains

Reversible mind effects begin with the gliadin proteins of
wheat, rye, and barley that undergo digestion to smaller 4- or
5-amino-acid-long peptides, which are small enough to
penetrate the brain and bind to opiate receptors.16 The effects
of these peptides, dubbed exorphins, or exogenously derived
morphinelike compounds, vary depending on individual



susceptibility. In some conditions, a reversible autoimmune
process has also been documented (positive gliadin antibody).
Because structural damage has not been associated with these
phenomena, these conditions, despite their potential severity
and destructiveness, are reversible with grain elimination.
There are several conditions that fall into this category.

APPETITE STIMULATION. Grain-derived exorphins trigger the
grain consumer to take in 400 more calories per day, every
day. This is an average value; some people consume more,
others less. At worst, it can cause calorie intake to be 1,000 or
more calories per day and higher and trigger food obsessions
or other addictive food behaviors. With grain consumption,
your appetite is specifically stimulated for carbohydrates, such
as pretzels, corn chips, and cookies, and it’s stimulated to a
lesser degree for fat. The effect tends to be addictive, with
cyclic and recurring desire for such foods driving dietary
habits and even dominating thoughts and fantasies. Rid
yourself of gliadin-derived opiates and calorie intake drops by
400 calories per day. Food obsessions and addictive food
relationships are also typically reduced or completely
eliminated.17

BINGE EATING DISORDER AND BULIMIA. People with binge
eating disorder tend to eat in large binges well beyond their
need. They are unresponsive to signals that turn off appetite
and feel ashamed at their lack of restraint. Bulimia is a similar
condition, with binges typically followed by “purging” the
excessive quantity of food by vomiting. People with these
eating disorders describe intrusive, 24-hour-a-day food
obsessions that occur even after finishing a large meal or
during the night, triggering nighttime binges. Both conditions
are socially incapacitating, ruin relationships, and are
associated with low self-esteem. Additionally, the bulimic
sufferer who puts a finger in the back of her throat to bring up
food exposes her tooth enamel to corrosive stomach acid,
rotting her teeth over time. Both conditions represent
exaggerated appetite-stimulating responses to gliadin-derived
opiates.

MIND FOG. Disrupted concentration, inability to focus,
impaired learning, impaired decision-making ability, and



sleepiness are exceptionally common after consuming wheat,
rye, and barley. Gliadin-derived opiates are the most likely
culprits behind these effects, given their known ability to
affect the mind. It’s also likely that the blood sugar
fluctuations caused by all grains contribute, especially the low
blood sugar of hypoglycemia.

ATTENTION DEFICIT HYPERACTIVITY DISORDER AND AUTISTIC
SPECTRUM DISORDER. While these disorders are unrelated, they
share a similar response to gliadin-derived opiates. Children
and adults with these conditions experience behavioral
outbursts, such as temper tantrums or emotional “storms”
without reason, and they have an impaired capacity to sustain
attention. Kids with these conditions already have an impaired
ability to learn and pay attention for more than a few seconds
or minutes; grain-derived opiates just make it worse.18 A
recent analysis demonstrated that kids with autism lack the
markers for celiac disease (such as transglutaminase antibody),
but they do have increased levels of antibodies to gliadin,
especially if gastrointestinal symptoms like diarrhea are
present.19

PARANOID SCHIZOPHRENIA. The worsening of paranoia,
auditory hallucinations (hearing voices and receiving warnings
or commands), and social disengagement were among the first
observations made when researchers started studying the
effects of wheat consumption on brain health, attributable to
the gliadin protein–derived opiates.20 This effect may be
confined to schizophrenics who express an autoimmune
response to the gliadin protein, the group most likely to
improve with wheat, rye, and barley avoidance.21

BIPOLAR ILLNESS. We know that people with bipolar illness
express higher levels of antibodies in response to the gliadin
protein, similar to the phenomenon observed in
schizophrenics.22 Gliadin-derived opiate peptides likely also
play a role in generating the distortions in judgment and reality
experienced with this condition.

DEPRESSION. If there is predisposition for depression,
grains—especially wheat, rye, barley, and corn—can magnify
or unmask that tendency.23 Depression due to the gliadin- and



prolamin protein–derived opiates can be mild, resulting in a
pervasive feeling of unhappiness and lack of interest, or it can
be incapacitating and life threatening, complete with obsessive
thoughts of suicide or self-harm. Both wheat and corn are also
responsible for reductions in brain serotonin, which regulates
mood.24

OBSESSIVE-COMPULSIVE DISORDER. A person who has
obsessive-compulsive disorder helplessly gives in to the
impulse to obsessively and compulsively perform some action
or engage in some thought—behaviors that have been
associated with wheat consumption.25 It might be compulsive
hand washing, or housecleaning, or checking and rechecking
(and rechecking and rechecking) figures in a ledger. Being
locked into such behavioral loops can be debilitating for the
sufferer, as these rituals can dominate her thoughts and
behaviors, as well as sabotage success at school and work and
disrupt the health of relationships.

A world of research still needs to be performed to explore
these mind-altering phenomena that develop in people who
follow the standard advice to consume more grains. MRI,
PET, and other brain-imaging modalities may reveal why and
how schizophrenics tend to suffer more auditory hallucinations
with grain consumption or why kids with autistic spectrum
disorder experience impaired attention span. Notably, while
some of these effects are associated with an immune response
against one or more grain proteins, many are not. But
remember: If you know that grains can worsen or cause
deterioration in mental conditions, it also means that you know
how to undo or lessen the severity of all these effects or, as
one of Keanu Reeves’s fellow rebels in the Matrix remarks,
“Buckle your seatbelt, Dorothy, ’cause Kansas is going bye-
bye.”

Brain Drain: Not-So-Reversible Brain Effects of
Grains

I discussed how gliadin proteins contribute to the mania of
bipolar illness, the paranoia and auditory hallucinations of
schizophrenia, and the impaired learning and behavioral



outbursts of children with attention deficit disorder and autistic
spectrum disorder, phenomena that are reversible or lessened
simply by removing grains from the diet. Let’s now discuss
how grains can also lead to neurological processes that are
more difficult, if not impossible, to reverse, though the reasons
for their irreversibility are not yet clear.

Intact gliadin initiates a sequence of events that leads to an
immune response against brain tissue (for more information,
see this page). Some researchers propose that this represents a
form of molecular mimicry in which the immune system
confuses a foreign protein (gliadin) with a similarly
constructed protein of the body, in this case the synapsin 1
protein of brain tissue.26 The part of the brain or nervous
system involved determines the way in which the damage
manifests. For instance, if the cerebellum is affected, the part
of the brain responsible for coordination of movement and
control over bladder and bowels, a condition called cerebellar
ataxia develops. Sufferers stumble while walking and lose
control over urine and stool, and an MRI or CT scan of the
brain reveals a shrunken, atrophied cerebellum. People
become incapacitated with this condition, typically ending up
with walkers or in wheelchairs. Eliminating all gliadin-
containing proteins from grains will slowly or incompletely
reverse cerebellar ataxia, given the slow and often incomplete
capacity of neurological tissue to heal.

A condition called peripheral neuropathy, which affects the
nerves to the legs, can also develop. Sufferers lose feeling or
develop constant leg pain, which ascends higher up the body
and worsens over time, eventually resulting in a total loss of
feeling and progressive debilitation. It can also involve the
internal nervous system of the circulatory and digestive
systems. If the vagus nerve to the stomach is affected, for
instance, it results in a condition called gastroparesis, in which
the stomach loses its capacity to propel food forward. While
this might seem like an advantage, in that a single meal yields
satiety for many hours, it is actually quite destructive because
food that sits in the stomach is subject to putrefaction (rotting),
causing distress, excessive belching, foul breath, and
distortions of bowel flora. (A parallel situation called diabetic



gastroparesis can develop in people with advanced diabetes.)
If the nerves to the heart are affected, there is a loss of control
over heart rate. This leads to a higher resting heart rate and
potential for abnormal heart rhythms, such as premature atrial
contractions, supraventricular arrhythmias, and atrial
fibrillation.

Grains, especially wheat, rye, and barley, can cause
seizures. The most common form are temporal lobe seizures
(originating in the temporal lobe of the brain) that involve
feelings of déjà vu (familiarity), jamais vu (unfamiliarity),
amnesia, inappropriate emotions, or pointless repetitive
behaviors or tics.27 Less commonly, generalized or grand mal
seizures can also occur due to grain-induced changes in the
brain.

Lastly, dementia can result from the consumption of all
grains. Wheat, rye, and barley, as usual, are the worst, as
recent research has identified antibodies to gluten proteins in
the cerebral cortex of the brains of deceased dementia
victims.28 For this reason, Mayo Clinic researchers named this
condition gluten encephalopathy: dementia from gluten-
containing grains. Dementia is much more common, however,
as a result of chronic and repeatedly high blood sugars. These
are characteristic of all grains, and are also irreversible. The
deterioration of gray matter characteristic of dementia is
visible on brain imaging as shrinkage of brain volume and loss
of the characteristic furrows (called sulci) of healthy human
brains, signaling atrophy. We know that diabetics with
chronically high blood sugar have a greater risk for dementia.
More recent studies demonstrate that blood sugars at the upper
end of “normal” are also associated with greater risk for
dementia, which is seen on brain imaging as atrophy of the
frontal cortex, hippocampus, and amygdala.29 Accordingly,
foods that raise blood sugar the most are associated with the
brain atrophy of dementia.

Whole wheat and white flour products raise blood sugar to
high levels—even higher than table sugar. Intact corn kernels
raise blood sugar to moderately high levels, while cornmeal
and cornstarch raise blood sugar to sky-high levels. Grains



such as oats, rice, millet, teff, sorghum, rye, and barley raise
blood sugar to intermediate to high levels. While they are
often described as having a low glycemic index, they would
more properly be described as having a less high glycemic
index, since blood sugars typically rise to the 130 to 200 mg/dl
range in nondiabetics (ranges incredibly regarded as “normal”
by most health-care practitioners). According to the latest
research findings, blood sugars above 100 mg/dl are sufficient
to increase the potential for dementia. Because the world is
experiencing a massive rise in blood sugars, evidenced by the
staggering numbers of people with prediabetes and diabetes,
we should anticipate an increase in the number of people with
dementia, and we should expect to see it develop earlier in life.
This is yet another awful aspect of the widely embraced notion
of “healthy whole grains.”

Grains, for Crying Out Loud
Irrational fear, anxiousness over the littlest things, anger that bubbles
over—all are provoked by the mind-active components of grains.
While we know that big, heavy brain issues, such as major
depression, bipolar illness, and schizophrenia, are influenced by
grains, we see many lesser, though still quite troublesome, emotions
and moods caused or amplified by them. These include:

• Aggression
• Anger
• Anxiety
• Inattention
• Indecisiveness
• Insomnia
• Phobias
• Poor impulse control
• Sleep disruption
• Sleepiness
• Suicidal thoughts
• Unhappiness



This means that many people have been plagued by such
emotions and thoughts for years, all the while blaming themselves for
being weak or flawed. Many resort to prescription antidepressants,
anti-anxiety drugs, sleeping pills, drugs for attention deficit disorder,
etc., most of which are only partially effective and have substantial
side effects. Many have undergone counseling, psychoanalysis, or
cognitive behavioral therapy and have endured, cried, felt defeated,
lashed out at others, or turned to alcohol and drugs to dull the
suffering. Some of the most illustrative stories of the power of grains
come from people who have struggled with suicidal thoughts for
years, fighting off the impulse to drive a car into oncoming traffic or
swallow a bottle of sleeping pills—thoughts that miraculously
disappeared within 5 days of having no grains and then abruptly and
powerfully returned with any reexposure. On again, off again; on
again, off again—incontrovertible proof of individual cause and effect.

There are several ways grains cause mood and emotional effects.
While prolamin protein–derived opiates are the culprits in most of
these situations, disruption of neuroendocrine hormones, such as
vasoactive intestinal peptide, likely plays a role, as well. In addition,
the gluten proteins of wheat, rye, and barley and the zein protein of
corn have been shown to reduce brain levels of tryptophan,30 the
amino acid that leads to serotonin. Low brain levels of serotonin are
associated with depression.

The next time you find yourself yelling at your spouse or kids,
feeling unaccountably anxious over a minor problem, struggling to
sleep normally, or experiencing some emotional response out of
proportion to the situation, question whether the emotionally
disruptive effects of grains are at work.

A BIG BELLYFUL OF GRAINS: WHY GRAINS
MAKE US FAT

Feed your dog or cat grains in their kibble, and they get fat.
Feed your cows and chickens wheat and corn, and they get fat.
Feed humans wheat, corn, rice, and other grains, and they get
fat.

This ain’t rocket science. Nonetheless, conventionally
minded nutritionists insist that whole grains cause weight loss.
Not true. What the data really show is that white flour
products cause people to gain weight, and whole grain
products cause people to gain a little less weight than white
flour does.31 Whole grains don’t make you lose weight any
more than drinking a little less vodka makes an alcoholic a
little less alcoholic.



The pathways by which grain consumption leads to weight
gain, particularly visceral fat of the abdomen, are manifold.

GLIADIN-DERIVED OPIATES STIMULATE APPETITE.
Specifically, they stimulate appetite for more grains and
sugars: chips, cookies, cupcakes, breads, bagels, pizza. They
drive hunger that is physiologically inappropriate, causing you
to eat more than your body needs, more frequently and in
larger quantities than is necessary for sustenance. In rats
administered gliadin-derived fragments, weight increased by
20 percent over 3 months.32 Block gliadin-derived opiates
with opiate blocking drugs, and calorie intake drops by 400
calories per day, whether or not you have an eating disorder.33

Although obesity in China is not as advanced as that in the
Western world, wheat-consuming Chinese are fatter than
Chinese who don’t consume wheat.34 The way this works in
rats is the way it works in humans, regardless of ethnic origin,
color, or political persuasion.

Susceptibility to this effect can vary from individual to
individual. It can range from no effect at all to wild, 24-hour-
a-day food obsessions, as experienced by some people with
bulimia. The effect is most prominent in response to the
opiates that derive from wheat, rye, and barley, though corn
seems to achieve a similar, though less intense, effect in many
people.

AMYLOPECTIN CARBOHYDRATES OF GRAINS RAISE BLOOD
SUGAR TO HIGH LEVELS. Anything made of wheat, of course,
raises blood sugar to high levels. While whole wheat bread has
a GI of 72 (and sucrose has a GI of 59 to 65), there is nothing
higher than the GI of cornstarch and rice flour: 90 to 100. High
blood sugars are also followed by low blood sugars, a response
to the release of insulin. Low blood sugars 90 to 120 minutes
after consuming grains are experienced as anxiousness, mental
cloudiness, irritability, and hunger. The blood sugar highs of
grains therefore set you up for an inevitable blood sugar low, a
2-hour cycle of satiety and hunger that sends you back out on
a quest to find more food.

High blood sugars also result in high insulin responses,
which provoke resistance to insulin, higher blood sugars,



higher insulin—around and around in a vicious cycle. This
leads to a buildup of visceral fat, the sort of fat that is
inflammatory and exudes inflammatory proteins into the
bloodstream, adding further to poor insulin response. Grains
are among the most potent dietary triggers for growth of
visceral fat. That’s why I’ve called it a “wheat belly,” but we
can also call it a “grain belly.” Visceral fat cells also express
higher levels of cortisol within each fat cell, a situation that
mimics that of people with Cushing’s disease or who are
taking the drug prednisone, both of which are associated with
extravagant weight gain.35

GRAIN LECTINS BLOCK LEPTIN. Leptin, the hormone of
satiety, which is meant to signal us to stop eating after a meal,
is blocked by the lectin of wheat, rye, barley, and rice.36

Humans, or any other animal, for that matter, should
experience satiety once physiological needs have been met.
But if grain lectins are in the vicinity, they block the signal to
stop.

Can you think of any other food that contains opiates that
drive appetite, turns off satiety signals, and causes extravagant
hyperglycemia and hypoglycemia? If you’re wondering why,
after cutting fat and eating more “healthy whole grains,” you
feel like you can’t eat enough, have to knock over the other
customers in line at the food buffet, or gain weight by doing
everything “right,” well, you now understand: Whole, white,
sprouted, organic, fresh, or stale, grains make you fat.

DIABETES AND PREDIABETES: ANATOMY OF
A BLUNDER

Grains cause diabetes. All the flours and products created from
the seeds of grasses play major roles in creating the blood
sugar disasters that define diabetes and prediabetes.

I’m sure you have heard all the painful statistics about how
Americans and the rest of the world are experiencing an
epidemic of diabetes: 26 million in the United States have
diabetes, and 35 percent of adults over 20 years old have
prediabetes. At this rate, one in three Americans are predicted
to be diabetic by 2050.37 It is an epidemic that dwarfs all other



epidemics. The International Diabetes Federation reports that
382 million people had diabetes worldwide in 2013, and that
number is expected to increase to 592 million by 2035,38

numbers that make the 1918 flu pandemic and the bubonic
plague seem like minor public health nuisances. But unlike the
flu and plague, which involved contagious infectious
organisms, the diabetes epidemic is man-made: It was not
created by rapidly evolving viruses or nasty vermin, but by
human blundering.

Public health officials lay blame on the public, of course,
claiming that we simply eat too much and move too little.
They say that the nearly 500 percent increase in the number of
diabetics in the United States, from 5.6 million in 1980 to 26
million in 2011, happened because modern Americans, and
now much of the rest of the world, are the most gluttonous and
lazy populations that ever walked the earth. We’re more
gluttonous and lazy than we were in 1980, 1990, or 2000, and
we’ve gotten worse every year since.

I don’t think so. Take a look at the graph from National
Health Survey data reported by the Centers for Disease
Control and Prevention (CDC) showing the number of
diagnosed diabetics in the United States.

Note that the number of diabetics (represented by vertical
bars) began to increase, almost imperceptibly, between 1983
and 1985. This coincides quite nicely with a number of
developments.



1. The release of the first Dietary Guidelines for Americans
in 1977. Although released in 1977, it took several years
of public education before Americans began to adopt
advice to cut fat and eat more “healthy whole grains.”

2. High-yield, semidwarf strains of wheat, genetically
altered by geneticists and agribusiness, were embraced
enthusiastically by farmers between 1980 and 1985. By
1985, all wheat products originated with these
genetically altered wheats, complete with new gliadin
proteins that stimulate appetite. These drove the desire
for more food. By the late 1980s, average calorie intake
increased by 400 calories per person per day, mostly
from snacks and sugary beverages.39

3. High-fructose corn syrup, another product of grains,
began appearing in processed foods, including many
low-fat products.

4. Supermarkets, rather than small neighborhood stores,
became the prime retailers of food, particularly products
with national brand recognition. Supermarkets stocked
shelves with processed foods made with low-cost,
commoditized ingredients: wheat flour, cornstarch,
high-fructose corn syrup, and sugar. The number of
products carried on store shelves ballooned from less
than 10,000 before 1980 to 60,000 today.

The Dietary Guidelines for Americans, delivered to us as
the USDA MyPyramid and now as MyPlate, tell us that whole
grains should comprise a substantial part of our diet, replacing
at least half of the processed grains we eat.40 Based on the
flawed notion that replacing something bad (processed white
flour products) with something less bad (whole grains) must
be good, the essence of their advice is to replace at least some
white flour products with whole grains. Of course, not factored
into this equation are the high glycemic indexes of both white
and whole grain products, the changes introduced by
agribusiness, and the many people who suffer brain,
psychological, and health effects from grain consumption.

Recall that most of the components of the seeds of grasses
are poorly digestible or indigestible—except for amylopectin



A. Amylopectin A’s unique branching structure makes it
highly digestible by the enzyme amylase, found in saliva and
your stomach, and yields sharp increases in blood glucose. The
amylopectin A of grains is so efficiently digested that, gram
for gram, it raises blood sugar higher than table sugar does.
This is why two slices of whole wheat bread raise blood sugar
higher than 6 teaspoons of table sugar. Other starchy foods,
such as tubers (beans, yams, cassava) and legumes, have
amylopectins B and C, which are less efficiently digested.
Accordingly, grains, refined or whole, are either high GI foods
or less-high GI foods. The GI of nearly all grain-based foods
ranges from 40 to 100, values that are more than sufficient to
raise blood sugar to high levels.41 (The only exceptions are
barley-based breads, which can have a GI as low as 27.)

To be sure, the diabetes and prediabetes epidemics are
attributable to more than increasing reliance on the seeds of
grasses. The proliferation of sugar, high-fructose corn syrup,
sweetened soft drinks, and soft drinks sweetened with
aspartame (which, like grain lectins, shuts off leptin),42 as well
as increased exposure to endocrine disruptive industrial
chemicals all have played roles. But what other food enjoys
the hearty endorsement of all government agencies and
dietitians? While agencies such as the USDA and FDA may
not condemn products like sugary soft drinks or canned foods
containing BPA, they certainly don’t tell us to drink or eat as
much of these as we can—but they sure do tell us to eat plenty
of “healthy whole grains.”

The GI potential of grains raises blood sugar, and by a
process called glucotoxicity, high blood sugars damage the
delicate and vulnerable pancreatic beta cells that produce
insulin. While type 1 diabetes develops because of an immune
reaction that destroys pancreatic beta cells, type 2 (noninsulin
dependent) diabetes can be hastened by glucotoxicity. This is
why, by the time someone is diagnosed with diabetes, 75
percent or fewer functioning pancreatic beta cells remain, 25
percent or more having succumbed to glucotoxicity.43 And the
effects go even deeper: High blood sugars also result in greater
triglyceride production in the liver, the process of de novo
lipogenesis, or the creation of fats (triglycerides) from sugars.



The high levels of blood triglycerides that are typical in grain-
consuming people—often 200, 300, 500 or more mg/dl,
compared to an ideal level of 60 mg/dl or less seen in
primitive cultures and grain-free people—are sufficient to
exert a toxic effect on pancreatic beta cells, a process called
lipotoxicity.44

A diet rich in “healthy whole grains” is the perfect formula
for creating diabetes. The diabetes epidemic in the United
States and world is to be expected; it’s developing precisely as
you would predict after encouraging Homo sapiens to
consume as much of the seeds of grasses as possible.

When I was in 2nd grade, I started
gaining weight.
It wasn’t very long before I was the fattest girl in my class. As I got
older, I gained more weight. I soon began to hide my eating. I would
gulp down big spoonfuls of food out of the pan after I had already
eaten the food on my plate. It was a vicious cycle of shame and guilt.

As I reached adulthood, I tried to lose weight. Low-fat, Nutrisystem,
a weight-loss clinic: Nothing worked for me because I was starving all
the time. I was addicted to wheat- and sugar-based products.
Nothing gave me joy like biting into banana nut bread or a doughnut.
But then the guilt of not being able to stick with the diet set in. That
only made me want to eat more.

Fast-forward to December of 2010. I was 38 years old and I
weighed 320 pounds. I had been diabetic since at least 2006. I had
the early symptoms of neuropathy. I had hypothyroidism (later
diagnosed as Hashimoto’s thyroiditis). I had high blood pressure. My
face was beet red. People would actually ask me if I had a sunburn. I
knew that, if I didn’t do something to fix me, I would be dead before I
turned 40. Every time I felt a shooting pain in my head or neck, I
thought to myself, “Am I getting ready to stroke out? Is this it?” I knew
it was coming.

Part of being in denial, especially with diabetes, is that you don’t
realize what you are doing to your body until you actually feel sick.
My diabetes educator told me that I needed 240 grams of carbs a
day and to make sure I was eating healthy whole wheat.



I went back to the one thing that I knew had worked for me in the
past: low-carb. I was afraid to do it because I had been told it was
dangerous, that we needed things like wheat in our diets. It had been
so ingrained in me, but I was more afraid of dying.

I removed all grains and sugar from my diet. Within a few days, I
was seeing improvements in my blood sugar. The weight was
starting to come off. I was feeling really good. But in the back of my
mind, I questioned whether this was actually a healthy way of losing
weight.

This is where things really clicked in my mind. I set up some
accounts with some low-carb support groups. I watched Fat Head,
read Gary Taubes, and then started reading the Wheat Belly blog. I
was actually livid. Everything that I had been taught about nutrition
was just flat-out wrong! I spent hours a day reading about nutrition,
what cholesterol does and what the numbers really mean, and why
we actually do not need grain foods in our diets.

There are other things that have cleared up since I’ve eliminated
wheat. I’ve had irritable bowel syndrome since I was about 5. Gone!
I’ve suffered with acne—gone! Terrible menstrual cycles—I’ve had
regular periods since the first month I was off of wheat. I’ve always
had a really addictive type of personality. My addictions are gone! I’ve
been able to pass this information on to my children. They are all
teenagers now: 14, 16, and almost 18. My hope for them is that they
won’t have to struggle like I have.

Tami, Youngsville, North Carolina

GRAINS: A SEX CRIME
Nothing is out-of-bounds when it comes to the health
perturbations inflicted upon humans by grains—not even sex.



Sex hormones make women, women and men, men. Grains
enter the picture and distinctions begin to blur. It starts with
the accumulation of visceral fat, which leads to bizarre shifts
in sex hormones.

Visceral fat is peculiar stuff. The recent discovery that the
cells of visceral fat express higher levels of cortisol explains
why people with accumulated visceral fat look like people
who have Cushing’s disease (caused by an adrenal gland
tumor) or who have taken high doses of the steroid drug
prednisone. The difference is that people with Cushing’s have
high blood levels of cortisol provoking these effects, while
people with visceral fat have high levels of cortisol within
their fat cells.45 The excess cortisol of visceral fat can result in
testosterone-like effects in women, such as thicker mustache
hair, even though cortisol is not a sex hormone. But that’s just
the start.

Visceral fat in men expresses greater aromatase enzyme
activity, which converts testosterone to estradiol, an estrogen.
This results in lower testosterone levels and higher estrogen
levels,46 which lead to loss of muscle mass, feminization of
body contours, loss of libido, and reduced capacity for
achieving erections. Prolactin, a hormone charged with many
duties (including breast enlargement; think “pro” plus
“lactation”), also increases, worsened by grain exorphins.47

The combined effects of high estrogen and high prolactin
cause breast tissue to grow, causing embarrassing “man
breasts.”48 If celiac disease is present, men can experience
severely reduced testosterone levels (hypogonadism), failure
to develop male characteristics (if the condition is experienced
during puberty), and reduced fertility, while others experience
increased testosterone but a peculiar unresponsiveness to the
hormone.49

In women, increases in weight bring even larger increases
in the activity of aromatase, which results in dramatically
increased blood and tissue levels of estrogens.50 The higher
levels of estrogens in women increase their risk for breast and
endometrial cancer by several times.51 Unlike men, women
develop high testosterone evidenced by thicker mustaches,



acne, and darkening of skinfolds (acanthosis nigricans). Just as
in men, women develop higher levels of prolactin that result in
more fat deposition in fat cells, stimulate food intake, and
make the breasts grow larger.52 While some may view larger
breasts as a desirable trait, this unnatural form of breast
enlargement is associated with an increased breast cancer
risk.53 Women with higher blood sugar levels, greater body
weight, and the larger waist size associated with visceral fat
also experience sexual dysfunction, such as decreased libido
and increased difficulty with sexual performance.54

Unnatural things happen when you eat something
unnatural, and that can have an impact on fertility and
pregnancy. You’ve heard of fertility rites; I call the effect
exerted by grains “fertility wrongs.” If you thought
adolescence was the height of hormonal turmoil, you haven’t
come to appreciate the effects of grains on fertility. At least
puberty, as tumultuous as it can be, is a normal and necessary
process we go through to get to reproductive maturity. There’s
nothing normal or necessary about the havoc wreaked by grain
consumption, and people are often surprised to hear just how
much it can muck up hormonal status, fertility, and pregnancy.

As in many other aspects of grain consumption, celiac
disease serves as a model. (This does not mean that only
people with celiac disease develop these effects; it means that
celiac disease represents one end of a spectrum.) Women with
celiac disease experience fivefold more amenorrhea (absence
of menstrual cycles) and a higher frequency of miscarriages
(often recurrent), infertility, and premature menopause. In
pregnant women with celiac disease who are not yet on a
corrective diet, there is a high risk for abnormalities of the
newborn, especially in utero growth retardation, low birth
weight, and premature delivery. But grains can also disrupt
pregnancy and fertility in women without celiac disease,
usually via an autoimmune response expressed as abnormal
antibodies, especially the gliadin antibody.55 This can result in
infertility and repeated miscarriages. Women who experience
repeated pregnancy losses can also test positive for antibodies
against phospholipids (a condition called antiphospholipid
antibody syndrome) and nuclear antigens (antinuclear



antibodies), which are expressions of autoimmune diseases
such as lupus. We know that the initiating event in many of
these instances is grain consumption. Overweight or obese
women with the increased visceral fat of habitual grain
consumption are threefold as likely as normal weight women
to have disrupted menstrual cycles and infertility, and higher
risk for miscarriage.56 Infertility begins to express itself in
women with body mass indexes (BMIs) as low as 23.9, with
rates of infertility increasing as BMI increases. For a 5-foot, 5-
inch woman, the risk would begin at a body weight of 144
pounds or greater.57 Even children are not spared from visceral
fat’s effects: Newborns of overweight and obese women are
also prone to experience abnormalities such as high birth
weight, which leads to a lifetime risk of diabetes and obesity.
The entire situation occurs to an exaggerated degree in women
with polycystic ovarian syndrome (PCOS), who are more
likely to be overweight or obese and have disrupted menstrual
cycles, higher levels of testosterone, and reduced fertility.58

Due to visceral fat, women with PCOS also experience
increased levels of testosterone that are often sufficient for a
woman to develop masculinizing features, such as facial
hair.59

So, yes: Your morning ritual of cornflakes or a raisin bran
muffin keeps company with other sex crimes, sordid,
unsavory, and shameful, but gleefully endorsed by those in the
business of handing out conventional dietary advice.

HEART-HEALTHY CIGARETTES, SOFT
DRINKS, AND GRAINS

The notion of “heart-healthy grains” makes about as much
sense as “heart-healthy cigarettes” or “heart-healthy soft
drinks.” Stay with me now, as the pathway that leads to
increased heart disease risk after consumption of grains is a bit
complicated. But once you understand, you will see that
“healthy whole grains” should really be called “heart disease–
causing grains.” Grains are not the heart-healthy heroes they
are commonly painted to be. (The fallacies of high cholesterol



and its relationship to these grains are also discussed in more
detail in Chapter 10.)

The heart disease story behind grains begins with the same
amylopectin A that not only sends blood sugar through the
roof, but is also converted to triglycerides by the liver process
of de novo lipogenesis, as discussed above. Some triglycerides
are released into the bloodstream, seen as increased very low-
density lipoprotein (called VLDL, these are fat-carrying
proteins) particles and evident on a cholesterol panel as
increased triglyceride levels, while others are retained in the
liver, leading over time to nonalcoholic liver disease or fatty
liver. Typically, grain consumers have triglyceride levels
above the ideal range (60 mg/dl or less) and not uncommonly
associated with mild increases in liver enzyme values, AST
and ALT, often seen on screening blood tests, reflecting fat
accumulation within the liver. Higher triglyceride values also
lead to degradation of “good” HDL particles, resulting in
lower values for HDL cholesterol on a cholesterol panel.

Excessive quantities of triglyceride-containing VLDL
particles that result from plentiful amylopectin A intake from
grains are released into the bloodstream and interact with LDL
particles, reducing their size—an abnormal situation that is not
supposed to occur.60 Small LDL particles are poorly
recognized by the liver and therefore stick around for several
days, compared to the 24 hours or less of large LDL particles.
These small particles are enthusiastically taken up by
inflammatory cells that line arteries and are also more prone to
glycation (eight times more than large LDL particles) and
oxidation. Glycated, oxidized, persistent, and adherent, small
LDL particles cause atherosclerotic plaque to grow, increasing
heart attack risk and the need for procedures like heart
catheterization, angioplasty, and stents.61

The wheat germ agglutinin (WGA) protein found in grains
also plays a role in cultivating atherosclerosis. Because this
highly inflammatory protein can gain access to the
bloodstream, WGA activates a growth factor called
endothelial growth factor-1, or EGF-1. This growth factor
stimulates growth of the cells lining artery walls; stimulates



growth of smooth muscle cells of arteries, a fundamental
process underlying atherosclerosis; and activates cell adhesion
and platelets, which lead to blood clot formation.62

The typical profile of someone at greater risk for heart
disease from grain consumption therefore includes lower HDL
cholesterol values, typically ranging from 30 to 50 mg/dl;
triglycerides of 100 mg/dl or higher; and greater quantities of
small LDL particles. Susceptibility to glycation can be
indirectly gauged by the common HbA1c value used to assess
longterm blood sugar fluctuations, as this value reflects the
rate of glycation of hemoglobin that parallels the glycation of
small LDL particles.

The epidemiologic studies that have attempted to support
the argument that whole grains prevent heart disease do no
such thing. These studies demonstrate that, as whole grains
replace white flour products, there is indeed reduced risk for
heart disease, as well as less diabetes, less weight gain, and
less colon cancer—no argument. But remember: Less bad is
not necessarily good. When we remove grains entirely,
however, impressive changes can be observed in the markers
that signify heart disease risk: A dramatic reduction in
triglycerides and VLDL, increases in HDL, and a plummeting
number of small LDL particles are accompanied by reductions
in blood pressure and inflammation, loss of inflammatory
visceral fat, and reduced glycation. Unfortunately, the flagrant
distortions introduced by generous grain consumption do
nothing to temper the enthusiasm with which agencies like the
American Heart Association and the USDA aggressively push
advice to consume whole grains for heart health.

Beyond atherosclerosis and heart attack risk, the prolamin
proteins of wheat, rye, and barley have also been shown to
impair heart muscle function. Very few factors are capable of
seriously impairing heart muscle strength; among such causes
are viral infections, extreme alcohol intake, heart attacks with
heart muscle damage … and grains. In its most extreme
expression, grain’s destructive effects on heart muscle can be
expressed as myocarditis (heart muscle inflammation) that can
result in dilated cardiomyopathy, a condition in which the
heart muscle is severely impaired, which can cause congestive



heart failure and death. One recent analysis of patients with
myocarditis showed that 7 percent had abnormal antibodies
against wheat.63 Once it’s damaged by, say, a heart attack, the
heart muscle is not very good at recovering—unless that
damage is caused by grain consumption, in which case it can
fully recover.64

WHEEZY, ITCHY, SCRATCHY: ASTHMA AND
ALLERGIES

Having been an asthma and allergy sufferer for many years, I
know all too well the feeling of “air hunger,” the breathless
desperation of struggling just to walk several feet, as well as
the annoyance of an itching, nonstop runny nose and itchy
eyes. Since going grain-free, I am free of it all, and I have
witnessed similar recoveries in countless people.

Asthma and allergies are largely reactions to various
proteins in our environment, foods, cosmetics, toiletries, and
other substances we come into contact with. Allergies are
common and are increasing worldwide; food allergies, atopic
dermatitis and eczema, allergic rhinitis (sinus drainage and
congestion), and asthma now affect 6 million American
children alone.65 Since 1985, the frequency of asthma, allergic
rhinitis, and eczema has doubled or tripled.66 How much of
this explosion in allergic phenomena can be blamed on grains,
and how much can be blamed on agribusiness, which busily
fusses with the genetics of grain proteins? Right now, we don’t
have adequate data to assign blame—just plenty of suspicious
associations.

We know that people who come into frequent contact with
grains through their work develop allergic and immune
reactions with uncommon frequency. Bakers, confectioners,
pastry factory workers, people in the milling industry, grain
farmers, and cereal handlers in food preparation inhale grain
dust and thereby have a high incidence of a form of asthma
known as baker’s asthma. This condition is caused by the
omega gliadins and other proteins in wheat, rye, and barley.67

Also, 50 percent of grain elevator workers experience allergic
phenomena of the skin, sinuses, eyes, and throat when exposed



to grains, including oats and barley.68 If you work with grains,
there is a high likelihood that you will develop an abnormal
allergic or immune response to one or more of their proteins.

While it is clear that exposure to the allergens in grains
causes many, if not most, people to develop some form of
allergic response to them, it is not clear just what proportion of
nongrain allergies are brought on by grains. Based on my
experience, I believe it to be a substantial proportion.

Allergic responses to grains can occur in infants and
children but can be very difficult to recognize, as they can
manifest as vomiting, diarrhea or other changes in bowel
movements, colic, change in mood, or failure to thrive (slowed
or poor weight gain and growth), none of which point
specifically to grains.69 Diagnostic testing can confidently
identify one grain or another as an allergic trigger, as skin
testing with the various grains can be performed.

We know that agribusiness has been tweaking the genetics,
and thereby changing the protein products, of grains through
genetic modification, chemical mutagenesis, and various
hybridization methods. What we don’t know is whether such
changes can be blamed for the widespread surge in allergies
and asthma that coincides perfectly with such efforts. But this
apple is starting to smell awfully rotten. We discuss the
prospects of relief from asthma and allergies further in Chapter
6.

GRAINS GET UNDER YOUR SKIN
Grains are perfect disrupters of skin health. Their prolamins
trigger autoimmune skin reactions and turn antibodies against
skin enzymes, their lectins fan the fires of inflammation, their
proteins provoke allergies, and their amylopectins send blood
sugar and insulin sky-high and provoke the skin-disrupting
hormone insulin-like growth factor-1 (IGF).70 The whole grain
package adds up to an impressive collection of skin conditions
that can take a variety of forms, from simple red, itchy rashes
to scaly, oily raised patches to large vesicles to gangrene.
Because hair and nails are part of the skin, they, too, can be



involved. Among the most common skin conditions
attributable to grains are:

ACNE. Acne is a nearly universal problem in modern
teenagers—and adults. In contrast, it is virtually unknown in
primitive societies. Kitavan Islanders from Papua New Guinea
and Aché hunter-gatherers from Paraguay experienced no acne
when observed over a period of 3 years.71 It’s believed that
acne is provoked by foods that trigger insulin and the hormone
IGF.72 All grains raise blood sugar, and thereby insulin and
IGF, to high levels, so they all share the capacity to create
facial havoc. Sugary foods, such as soft drinks and candy, also
trigger insulin and IGF and can therefore share the blame, as
can the whey protein of dairy products that is unique among
dairy components in its capacity to trigger insulin and IGF.73

Repetitive high blood sugars lead to repetitive high insulin and
IGF, which causes progressive resistance to insulin, leading to
higher levels of insulin and IGF. Round and round, it’s the
perfect setup for acne.

Just as the bowel flora of someone with, say, irritable
bowel syndrome is different, so the skin bacteria of acne
sufferers are also different. In acne sufferers,
Propionibacterium acnes and other species thrive, suggesting
that something changed the microbial habitat of their skin and
allowed emergence of species that trigger acne.

SEBORRHEA. This common red rash typically occurs along
the sides of the nose and on the eyebrows, chest, back, and
scalp (where it is called dandruff), and it is caused by the
Malassezia fungus.74 Interestingly, the same fungus populates
the skin of most humans, even if they don’t have seborrhea.
The relationship between grains and seborrhea is exceptionally
consistent and predictable. Seborrhea is common in grain
consumers; it is uncommon for seborrhea to fail to improve or
completely disappear with wheat elimination. In fact, I will go
so far as to say that seborrhea, especially along both sides of
the nose, is the signature skin rash of grain consumption,
especially wheat, rye, and barley. Typically, seborrheic rashes
improve or disappear within a few days of grain elimination.



PSORIASIS. Psoriasis is an annoying and sometimes
disfiguring rash that most commonly occurs on the elbows,
knees, scalp, and back. Psoriasis typically takes the form of
raised red plaques with a white sheen and covers a large area,
though a number of other forms can occur. Conventional
treatment usually involves steroid creams; the use of drugs
typically reserved for cancer, such as methotrexate;
immunosuppressive agents, such as cyclosporine; and nasty
(and costly) intravenous agents such as etanercept and
infliximab. Treatment can go on for years, even decades, and
is plagued by incomplete responses. Psoriasis can be yet
another form of immune reaction to fragments of gliadin and
other grain prolamin proteins, with lesser responses provoked
by the amylase inhibitor proteins.75 While psoriasis has also
been associated with celiac disease, it can occur without celiac
disease and can be associated with an increased likelihood of a
positive (IgA) antibody to gliadin.76 Wheat germ agglutinin
(WGA) blocks vasoactive intestinal peptide (VIP), permitting
the skin inflammation of psoriasis to emerge.77 A diet absent
wheat, rye, and barley has been shown to be effective in
improving psoriasis, particularly in people with higher levels
of the IgA antibody to gliadin.78 The Wheat Belly experience
has provided relief to countless psoriasis sufferers, the
majority of whom enjoy improvement or complete relief from
their rashes, though it sometimes takes months to achieve
(compared to the much more rapid response in cases of
seborrhea).

ECZEMA. The term eczema is applied to a wide range of
rashes that are typically red, itchy, and raised and can occur
anywhere on the body. Eczematous rashes are common; one
third of the world’s population have experienced or will
experience an episode at some time in their lives. It is an
especially common problem in children, with 30 percent of
preschool children and 15 to 20 percent of school kids having
eczematous rashes.79 Eczematous rashes have doubled or
tripled between 1995 and 2008.80 Because eczematous rashes
are, to some degree, driven by allergic processes, other allergic
phenomena typically accompany eczema, such as asthma,
allergic rhinitis and sinus congestion, acid reflux, eosinophilic



esophagitis (esophageal inflammation), infantile colic, and
allergic enterocolitis (small intestinal and colon inflammation).

People with celiac disease are three times more prone to
eczema than people without celiac disease, while relatives of
people with celiac disease (who don’t have celiac disease
themselves) are twice as prone.81 Because eczema is common
outside of celiac disease, there is no shortage of wild theories
that blame this chronic, annoying, and sometimes disfiguring
condition on everything from dust mites to neurosis to
excessive cleanliness. As with any condition that is common
and “unexplained,” we should always ask whether
consumption of the seeds of grasses might be at fault. Eczema
has indeed been associated with various foods, including
peanuts, dairy, soy, fish, and eggs, as well as grains. Wheat,
rye, and barley contain a smorgasbord of proteins that have
been associated with eczema, asthma, and other forms of
allergies.82 It remains unclear just what proportion of people
with eczema can blame grains. Judging by the number of
people who report relief from eczematous rashes within 5 to 7
days of giving up wheat and/or all grains, the effect wheat has
upon this condition is substantial.

RECURRENT APHTHOUS STOMATITIS. This mouthful of a
disease, known more commonly as mouth ulcers or canker
sores, can range from a minor annoyance to a debilitating
condition that’s sometimes so painful that it interferes with
eating and speaking. This condition is really a mixture of
responses triggered by different causes, and there is an
increased incidence in people with celiac disease. However,
the gliadin and related proteins of grains are among the causes,
and a surprising proportion of non-celiac sufferers experience
relief from adopting a wheat-, rye-, and barley-free diet.83

The number of skin conditions caused by grain
consumption are simply too numerous to list and detail here,
literally numbering in the hundreds and taking on such myriad
shapes and forms as bullous pemphigoid, IgA linear
dermatosis, prurigo nodularis, atopic dermatitis, palmoplantar
pustulosis, generalized acquired cutis laxa, and hundreds
more. This is not to say that all skin conditions are caused by



grains, but an astounding proportion of them are. And what
other potential cause is so easy to correct, no nasty oral or
intravenous drugs required, while providing an impressive list
of other health gains?

LOOK THAT UP IN YOUR FUNK AND
WAGNALLS

You’re not going to find it in any nutrition text, nor in any
medical textbook. You won’t hear it from the majority of
dietitians, physicians, nor mainstream weight-loss programs.
But as a society, we’ve been duped, big-time. We’ve been
persuaded that the foods of desperation, foods that allow large-
scale commoditization of the world’s diet, foods that impair
health in both their worst and their best forms, were meant to
serve as the centerpiece of diet. When we strip away the hype,
the glamour, the thinly veiled “scientific” arguments, we find
the profiteering, market positioning, blundering (at best), and
lies (at worst) that have come to dominate nutritional thinking.

It is important to recognize all the health effects of grain
consumption because we are really describing the chronic
health problems of modern society. Now let’s discuss what
happens to members of the species Homo sapiens who return
to our glorious grain-free roots.



PART II

LIVING
GRAINLESSLY

Restoring the Natural State of
Human Life



CHAPTER 6

GRAINLESS LIFE:
BEGINNINGS

All great change in America begins at the dinner table.
—Ronald Reagan

IF YOU HAVEN’T already done so, brace yourself for some
changes—big changes. Hitch up your pants, smooth your skirt,
tell the kids to keep quiet, buy the in-laws a round-trip ticket to
Sarasota, and strap yourself firmly into your chair, because
you are about to embark on a whirlwind process that will take
your mind and body through changes that will transform your
life.

If you are new to the Wheat Belly message, you will learn
that grain elimination ranks right up there with other life-
changing events, such as birth, puberty, marriage, and
parenthood. This is not just improvement in nutrition or a new
spin on low-carb dieting meant to help you fit into the skinny
jeans stored in your closet since 1997. Nor is it the equivalent
of crossing sugary soft drinks off your grocery list to shed the
sugar weight. Nope—nothing of the kind. It is no exaggeration
to say that for many, if not most, people, eliminating grains
changes their lives.

If you are a seasoned wheat-free enthusiast familiar with
the arguments made in Wheat Belly, you’ll find that in this
chapter I expand the discussion, casting a wider net and
explaining why eliminating grains beyond wheat yields even
greater effects and why understanding the full head-to-toe
impact of prior grain consumption is necessary. I will discuss
all the wonderful and empowering strategies that I did not talk
about in Wheat Belly—strategies that will give you the best
chance of regaining something as close to total, ideal health as



possible. The benefits begin when you push away your last
muffin or bag of pretzels, but they extend further than you can
imagine. Yes, grain elimination is the first crucial step, but
there are other steps to climb to regain control over as many
aspects of your health as humanly possible. This is about
diverting your life down a new course that changes the way
you think, how you feel, the way you look, how easily and
painlessly you move, the drugs you take or don’t take, the
health conditions you develop or don’t develop, the way you
age, the way you die, and when it happens. This nutritional
path allows you to revert to the lifestyle that your body was
intended to follow, unmasking the adaptations of the last 2.5
million years. Yes, as a modern expression of Homo sapiens,
you may harbor an adaptation or two that are part of the
10,000-year effort to accommodate grain consumption, but
even so your body will breathe, digest, move, and think more
easily minus the disruptive effects of grains.

The consequences of removing grains from your life are so
profound because grains never belonged there in the first
place. Put aside the trickery of taste and accept the truth:
Humans and grains are incompatible. It’s okay to grow a lawn
with them, feed them to your goats, use them to thatch a roof,
or collect them for compost, but it’s not okay to eat them. The
seeds of grasses provide sustenance when nothing better is
available, but when consumed chronically, they disrupt health
at so many levels that it should come as no surprise that health
and lives become unrecognizably better when they are
removed. When you stop consuming grains, your body will
need to readjust. Liberated from the poisonous and destructive
effects of grains, however, you will rediscover what health
truly looks and feels like.

What happens to the body when we remove the seeds of
grasses? It starts with a common withdrawal process. Stop
eating tomatoes and there is no withdrawal process. Stop
eating olives, pork rinds, or eggplant, and there is no nausea,
malaise, or headache. Cease the sugary snacks and soft drinks
and you might miss them, but there is no withdrawal, no mind
and few body readjustments to make. Stop wheat and related



grains and all metabolic hell can break loose, including very
distinct withdrawal symptoms.

OXYCONTIN, METHADONE, AND BREAKFAST
CEREAL

It’s important to understand and recognize right from the very
start that once you stop consuming the seeds of grasses and
their unique components, you may experience a withdrawal
process. Someone addicted to heroin, morphine, or Oxycontin
will, when their supply of the drug dries up, experience
anxiety, nausea, sweating, dysphoria (dark moods), muscle
aches, abdominal cramps, vomiting, diarrhea, and headache. It
is a predictable and unpleasant process. A similar process
occurs after you’ve bid farewell to your last bit of wheat, rye,
barley, and corn, but it is a process that must be endured for
you to reclaim health. Like a gangrenous limb, healing can
proceed only once it has been removed.

Grain withdrawal has been given a variety of names over
the years: detoxification, Atkin’s flu, Paleo flu, and low-carb
flu, to name a few. Because this only happens with various
forms of carbohydrate restriction (there is no corresponding
“low-fat flu” or “low-calorie flu”), it has often been attributed
to deprivation of sugars from carbohydrates and a temporary
inability of the body to convert energy from fat stores. This is
indeed partly true and can account for up to several weeks of
low energy. This phase of withdrawal is due to the absence of
readily digested carbohydrates, the amylopectins of grains,
which causes your body to obtain energy from fat stores. This
process is called mitochondrial fatty acid beta oxidation,
which refers to the cellular reaction required to convert fat
stores to energy. The cellular apparatus for “burning” fat
operated at a low level while a constant flow of grain
amylopectins was present, but it now has a high demand
placed on it, and it will take 4 to 6 weeks to reach peak
capacity. Once this occurs, you’ll feel a surge in energy and an
ability to engage in vigorous activity, as well as weight loss
from fat stores.1 Your aerobic capacity at this point will exceed
what it was prior to this shift in energy source—an important
performance issue for athletes, in particular.



But how do we explain the depression, emotional
outbursts, and dark thoughts that ensue within hours to days of
your last bagel? How do we account for the nausea, intensive
grain cravings, dehydration, and light-headedness that plague
you for days after your last sandwich? What about the muscle
cramps, bloating, constipation, headache, and intensification
of joint pain—effects not attributable to hypoglycemia or poor
mobilization of energy? And why, once withdrawal is over,
does an entire constellation of symptoms recur with
reexposure to wheat, barley, rye, or corn? Whether intentional
or inadvertent, ingesting grain after getting through
withdrawal will bring on diarrhea, bloating, joint pain, mind
fog, ravenous appetite, headaches, depression, and suicidal
thoughts—none of which can be blamed on sugar or an
inadequate flow of fatty acids.

When the consumption of wheat and its closely related
prolamin protein sources (rye, barley, and corn) ceases, there
is a withdrawal process from gliadin-, secalin-, hordein-, and
zein-derived opiate-like peptides that almost seems to punish
you for removing them, making your life miserable for a time.
Typically, people experience incapacitating fatigue, nausea,
headache, and depression that lasts for 5 days, though it can
last as little as a day or as long as several weeks. Not everyone
experiences withdrawal, though the 40 percent of people who
do describe a miserable experience that disrupts lives, annoys
family and friends, impairs performance at school and work,
and causes them to miss karaoke night at the pub. They report
that it’s not too different from having a case of self-induced
influenza. But everyone survives.

It is important that you recognize grain withdrawal for
what it is. Some people will say, “I feel awful. It must mean
that I need grains.” Don’t fall into that trap: It is a withdrawal
syndrome, a process necessary to undo the effects of addiction.
Those awful feelings you have rumbling in your bowels, and
those dark thoughts and emotions? Yup: That’s how your brain
and body say goodbye to the effects of the seeds of grasses.
Ignore the advice to “listen to your body,” if it’s interpreted to
mean that grains are somehow necessary for your body to



function. This is nonsense. There is nothing beneficial in
grains that cannot be readily obtained from other foods.

Because it is a form of opiate withdrawal, the grain
withdrawal process cannot be avoided. Similarly, an alcoholic
who wishes to rid her life of alcohol can only do so by
stopping the flow of bourbon and beer and suffering the
withdrawal consequences—there’s no way around it. Alcohol
withdrawal phenomena, such as hallucinations, disorientation,
and seizures, can be partially blunted with high doses of
benzodiazepine drugs (e.g., lorazepam) and other prescription
agents. Likewise, people who want to quit cigarettes must stop
smoking, and their cravings can also be blunted with drugs,
but the irritability, nausea, and other withdrawal phenomena
cannot be avoided and must be endured to rid their bodies of
the effects. The body adjusts to the constant flow of chemicals,
whether from alcohol, cigarettes, or grain; remove these
chemicals and the body’s physiology needs to readjust.

“The first day was the most difficult, recognizing the
full-blown addiction. Each day was easier; by day 3: no

desire.

“I had low-grade flulike symptoms (headache, nausea)
for about a week, diminishing a little each day. The
desire for wheat diminished as the ability to resist

increased.”
—TERESA, ANNAPOLIS, MD

Just as an alcoholic can stop the tremors, paranoia, and
hallucinations of alcohol withdrawal with a calming shot of
whiskey or a wannabe nonsmoker can quell the out-of-control
anxiety and nausea of withdrawal with a few puffs on a
cigarette, so you can turn off the process of grain withdrawal
by consuming any wheat, rye, barley, or corn product. But
you’ll also halt your return to health, and you’ll have to start
the process all over again, suffering all of the same symptoms.
The entire process of withdrawal, thankfully, can be partially
softened by a number of strategies that we discuss next.



GRAIN WITHDRAWAL: SMOOTH THE
TRANSITION

You are facing the prospect of withdrawal, a tumultuous
physical and emotional storm. This can be terrifying,
especially now that you know that it can involve fatigue,
nausea, anxiety, headache, light-headedness, leg cramps, and
depression, as well as powerful cravings for the foods you are
avoiding. Many people have had a small taste of this syndrome
after brief lapses in grain intake, though they probably didn’t
recognize it as grain withdrawal, often dismissing the anxiety
and headache, for instance, as the effects of hunger, impending
flu, or marital annoyances. But with the complete removal of
grains from your diet, those feelings are going to persist.

Is there an emotional electroshock therapy that might zap
you out of this experience, an antidote to this opiate, a laxative
that purges the poison, anything you can do to smooth the
grain withdrawal syndrome?

Yes, there is. Nothing completely ablates the experience,
but you can soften the blow. Here are a few strategies.

CHOOSE A NONSTRESSFUL PERIOD TO EXPERIENCE
WITHDRAWAL. If you have the luxury of managing your time,
choose a period when you don’t anticipate high stress. Don’t
choose, for instance, the week an annoying mother-in-law is
planning to visit, the start of a new and challenging project at
work, or the week before your dissertation is due. Ideally,
choose a long weekend or vacation. And pamper yourself a
bit: Watch movies, laugh, enjoy a glass of wine, lie in the sun,
get a massage. Like a bad hangover, this will pass.

DON’T EXERCISE. Don’t torture yourself by exercising—and
don’t feel guilty for not exercising during this process. At
most, do something at a leisurely pace: Go for a walk in the
woods or neighborhood, or take a casual bike ride. But it
would be counterproductive to force yourself to jog, bike hard,
or strength train, as the effort will make you feel worse.

HYDRATE. The precipitous drop in insulin caused by
removing grains also reverses the sodium retention of wheat
and grain consumption,2 causing fluid loss (diuresis) and a



reduction in inflammation. If you don’t compensate by
hydrating more than usual over the first few days, you may
experience light-headedness, nausea, and leg cramps. (If
you’re hydrated, your urine should be nearly clear, not a dark,
concentrated yellow.) A great habit to start the day right is to
drink 16 ounces (2 cups) of water immediately upon
awakening, since we awake dehydrated after lying supine and
mouth breathing for 8 or so hours.

USE SOME SALT. Specifically, sprinkle sea salt or another
mineral-containing salt on your food to compensate for the
loss of urinary salt that develops due to the drop in insulin
levels. Salt, along with water, addresses the light-headedness
and leg cramps that commonly occur during withdrawal. (On
this page, we will discuss why strict sodium restriction is a bad
idea for most people, but know that it is especially bad during
grain withdrawal, as it can result in extreme light-headedness
or even passing out.)

SUPPLEMENT WITH MAGNESIUM. Magnesium deficiency is
widespread and is associated with osteoporosis, hypertension,
higher blood sugar, muscle cramps, and heart rhythm
disorders. Magnesium deficiency is common, especially in
people who have consumed grains for a long period of time,
and it can magnify some of the symptoms of withdrawal from
grains, particularly leg cramps and sleep disruptions.
Magnesium supplementation can have dramatic benefits
during wheat withdrawal, but unfortunately, most magnesium
supplements are better laxatives than they are sources of
absorbable magnesium. Among the best absorbed is
magnesium malate at a dose of 1,200 milligrams (mg) two or
three times per day. (This is the weight of the magnesium plus
the malate, not just “elemental” magnesium; this provides 180
mg of elemental magnesium per 1,200-mg tablet or capsule.)
Another way to get supplemental magnesium is to make your
own magnesium bicarbonate, the most absorbable form.
Because it is very hygroscopic (water-absorbent), no
manufacturer sells it in dry form, so you have to make it
yourself. (See this page for directions.)

CONSUME FATS, OILS, AND PROTEINS LIBERALLY. Do what
your grandmother did and eat the skin and dark meat on your



chicken, and ask for the liver. Don’t remove the fat from your
steak or pork—eat it, instead, and again, ask for the liver. Save
the bones and boil them for soup or stock, and don’t skim off
the fat or gelatin when it cools. Add olive oil and coconut oil
to anything and everything you can, even eggs, soup, and
vegetables. Have lots of avocados, which are full of fat, and
put them in your smoothies. Don’t limit your egg
consumption; have a three-egg omelet, for instance, with
extra-virgin olive oil, pesto, or olive oil–soaked sun-dried
tomatoes. Loading up on fats helps eliminate cravings by
inducing satiety. Remember: Fat consumption does not make
you fat, nor does it cause heart disease. Bury that bit of
nonsense with the “healthy whole grain” fiction.

TAKE A PROBIOTIC. Try 30 to 50 billion CFUs (colony
forming units, the method used to quantify bacterial numbers)
or more per day, and look for a supplement containing mixed
species of Lactobacillus and Bifidobacteria. As you shop, you
will recognize that this is a high dose that’s provided by only a
handful of products; however, this number actually represents
a small percentage of the total number of bacteria residing in
your gastrointestinal tract. So while fermented sources of
healthy bacteria (such as yogurt, kimchi, or kombucha) can be
modestly helpful long-term, they are insufficient in the special
situation of grain withdrawal, during which rapid repopulation
with a broad range of species is desired.

Taking a high-potency probiotic accelerates colonization
by healthy bowel flora once the disruptive effects of bowel-
toxic grains are absent. This addresses the bloating and
constipation that typically accompany grain withdrawal, with
relief usually occurring within 24 hours of initiation of the
probiotic. You shouldn’t need to take probiotics for more than
8 weeks, since the idea is to repopulate your gut with healthy
bacterial species after the grains have been removed. (If
symptoms such as heartburn or bloating return when
probiotics are stopped, this suggests that something else is
wrong, such as an issue with the pancreas or with insufficient
stomach acid, etc., which may require a formal assessment, or
at least a more prolonged course of probiotic supplementation.
More on this later.) Among the best probiotic brands are



VSL#3, Garden of Life, and Renew Life. A full program for
restoration of bowel health through management of bowel
flora goes farther than just taking a probiotic supplement and
is discussed in Chapter 9.

SUPPLEMENT IODINE. Marginal iodine deficiency is
common, particularly in people who avoid using iodized salt.3
Ironically, the more you avoid processed foods (as we do with
grain elimination), the less iodized salt you get. Avid
exercisers are also more iodine deficient than average, due to
iodine losses via sweat.4 Iodine deficiency has gotten so bad
that I have been finding people with goiters (enlarged thyroid
glands due to iodine deficiency) that are reminiscent of the
disfiguring protuberant masses that used to plague people in
the early 20th century. There was a time when we only saw
pictures of these in National Geographic, but now they’re
coming to a mall or school near you.

Even a modest lack of iodine leads to lower output of
thyroid hormones, resulting in mild hypothyroidism sufficient
to impair weight loss, make fatigue worse, increase LDL
cholesterol and triglyceride values, and increase
cardiovascular risk. I advise patients to supplement iodine with
inexpensive drops, capsules, or kelp tablets (dried seaweed) at
a dosage of 500 micrograms (mcg) per day, which is more
than the Recommended Daily Allowance (RDA) of 150 mcg
per day and, I believe, closer to the ideal intake. Also, see the
extended discussion about iodine in Chapter 11.

5-HYDROXYTRYPTOPHAN. Brain serotonin levels drop with
weight loss, resulting in food cravings and low mood.5
Serotonin levels can be increased by supplementing with 5-
hydroxytryptophan (5-HTP), a strategy that has proven
effective in clinical trials where it has been used to combat
depression and even alcohol withdrawal.6 Some people have
experienced reductions in food cravings during grain
withdrawal by supplementing with 50 to 100 mg three times
per day, while others have taken it when cravings strike,
particularly at night, by supplementing with 50 to 300 mg in
the evening. Higher doses can be associated with nausea, so



it’s best to start with a lower dose (around 50 mg) and build up
as required for the desired effect.

RHODIOLA. Another nutritional supplement, rhodiola also
appears to work by increasing brain serotonin and may thereby
address the low mood and cravings associated with grain
withdrawal. I’d recommend taking 340 to 680 mg per day,
divided into two or three doses.7 In my experience, effects are
modest (generally less than that provided by 5-HTP) but
positive, with benefits that can include increased mental
acuity.

To simplify your life during the tumultuous withdrawal
period, I’ve included a recipe for what I call the Wheat
Whacker Smoothie, which includes many of the supplements
listed above. Know that, as unpleasant as it may be,
withdrawal from grains is a necessary step on the path to
regaining total health. And once you survive that process—and
you will—you can look forward to the good stuff that follows,
which we discuss below.

SKINNY BONES: WEIGHT LOSS
Nothing I have ever come across matches the power of grain
elimination to cause weight loss—not counting calories,
cutting fat, cutting sugar, or adding extreme exercise. Actually,
that’s not entirely true: Starvation can match the weight loss
effect of grain elimination. But, of course, you are not starving
by eliminating grains. Think of excess weight as reflecting a
disordered metabolism. When you set your metabolic patterns
right, weight is released, and, in this grain-free experience, it is
usually released at a surprising pace.

For all the reasons I’ve discussed—loss of the appetite-
stimulating effects of gliadin and related prolamin proteins,
unblocking of the leptin hormone, allowing normal appetite
signals to operate, freedom from the 2-hour cycle of blood
sugar and insulin ups and downs, restoration of the sensation
of taste and sensitivity to sweetness, receding inflammation,
and loss of water retention—weight typically drops rapidly
after grains are eliminated. It is not uncommon for people to



be frightened at the pace of weight loss, as weight can drop off
at the rate of 1 pound per day.

Defenders of the first law of thermodynamics and the
conservation of energy say this is impossible: Nobody can lose
3,500 calories of fat per day just by eliminating grains. What
they fail to understand is that it is not just fat weight that is
lost; there is also edema (retained water) from tissues in the
face, arms, legs, and abdomen. Inflammatory phenomena
recede quickly and powerfully with the removal of grains,
evidenced by such things as the disappearance of facial
seborrhea and other skin rashes and reduced joint pain and
swelling. Grain elimination typically results in reduced calorie
intake by 400 calories per day due to the lack of appetite
stimulation. People usually lose 10 pounds during the initial
14 days, though the pace of weight loss slows over time,
yielding typical results of 15 to 20 pounds lost the first month
and 26 pounds lost the first 6 months.8

Once through with the exaggerated cravings experienced
during withdrawal, people repeatedly notice that they are no
longer hungry. Even if you were previously plagued by
constant thoughts of food, experienced rumbling hunger that
caused you to be on the constant lookout for something to eat,
planned your next meal even while chewing the previous one,
and were unable to turn away anything placed in front of you,
all of that disappears. You will experience a refreshing
indifference to foods, even ones you used to find irresistible.
Breakfast at 7:00 a.m. may leave you uninterested in lunch or
snacks until dinnertime. After-dinner snacking will be long
gone. Even hunger itself feels very different: It’s no longer a
rumbling, rolling, panicky feeling, but instead becomes a soft
reminder that at some point it might be nice to eat something.

Notice that nowhere in this book have you read that you
should cut calorie intake, count fat grams, reduce portion size,
push the plate away, eat many small meals 2 hours apart, or
purge your bowels with laxatives—none of this is necessary
for weight loss once you remove grains and their unnatural
effects on appetite and weight. Weight loss will happen
naturally.



When substantial weight is lost, especially that
concentrated in visceral fat, many of the health conditions
associated with excess weight also diminish or disappear:
diabetes and prediabetes; high insulin; high blood pressure;
distortions of estrogen, testosterone, and prolactin; and body-
wide inflammation, along with the long-term risk for cancer,
heart disease, and dementia. The reduced load on your joints,
along with diminished inflammation, result in further
improvements in joint pain, including that in large joints such
as the knees, hips, and lower back. The Wheat Belly world is
filled with many people who have lost 100, 150, or 180
pounds over a year or more on this grain-free lifestyle, all the
while experiencing substantial transformations in health. And
provided that you remain free of the effects of grains, the
weight does not return.

“Am I Too Skinny?”
This question comes up with some frequency during our social
media discussions: People are fearful that they will either lose
too much weight or feel they have already lost too much
weight with grain elimination. First of all, let’s consider the
broader perspective of this question: People are worried about
losing too much weight—in the midst of the world’s worst
epidemic of weight gain and obesity. There are literally tens of
millions of people who would gladly experience this
“problem.” Minus grains, the human appetite reverts back to
what’s required to provide sustenance: You eat what you need,
nothing more, nothing less. Weight accordingly returns to your
physiological ideal. It is, however, not uncommon for people
following this grain-free lifestyle to plateau at a weight that
was lower than anticipated.

There are indeed issues to consider when the “Am I too
skinny?” question arises.

Are You Really Too Skinny?
Is your weight too low, or are you normal in a world of
overweight and obese people and just look skinny by
comparison? Watch an old movie or look at old photographs
and magazines from the 1950s, for instance, and notice that



everyone is “skinny,” just like you. They are not too skinny;
they are normal. More often than not, people who judge
themselves to be too skinny are really not—they just feel that
way when they’re standing next to overweight friends, family,
and co-workers.

We Do Not Limit Calories, Fat, or Protein
If you feel that you have lost too much weight, eat more
avocados and more coconut oil. Consume more fat from meats
or poultry, eat more raw nuts, and use grain-free recipes to
create muffins, cookies, and pies. Spread or pour more organic
butter, ghee, or extra-virgin olive oil over your dishes. (The
Wheat Belly Cookbook and the Wheat Belly 30-Minute (or
Less!) Cookbook are filled with these sorts of recipes.)

Consider Building Muscle
Weight loss is inevitably accompanied by muscle loss. If you
lose, say, 30 pounds total, up to 10 pounds of that lost weight
can be muscle. Muscle is easily regained with strength
training. That doesn’t mean having to spend hours and hours
in the gym; just devoting 15 to 20 minutes twice per week and
focusing on large muscle groups (such as your upper and
lower back, thighs, and pectorals) is sufficient to build back
muscle.

The person who teeters on being too thin (this happens
very rarely) can increase carbohydrate intake, especially from
foods like beans and sweet potatoes, which also stimulate
healthy bowel flora. However, be mindful of blood sugar and
other metabolic distortions (a rise in triglycerides, the
provocation of small LDL particles) that can be triggered if
carbohydrate consumption goes too high. In my experience,
only rarely can someone safely consume more than 25 to 30
grams net carbohydrates in a single meal without triggering
some adverse effect. (More on these issues in Chapter 7.)



The turning point in my life was
Wheat Belly.

I was diabetic and the dietitian told me to eat healthy whole grains in
February 2012. But I had read Wheat Belly. I was armed with
knowledge.

My diabetes was self-inflicted due to poor diet. I went to a diabetes
dietitian on the advice of my doctor. The dietitian told me to eat bread
and I said no. I was told to eat pasta. I said no. I was told that I was
“being uncooperative and I’ll have to report that back to your doctor.”
I asked, “How many people coming through here lose a huge amount
of weight and get off the medications related to diabetes?” No
answer.

Imagine being told as a type 2 diabetic to eat wheat—my blood
sugar would spike, then I was supposed to take metformin or insulin
to bring it back down. I said, “Don’t eat wheat of any type and don’t
have the spike in the first place.” Dietitians are trained to tell us to eat
“healthy whole grains.” But it wasn’t healthy for me.

I was still morbidly fat as I spoke to her, so she had no reason to
think I had a clue or would lose even 1 pound. But I was starting to
understand my relationship to food and the food industry by this time,
and that was life changing.

No wheat. No more fructose. No processed sugar. I would eat
vegetables, fruits, chicken, fish, and beef. No more pouring milk over
15 teaspoons of sugar (called cereal) that tasted good, but poisoned
me. The first few days of no wheat were very hard. My wheat
addiction was very strong. Then it subsided.

I was off insulin by March 2012. I’m off a page full of meds, except
for metformin. I hope to be off that soon. I’ve lost 113 pounds.



In spring 2012 I turned in my old couch potato life for walking, then
running. I’ve done two half-marathons in 2013. I’m training for a full
marathon. I was a wheataholic and stopped after reading Wheat
Belly. I spread the word at every opportunity.

John, Ontario, Canada

THE GRAINLESS BRAIN
Remove grains from your diet and your brain is released from
the control of their mind-active components. It is liberating,
wonderful, and empowering. Your brain can be restored to its
normal alert, energetic, calculating, and creative state. After
withdrawal, the benefits that can be experienced include:

IMPROVED MOOD. Once the depression that can accompany
withdrawal is past, there is typically a substantial lifting of
mood. This develops due to the removal of gliadin and other
prolamin protein–derived exorphins, as well as increased
levels of brain serotonin. People are happier and more
optimistic, and they become better engaged with the people
and activities of their lives. Some people experience such
dramatic improvements of mood that they are able to free
themselves from suicidal thoughts and antidepressant
medications.

“I was very addicted to bread, it was a very bad
problem for me. I ate it a lot: 5 to 12 slices per day, I
craved it so much. I skipped meals and I just ate my

bread and grains.

“I was depressed until I listened to a lecture from Dr.
Davis, and then I wondered if my symptoms could be

due to the grains. I left the grains after the lecture and
4 days later my depression was so much better. If I eat

grains, depression comes back. So I have to be very
precise.

“I do not have to medicate. I enjoy life more now and
smile more often.”

—SUSANNA-ALESSANDRA, HELSINKI, FINLAND



Dark, suicidal thoughts appear to be among the most easily
reprovoked thoughts with any grain reexposure. People who
experience this effect, for instance, report being plagued by a
week of suicidal thoughts after a single intentional or
inadvertent episode of grain exposure. Meticulous avoidance
is therefore key. Also, anyone taking an antidepressant
medication will need to consult with his or her health-care
provider before any effort to reduce or change medication is
undertaken, as a trained health-care professional is required to
make good decisions in this area.

REDUCED ANXIETY. Many people are plagued by constant
low-level anxiety, the sort of pointless and unwarranted unease
that makes day-today life an unpleasant experience, a layer of
worry that is unnecessary, even incapacitating. Typically, such
anxieties recede with grain removal. For some, the effect can
be dramatic and life changing, sometimes even providing
relief from years of phobias such as agoraphobia (the fear of
leaving home) or claustrophobia (the fear of closed spaces).
For others, it may be a more subtle change, with relief from
frequent or pervasive anxieties that darkened your life. Like
suicidal thoughts, anxiety is easily reprovoked with any grain
exposure, so avoidance is key.

“I have both generalized anxiety and social anxiety
disorder. I used to get quite big panic attacks a few
nights a week resulting in insomnia. Since I gave up

wheat last August, I have not had a single panic
attack.”

—DANIELLE, CASTLE HILL,

NEW SOUTH WALES, AUSTRALIA

LIFTING OF MIND FOG. Like the lifting of mood, a lifting of
mind fog is also a common grain-free experience. People
report that they are better able to concentrate for prolonged
periods and are able to think more clearly, make decisions
more easily, and speak more effectively. Writers are able to
write for longer periods; artists are able to draw, paint, or
compose more easily; businesspeople can engage in
discussion, perform at meetings, and prepare documents more



effectively; and athletes are able to sustain concentration for a
longer time and become less reliant on performance crutches
such as energy drinks and protein bars. This effect applies to
children just as much as adults. Some of the most dramatic
stories I’ve heard have come from parents who report that
their children’s school performance skyrocketed when they
were freed from the fogginess of grain consumption.

ENHANCED LEARNING. Restoration of the capacity for
prolonged concentration, clearer thinking, and reduced
distractibility add up to an enhanced ability to learn. People
listen more effectively, retain more with reading, acquire and
synthesize data and concepts with greater ease, and enjoy
enhanced recall. They are more focused, more creative, and
more effective.

REVERSAL OF SEIZURES. As seizures have been associated
with grain consumption, especially consumption of wheat,
removal of grains can be associated with relief from seizures if
grains were the initiating cause. Most commonly, sufferers of
temporal lobe seizures experience a marked reduction or
complete relief from these episodes. Although the causal
association between grains and grand mal seizures is more
tenuous, I am hearing from more and more people who have
experienced marked relief from these dangerous events, as
well.

REVERSAL OF NEUROLOGICAL IMPAIRMENT. People with
cerebellar ataxia (see Chapter 5) usually experience a slow,
gradual improvement in coordination, balance, capacity to
walk, and bladder control, or at least experience no further
deterioration, after grains are eliminated. Likewise, the pain or
impaired feelings of peripheral neuropathy (see Chapter 5)
recede slowly or stop progressing. Because the nervous system
is slow to heal and may do so imperfectly, the process can take
months to years, so a long-term commitment is required to
gauge improvement. This is very important to recognize, as
some people eliminate grains and report 2 weeks later that
grain elimination didn’t work for them.

Even multiple sclerosis, which results from autoimmune
destruction of the myelin covering of nerve tissue, can slowly



improve or reverse. It’s also critical that you simultaneously
correct vitamin D deficiency, as preliminary studies suggest a
powerful relationship between vitamin D and this condition.
(See the discussion on vitamin D in Chapter 8.)

PREVENTION OF DEMENTIA. High blood sugars that occur
day in and day out, many times per day, due to habitual grain
consumption are reversed when grains are removed. Clinical
trials have demonstrated the powerful association between
blood sugars that are around 110 mg/dl—which is below the
cutoffs for prediabetes and diabetes and considered just above
normal—and the development of dementia, with even higher
risk presented by the higher blood sugar levels of prediabetes
and diabetes. Grain elimination is a powerful means of
reversing high fasting and after-meal blood sugars. Some
people are also prone to the autoimmune process triggered by
the gliadin and prolamin proteins that leads to dementia; it is
likewise turned off with elimination of the inciting grains.

Other organs experience different effects when wheat and
other grains are removed from the diet. Let’s consider these
effects.

ACHIEVING 30 FEET OF DIGESTIVE BLISS:
THE GRAINLESS GASTROINTESTINAL TRACT
Removing grains and ending the constant beating your poor
gastrointestinal tract has endured for many years is the start to
a fabulous recovery. In fact, I would argue that ideal
gastrointestinal health is not possible as long as grains remain
a part of your life. This new grain-free path will allow you to
start your journey back to gastrointestinal bliss.

“After decades of inconsistent fecal combat, I enjoy a
serene, gentle, and tidy regularity.”

—ROBERT R., NEWNAN, GEORGIA

Now that you’ve found the key to reversing so many of
these conditions, just what can you expect? Let’s tackle them
one by one.

Relief From Acid Reflux and Esophagitis



The majority of people with these conditions, having suffered
for years, heave a big sigh of relief with grain elimination.
This is among the earliest and most consistent of benefits that
develop after ridding your life of the prolamins, lectins, and
allergens of grains. It is uncommon for someone with acid
reflux to not respond to elimination of grains: The effect is
consistent and predictable for the majority of people and
generally occurs within 5 days of kissing your last bagel, corn
chip, and slice of rye toast goodbye. I’ve even witnessed a
growing number of people obtain complete relief from
esophageal stricture that had been necessitating periodic
balloon dilatation.

For the millions of people prescribed acid-suppressing
drugs, grain elimination means having a discussion with the
prescribing health-care provider about whether the drug is still
necessary as your symptoms improve. Some people will need
to wean, rather than abruptly stop, their drugs to avoid a
“rebound” increase in stomach acid—a process that may
stretch out over weeks or even months.

However, removal of the damaging effects of grains and
the need for drugs may unmask an underlying problem: Some
people are left with inadequate production of stomach acid
(hypochlorhydria) that could have been caused by prior grain
consumption or infection with the organism Helicobacter
pylori, which is associated with ulcers. Confusingly, the
symptoms of hypochlorhydria mimic those of excessive
stomach acid and acid reflux: Consequently, you halt the
grains and experience reduced stomach discomfort and
heartburn, but you may be left with bloating or a lesser level of
discomfort. Inadequate levels of stomach acid not only cause
discomfort but also pose health risks because the lack of
proper stomach acidification—whether it occurs naturally or
due to acid-suppressing drugs—reduces calcium absorption
and thereby increases risk for osteoporosis and fractures. Low
stomach acid also increases your risk for pneumonia, since the
acidic environment of the stomach normally provides a
protective barrier against undesirable bacteria. Some people
therefore need to address, ironically, enhancing stomach acid
availability. I discuss this in greater detail in Chapter 9.



Irritable Bowel Syndrome
Irritable bowel syndrome, or IBS, is so common in people who
consume prolamin protein–containing grains that it should
make us pause and ask whether the humans with IBS are
“abnormal” or are just normal people consuming something
they should not be consuming. I favor the latter explanation.
As with acid reflux, most people experience complete relief
from IBS symptoms within 5 days of saying goodbye to
grains. People prescribed drugs for IBS symptoms will
therefore have to discuss the possibility of discontinuing these
drugs with their health-care provider, a very realistic prospect
for the majority of sufferers. An occasional person who
eliminates grains, however, may be left with residual bloating,
constipation, or even diarrhea. In this situation, additional
efforts may be necessary, especially efforts to restore healthy
bowel flora, as is discussed in Chapter 9.

Gallbladder and Pancreatic Health
Minus grains, the gallbladder and pancreas are permitted to
make their important contributions to digestion. Recall that
wheat germ agglutinin (WGA) in wheat and the identical
lectins of rye, barley, and rice block the glycoprotein receptor
for the hormone cholecystokinin (CCK), which stimulates
gallbladder contraction to release bile and the pancreas to
release digestive enzymes. When you remove grain lectins,
sensitivity to CCK is restored and normal gallbladder
contraction and pancreatic enzyme release return. This means
that the potential for gallstone formation is decreased (as there
is less bile stasis) and food is digested more effectively. This
effect develops over weeks to months after grain elimination.
Interestingly, the heightened responsiveness of the gallbladder
to CCK can make some people sensitive to caffeine in coffee,
tea, and other sources because it stimulates CCK release and
gallbladder contraction.9 A reduction in caffeine intake may
therefore be advisable to reduce loose bowels from gallbladder
overstimulation. Occasionally, a person may not experience
full restoration of CCK sensitivity. In these cases, typically
signaled by reduced but persistent discomfort, bloating, or



irregularity despite efforts to address restoration of bowel
flora, additional evaluation may be required if digestive health
is not restored after several weeks of grain elimination (see
Chapter 9).

Inflammatory Bowel Disease
People with inflammatory bowel diseases (generally called
IBD, these are ulcerative colitis of the colon and Crohn’s
disease of the small intestine and colon) have inflammation,
pain, and complications that are worsened by WGA, gliadin
and other grain prolamins, and grain allergens. These
complications are compounded by distortions of bowel flora.
Being freed from the worst symptoms or reducing reliance on
IBD drugs, minimizing the frequency of flare-ups, or
obtaining an outright cure can change the lives of the people
who suffer from this condition.

Remove all the bowel-destructive components of grains
and IBD symptoms improve in most people: They experience
less bloating, diarrhea, and pain.10 Because IBD involves a
more complex collection of phenomena than, say, acid reflux,
it generally takes a longer time period to respond. Typically,
people with IBD experience less pain and bloating within 1 to
2 weeks of eliminating grains, with gradual reduction in
diarrhea over weeks to months. The majority of people
experience major improvements in symptoms with grain
elimination, but just what proportion of people can experience
full relief from their condition requires better quantification in
clinical trials. And, of course, going grain-free is an option for
people that (1) costs nothing, (2) carries no nasty side effects,
and (3) yields benefits outside of intestinal health. There is
nothing lost in trying.

IBD involves dramatic distortions of bowel flora that
discourage the happy coexistence of bacterial species and their
human host.11 Dysbiosis is a major concern in people with
IBD, as they have suppressed normal populations and larger
populations of undesirable species, such as E. coli. All of this
adds up to making the disease worse, magnifying the bloating,
pain, and diarrhea, as well as increasing intestinal permeability



and body-wide inflammation. This can persist even after
grains have been eliminated from the diet. Some experts have
advocated the use of antibiotics to wipe out abnormal bacterial
species, and therefore their negative contributions, in IBD,
although this provides little to no reassurance that a more
desirable collection of bowel flora will step in to take their
place once the antibiotics have run their course.12 It also risks
the emergence of nasty, undesirable species, such as
Clostridium difficile, which are very destructive. The bulk of
studies demonstrate that people with ulcerative colitis and
Crohn’s disease benefit from supplementation with a high-
potency probiotic to repopulate their intestinal tracts with
healthy bowel flora.13 In one study of children with ulcerative
colitis, 92.8 percent of participants experienced remission
when a high-potency probiotic (VSL#3) was added to standard
drug therapies, compared to 36.4 percent responding to drugs
alone.14 Several clinical studies have demonstrated an
enhanced likelihood of remission of IBD with specific
bacterial species, such as Bifidobacterium breve,
Bifidobacterium bifidum, and the yeast Saccharomyces
boulardii, as well as the high-potency combination of species
in the VSL#3 preparation.15 And while most people only need
to take probiotics for a few weeks to repopulate after the
offending agents—grains—have been removed, people with
IBD generally benefit from taking probiotics for an extended
period, perhaps even years, to facilitate healing. Because of
this uncertainty, long-term, even lifelong, attention to bowel
flora and use of probiotics may be required. These sorts of
complex issues are best managed with the assistance of a
knowledgeable health-care provider. If your health-care
provider has failed to discuss the benefits of probiotics and
normalization of bowel flora with you, then you have been
done a grave disservice that needs to be addressed.

An emerging role is being recognized for so-called
“prebiotics.” These fibers, such as fructooligosaccharides and
inulin from sources such as tubers and legumes, are
indigestible by humans but digestible by bowel flora, which
convert these fibers to short-chain fatty acids such as butyrate.
Butyrate is proving to play an essential role in maintaining a



healthy intestinal lining, including repair of “tight junctions”
between intestinal cells disrupted by grain consumption. This
repair restores normal barrier functions against undesirable
components from other bacteria and reduces colon cancer
risk.16 Restoration of desirable bowel flora restores the
capacity for species such as Lactobacillus to generate
butyrate.17 With IBD, more so than with other conditions,
prebiotic intake should be built up slowly, or else plenty of gas
and discomfort can result. Practical ways to supplement
prebiotics are discussed in Chapter 9 (see this page).

For those with IBD, a search for nutrient deficiencies
above and beyond those experienced by the average grain-
consuming individual is in order. In particular, people with
IBD are prone to deficiencies of vitamin D, calcium, folate,
vitamin B12, and zinc. Omega-3 fatty acid supplementation
and reduced exposure to omega-6 fatty acid sources (such as
vegetable, corn, and safflower oils) may also have outsize
benefits in people with IBD.18

People with IBD may see an added benefit by avoiding
specific foods beyond grains. A systematic elimination diet, in
which foods associated with symptom flare-ups are eliminated
one by one, has been shown to maintain remission in 62
percent of people over 2 years and 45 percent over 5 years,
without medication.19 Beyond grains, dairy and fructose are
also frequent sources of symptom recurrence. Intolerance to
dairy can originate with either lactose or an abnormal immune
response to various milk proteins.20 People with Crohn’s
disease, in particular, are prone to fructose malabsorption,
which can worsen symptoms.21

Celiac Disease
Many of the issues that apply to inflammatory bowel disease
also apply to celiac disease, the autoimmune disease of the
small intestine triggered by gliadin and other prolamin
proteins (including the zein of corn and perhaps the avenin of
oats). Just as in IBD, people with celiac disease typically
experience dramatic relief from abdominal pain, cramps,



bloating, and diarrhea within days to weeks of strict grain
elimination.

Because celiac disease, more so than IBD, is associated
with damaging effects beyond the intestinal tract, phenomena
outside of intestinal symptoms can also clear up. Sufferers
may experience relief from joint pain, rashes (especially
dermatitis herpetiformis, seborrhea, eczema, and psoriasis),
reversal or improvement in anemia from iron and vitamin B12
deficiency, partial reversal of reduced bone density, and
gradual reversal of neurological deterioration.

As in IBD, people with celiac disease begin with a high
prevalence of dysbiosis, with similar reductions in healthy
bacteria and dominance of unhealthy species.22 Just removing
grains is usually not enough to correct the situation. It is
therefore not uncommon for people diagnosed with celiac
disease to experience only a partial recovery after eliminating
grains because of persistent distortions of bowel flora. When
assessed, the majority of people with celiac disease following
a gluten-free diet are found to have dysbiosis.23 In other
words, “gluten-avoidance” is not enough. Probiotics taken
over the long term, prebiotic fibers, and fermented foods eaten
as a means of obtaining fermenting bacteria are all part of the
solution, as are antibiotics in the most difficult situations. (See
Chapter 9 for further discussion.)

In many ways, celiac disease can be viewed as the extreme
expression of grain intolerance, so it should not be surprising
that issues such as hypochlorhydria, inadequate pancreatic
enzymes and bile, as well as bile stasis—issues that are
experienced by people without celiac disease—are
experienced with increased frequency in people with celiac
disease. Many of the same nutrient deficiencies experienced
by those with IBD are also experienced by people recovering
from celiac disease, including deficiencies of vitamin D,
calcium, folate, vitamin B12, and zinc. These deficiencies will
need to be assessed with the assistance of your health-care
provider and corrected to facilitate full restoration of health.24

Likewise, when those with celiac only partially recover in
response to the elimination of grains, correction of dysbiosis,



and correction of nutrient deficiencies, they’ll need to consider
a possible intolerance to other foods, especially dairy (both
lactose and dairy proteins).25

GRAIN ELIMINATION: A JOINT TASK FORCE
Remove the joint inflammation–provoking components of
grains—prolamin proteins that trigger autoimmunity,
inflammation-provoking lectins, visceral fat that fans the
flames of inflammation, and disrupted bowel flora—and joint
inflammation and pain can powerfully recede. This will not
make bone or cartilage regrow, but it will allow the
inflammatory swelling and pain to subside.

Most typically, people report relief from pain and stiffness
in the fingers and wrists within 5 days of grain elimination.
Large joint discomfort, such as that in the hips, lower back,
and knees, requires a longer period before relief develops,
typically several weeks to several months. (This is not to say
that all large joint pain goes away with grain elimination.
Some pain, particularly in those people with “bone-on-bone”
arthritis, in which the cartilage has eroded and allows direct
contact between bones without cushioning or lubrication, will
not.) Even if relief from joint pain and stiffness is not
complete, it is often sufficient to reduce or eliminate reliance
on anti-inflammatory drugs such as aspirin, naproxen,
ibuprofen, rofecoxib, and other common nonsteroidal anti-
inflammatory drugs. And, unlike such drugs, grain elimination
provides health benefits outside of joint health without the
range of side effects common to these drugs.

Grain-free athletes without joint disease but who deal with
the rigors of high-intensity training and competition also
report marked reduction in joint stiffness and pain after
training and faster recovery after the physical demands of
competition. Similar observations are made by people who
simply exercise or engage in physically demanding work:
Without grains, they experience less joint and muscle pain and
stiffness and a more rapid recovery.

If joint pain and stiffness are being driven by an
autoimmune process, such as that associated with rheumatoid



arthritis, psoriatic arthritis, or lupus, then the more complex
inflammatory responses that define these conditions will
require months or longer to respond. But, more often than not,
they do respond, providing substantial relief and reduced
reliance on medication. For example, people with rheumatoid
arthritis who eliminate grains report substantial improvement,
sufficient to reduce reliance on drugs.26

Long-term elimination of grains allows the glycation of
proteins to slow to its natural, low-grade rate, as is reflected in
dropping hemoglobin A1c (HbA1c) values. This means that
the destruction of your cartilage is slowed to a minimum.
Unfortunately, cartilage tissue does not regenerate—it’s one of
the few tissues in the body that lacks this capacity—but you
will slow further deterioration and best preserve what you’ve
got.

BREATHE A SIGH OF RELIEF: THE
RESPIRATORY SYSTEM AND ALLERGIES

Grain proteins act as allergens themselves, as well as
worsening susceptibility to other allergens, such as pollens,
pets, and other foods. For many people, removing grains
provides relief from a range of allergies after years of
struggling with antihistamines, nasal inhalers, oral asthma
inhalers, and even steroids. Elimination of wheat, rye, barley,
and corn can provide such dramatic relief to many people with
asthma that they can often cut back on or eliminate using
inhalers. (This should be accomplished, of course, with the
knowledge and assistance of a capable health-care provider.) It
is wise, however, to keep a rescue inhaler handy even if you
obtain full relief. There’s always the small chance that an
episode could occur with grain reexposure or exposure to
another allergen.

Likewise, sinus congestion, sinus drainage, and repeated
sinus infections are typical grain-related conditions that recede
within days of saying goodbye to grains. This can happen even
after years of struggles with these problems. If these
conditions do not respond, it’s important to consider the
presence of nasal polyps, which are common with a long



history of nasal allergies. Polyps require a specific treatment
(e.g., a prolonged course of inhaled nasal steroids) before
relief can be obtained, even with removal of the offending
allergens.

Other nongrain allergies can recede with grain elimination,
but the effect is highly variable. It is not uncommon, for
instance, to remove grains and discover that the egg allergy
you had for many years or the seasonal allergy that would visit
you every spring has disappeared. Because the response is
variable, each instance needs to be approached individually.
Allergies are often determined through step-by-step
elimination, allergen skin testing, or a variety of blood tests
that identify immune and allergic sensitivities. Naturopaths,
some chiropractors, and practitioners of functional medicine
who focus on biochemical and nutritional strategies have
become the most accessible experts in these situations.

SKIN: GOODBYE REDNESS, PUFFINESS, AND
RASHES

Seeing is believing, and you can actually watch it happen:
Many rashes recede with the elimination of grains, and we can
observe obvious and rapid changes in skin health.
Interestingly, the skin and the gastrointestinal tract, organ
systems that interact with the outside world, often demonstrate
simultaneous relief, so if you can see positive changes on the
outside, you can bet that positive changes are happening on the
inside, too.

Most commonly, people experience relief from facial
seborrhea and dandruff (seborrhea of the scalp) within the first
week and from eczema and acne within the first few weeks of
going grain-free. These skin developments are typically
accompanied, as would be expected, by relief from acid reflux
and bowel urgency, as well as enhanced absorption of nutrients
and improved digestive function.

“I’ve had eczema since I was a young child.
Many times, it was so bad my skin would
crack and bleed. The doctors always just



gave me steroids. When I stick to a wheat-
free/grain-free diet, though, my skin clears
up within days. If I lapse and eat pizza or
something else with wheat, I break back

out.”
—DANA, SHREVEPORT, LOUISIANA

More immunologically complex skin conditions such as
psoriasis or the rash of lupus can require many weeks, or even
months, to respond. And again, as expected, many of the
people who experience such changes notice relief from
gastrointestinal complaints at the same time.

It is very common for women, in particular, to report
improvements in appearance. They report that years of facial
puffiness (edema) and redness (usually seborrhea) disappear,
skin color improves, and they look more vital and vibrant.
Such skin changes are, I believe, a big part of the reason many
people look younger after grain elimination. (It’s also,
interestingly, one of the fascinating phenomena responsible for
the growing Wheat Belly social media audience, with readers
posting “before” and “after” face transformations online that
are nothing short of jaw-dropping.)

Of course, not all rashes recede or disappear with grain
elimination, but most do. As with all other grain-free
experiences, however, there is nothing lost in assessing the
effect. And if no response is experienced, as in partially
responsive gastrointestinal conditions, there may be
advantages to be gained by fully addressing bowel flora
restoration (see Chapter 9) and identifying other food
sensitivities.

A GRAIN-FREE SEX CHANGE
Yes: Grain elimination yields astounding changes in the status
of sex hormones. While the changes are not as drastic as, say,
surgically changing a man into a woman or vice versa, the
shifts in hormones without wheat, rye, barley, and corn can
nonetheless be astounding. Given the complex disruptive



effects of grain consumption on sex hormones, we would
expect much or all of this disruption to right itself with grain
elimination. And it does, and is further improved by losing the
excess visceral fat gained through grain consumption—
provided you don’t muck your health up with some other
misguided blunder (like taking prescription estrogens sourced
from horse urine).

Women with celiac disease experience dramatic changes in
sexual and reproductive health with grain elimination,
including the restoration of regular menstrual cycles, which
bring an end to spontaneous miscarriages and impaired
fertility and prevent premature menopause. Some of the most
heartbreaking stories of repeated miscarriages originate with
celiac disease that went unrecognized for years, but they can
be followed by stories of miraculously normal pregnancies and
deliveries after the elimination of wheat, rye, and barley.
Women without celiac disease who give up all grains
experience less dramatic but similar benefits. This plays out
most clearly in overweight and obese women, especially in
those with excess visceral fat who struggle with disrupted
menstrual cycles, reduced fertility, and increased risk of
miscarriage, and who are at risk for undesirable effects on the
baby in utero. Upon losing weight and visceral fat, these
women experience marked improvements in libido, sexual
frequency, menstrual regularity, and fertility.27

Women with polycystic ovarian syndrome (PCOS)
experience all the problems experienced by other women
when overweight, but with exaggerated gains in visceral fat
and exaggerations of other weight-related phenomena, such as
high blood sugar. They also experience masculinizing effects,
such as thicker mustache hair. Accordingly, after weight loss
and grain elimination, women with PCOS experience even
greater improvements than most other women, including
increased fertility.28

Likewise, men with celiac disease who eliminate grains
can expect to experience a boost in testosterone, accompanied
by increased energy and heightened mood, improved libido,
and gains in muscle strength, along with decreased estrogen



levels. Oddly, some men with celiac experience a complex
disruption of hormonal status and have higher, rather than
lower, testosterone levels with grain consumption, due to
heightened pituitary activity. They still experience symptoms
of low testosterone, though, due to unresponsiveness to that
hormone. This likewise reverses with grain elimination.29

Overweight men without celiac disease who go grain-free
experience a reduction in abdominal visceral fat and its
testosterone-to-estrogen converting action. As a result,
testosterone levels increase and estrogen levels decrease,
leading to increased libido, improved erections, improved
mood, protection from the common midlife “blues”
experienced by many men, and increased muscle mass and
strength.30 Correcting the testosterone-estrogen effect,
combined with decreased prolactin from the pituitary, leads to
shrinkage of breasts.31

In the grain-free world, with the distortions introduced by
grain consumption removed, men are men and women are
women, and they all feel and perform as well as they should.

My endometriosis pain decreased
significantly.
When I ditched the grains, I lost 20 pounds and 6 inches off my waist.
I have no more headaches, no sinus issues, no mood swings, no
digestive issues, and no joint pain. My energy has increased, I sleep
like a rock, and—best of all—my endometriosis pain has decreased
significantly.

I was taking Vicodin for the pain, which was excruciating. I would
be doubled over in agony every month. I could make no plans, as I
was pretty much out of commission for a week or so each month. I
started following Wheat Belly and my first cycle that month was much
lighter and less painful. My husband and I thought it was just a fluke,
but then it happened again the next month, and the month after that!
Well, it wasn’t a fluke—it was because I changed my diet!

Wheat Belly works and I am able to enjoy my life again.



Dottie, Center Line, Michigan

DÉJÀ EWWW: WATCH OUT FOR THE
REEXPOSURES

As you may have gathered from our discussion so far, no
human fully adapts to the range of detrimental effects
experienced by consuming grains. People often fail to
recognize, for instance, that their hip pain is caused by
breakfast toast, their cataracts at age 56 are the result of too
many pancakes and tortillas, or their child’s type 1 diabetes
was caused by animal crackers. Nobody can fully acclimate to
the head-to-toe adverse effects of grains, but there does indeed
appear to be a partial tolerance. This is suggested by the very
common phenomena I call grain “reexposure reactions.”

Most typically, someone will have been grain-free for
several months, experiencing all of the health benefits. Then
they have a reexposure, either inadvertently (due to something
like a gravy or roux that they failed to recognize as grain-
containing) or intentionally (such as by having a small slice of
birthday cake at their child’s birthday party or a single canapé
at the office holiday party). Wham! They’re hit with
gastrointestinal fireworks: excessive gas, cramps, and diarrhea
that typically last 24 hours, much like a bout of food
poisoning. The common gastrointestinal complaints of acid
reflux and irritable bowel syndrome can return full blast,
lasting up to several days. They may experience joint pain,
especially in the hands and wrists; recurrent joint pain in larger
joints, if they experienced this during previous grain-
consuming times; and mental effects including mind fog,
impaired concentration, anxiety, headache, depression, and
even recurrent suicidal thoughts if they had them previously.
And some symptoms, such as joint pain and acid reflux, can
strike even if you didn’t have them during your grain-
consuming days, suggesting that you had previously
developed a partial tolerance to the components of grains—a
tolerance now lost due to their elimination.

Grain-derived opiates go to work again, too, and stimulate
appetite, occasionally producing an effect I call the “I ate one



cookie and gained 30 pounds” effect: One indulgence
unleashes the floodgates of appetite, and you can’t stop at just
one cookie or one handful of pretzels. You tell yourself, “Just
one can’t hurt. I’ll be extra good tomorrow. I’ll exercise an
extra 20 minutes.” But before you know it, you’ve eaten the
whole bag of Oreos or pretzels and you feel awful, all while
you’re looking for your next treat. You may recognize your
mistake and swear to do better, but the cycle continues and
you regain 30 pounds in a month. The key: Recognize that this
can happen should you have any grain exposure, and do your
absolute best to avoid grains altogether.

People who experienced asthma or sinus congestion
previously can have recurrences with reexposure. The asthma
can be especially dangerous, as some asthmatics become so
confident that their asthma has disappeared with the grains that
they fail to keep their inhaler prescriptions up-to-date. For this
reason, a rescue inhaler should be maintained, as discussed
above, or you should at least talk to your doctor about the
situation. If the doctor doesn’t understand or doesn’t care, find
one who does.

People who experienced relief from autoimmune
inflammation in their joints, skin, or intestinal tract can have
especially bad reexposure reactions, not uncommonly
triggering joint swelling and pain, as well as diarrhea, cramps,
and bleeding. Recurrent symptoms may be immediate, or they
may be delayed for 3 to 4 days and then can last for weeks or
even months. People with autoimmune conditions should
therefore meticulously avoid problematic grains.

People diagnosed with celiac disease must absolutely
avoid wheat, rye, and barley, but they are also well advised to
avoid corn and oats, due to the potential structural and
immunological overlap of the zein and avenin proteins with
gliadin. (This differs from the advice commonly given to
celiac patients, who are usually told that corn and oats are safe.
They are not and should be avoided entirely.) It may also be
advisable to minimize rice consumption because of its low
quantity of lectin, not to mention its arsenic content. Avoiding
gliadin and related prolamins is especially important, as even
occasional reexposures escalate the risk for serious



complications such as lymphoma of the small intestine,
autoimmune conditions, and distortions of bowel flora (such as
SIBO).

The key is to recognize what reexposure looks and feels
like in your own individual experience. I’ve actually witnessed
people who did not realize, for instance, that their explosive
diarrhea or swollen knee was nothing more than a reaction to
the bread crumbs on chicken or the crust on a slice of pizza.
Because of this, they end up spending many hours (and many
thousands of dollars) in the emergency room. It’s important to
prevent reexposure from happening in the first place, or to at
least minimize your experiences, and to recognize what it
looks and feels like should it occur.

People often ask if there are ways to reduce some of the
phenomena of grain reexposure. Beyond hydration for
diarrhea and conventional solutions like acetaminophen for
headache, I know of no specific strategies that blunt this
experience, except to do your best to keep it from happening
in the first place. There are supplements advocated by some to
reduce the consequences of gluten exposure; these contain
enzymes that digest gluten and gliadin. I urge people not to
take these supplements in the hopes that they will turn off all
the undesirable effects of grain consumption. First, not all the
gluten or gliadin is digested, allowing their effects to break
through. This is no small matter in people with celiac disease,
as it means a dramatically increased intestinal cancer risk and
disruption of bowel flora. In people without celiac disease, it
can trigger all of the same phenomena experienced with
previous grain consumption. Second, supplement
manufacturers are guilty of the same sort of overly simplistic
thinking practiced by gluten-free food manufacturers who
regard wheat, rye, and barley as nothing more than vehicles
for gluten. You now know better, as these grains have many
other components that are detrimental to your health, and
those components are untouched by these supplements. The
only situation in which the use of these supplements makes
sense is for people who are exceptionally gluten or gliadin
sensitive who, when desiring to eat at restaurants or in social
situations, suffer recurrent symptoms with even the modest



exposures of cross-contamination (such as when a frying pan
is used to fry something coated with bread crumbs, not cleaned
thoroughly, and then is used to sauté their dinner). Reliance on
such supplements can reduce or minimize the consequences of
inadvertent exposure, but I believe it is foolhardy and wrong to
think that such products make grain consumption safe. This is
simply not true.

Given the wonderful health benefits of grain elimination
and the emotional and physical reactions caused by
reexposure, once you’re grain-free, you should always be
grain-free.

I have polycystic ovarian syndrome
(PCOS), and I was experiencing
excruciating pain in my abdomen.
My diagnosis came in 2006. I couldn’t figure out why I couldn’t get
pregnant. I wasn’t having normal cycles. When I did, it was extremely
painful and caused me to be laid up in bed for days at a time. My
doctor said I would probably never conceive unless I lost more than
100 pounds. At that time, I weighed 365 pounds, my heaviest weight.
He prescribed metformin and told me to eat more veggies and less of
everything else.

I wanted a baby more than anything. I tried everything, but I just
couldn’t stick to it. I felt so deprived. I read The Atkins Diet and The
South Beach Diet. I never really followed any one diet, but I just
made my own rules that worked for me. I cut all grains, beans,
sugars, and starches from my diet and allowed myself to eat as much
whole “good” foods—like veggies, berries, and meat—as I wanted. I
constantly read what worked for other women with PCOS. I took bits
and pieces of knowledge and applied it. The things that worked, I
stuck with: healthy fats, coconut oil, fish, even butter, lots of veggies,
and low-glycemic fruit with a high fiber content. I love Wheat Belly
because it explained the science of why this nutrition plan works for
me. The hardest part for me was giving up bread. When I ate bread, I
would want more bread. Sometimes I would eat an entire loaf of
bread in a day and not even realize it. With cutting it out completely, I
don’t have the cravings or blackout eating moments.



I have been morbidly obese my entire life, and this process took a
very long time: 3 years of consistency. I fell off the wagon a few times
and, when I did, it showed immediately: I got puffy and unhappy. So
having lost and maintained the loss, I am no longer hungry from the
second I wake until I sleep. I have remarried. I feel so much more
alive.

PCOS is a hormonal imbalance; it affects insulin and how insulin
works with the liver. I had prediabetes that went away completely. I
have had completely normal 30-day cycles. I haven’t had a burst cyst
in years. Now I am pain-free. PCOS causes hair growth and, when I
was bigger, I didn’t even realize how hairy I was due to all the extra
testosterone in my system, but now it’s completely manageable. I
believe I cured my symptoms by a simple change in my diet.

I have maintained a 160-pound weight loss just by cutting out
wheat and sugar. I went from a 67-inch waist to a 36-inch one—31
inches disappeared. I went from a size 32 or 4XL to a size 14 or
medium, and I am happy where I am. I am now a personal trainer
and motivator. I love who I have become through all of my trials, and
I know without a doubt that this would never have happened for me if
I had not made the decision to cut the wheat.

Kersten, Sandy, Utah

HOMO GRAINLESS: A NEW KIND OF HUMAN
We do not really create a new strain of humans when we
eliminate grains. However, we do make such a gigantic leap in
every sphere of human health and life that we might as well
regard ourselves as having an entirely different experience
from that endured by grain-consuming humans these last 300
generations—those who’ve lived since making the



miscalculation of embracing the seeds of grasses as food. With
their removal, our perceptions change, our sense of taste
changes, our vision changes, our internal dialogues and sleep
content change, and our moods and capacity for intellectual
accomplishment change. And they all change for the better.

Next we’ll discuss the nitty-gritty, day-to-day details of
just how to rid your life of the ubiquitous seeds of grasses.



CHAPTER 7

GRAINLESS LIVING DAY-TO-
DAY

What if I’m so broken I can never do something as basic as feed myself? Do you
realize how twisted that is? It amazes me sometimes that humans still exist. We’re
just animals, after all. And how can an animal get so removed from nature that it

loses the instinct to keep itself alive?
—Amy Reed, Clean

IF YOU HAVEN’T already done so, this is the place where
we make a raging bonfire of wheat, rye, barley, corn, rice, and
other seeds of grasses, and then we roast some marshmallows.
Anything left over, we feed to the cows.

I still recommend that people follow the same approach as
outlined in the original Wheat Belly book, but I’ve also learned
a few new tricks in the years since it was published. I believe
these lessons can make this lifestyle easier, more satisfying,
and more effective, plus make the world you live in a better
place.

In this chapter, I discuss just what it means to live with all
traces of grains, the commoditized foods used to control the
diet of the world while extracting maximum profit, removed
from your dietary experience. It does not mean that you can’t
fill your gas tank with corn-derived ethanol or use wheat for
cat litter. You just don’t want the products of the seeds of
grasses in or on your body.

There’s really nothing intrinsically wrong with grasses.
They’re beautiful, swaying in the wind, covering large swaths
of the earth. Like other plants, they process carbon dioxide and
produce oxygen. Animals eat them. The problem is that our
species of primate, Homo sapiens, simply lacks the means to
digest them as food. When we try, acute and chronic health



pandemonium ensues. When we stop, our health begins to
revert back to its natural state.

WHY ARE GRAINS IN EVERYTHING?
As you set out to remove all grains from your life, examining
labels for anything that might contain the seeds of grasses, you
will quickly throw your hands up in the air and declare, “This
is impossible! Grains are in everything!”

Indeed, grains are in salad dressings, seasoning mixes,
licorice, frozen dinners, breakfast cereals, canned soups, dried
soup mixes, rotisserie chickens, soft drinks, whiskeys, beers,
prescription drugs, shampoos, and conditioners. Your
observation is correct: Wheat and corn, in particular, are in
virtually every processed food on grocery store shelves, as
well as in cosmetics and toiletries. Grains such as oats, millet,
teff, and sorghum are more obvious and less commonly used
in various hidden or modified forms. Wheat or corn, however,
can be found in practically everything on store shelves,
sometimes clearly listed as wheat flour or cornstarch, other
times listed under not-so-obvious names, such as hydrolyzed
vegetable protein or maltodextrin. Barley malt and rice flour
make frequent appearances, as well.

Why are grains so ubiquitous? There are legitimate and
practical reasons for including the products of grains in foods,
such as to improve texture, taste, thickening, and consistency.
Likewise, in cosmetics and toiletries, grains provide a low-cost
way to obtain specific textures or performance characteristics.
But there are some other not-so-desirable reasons—at least not
for the consumer. Grains are a way to bulk up a product
inexpensively, making you think that the deep-dish pizza you
purchased for only $8.99 is a bargain. Grains, after all, have
been converted into commodities: cheap, high-volume
products that provide calories and short-term sustenance,
satisfying hunger for a few minutes or hours. They provide the
appearance of plenty, but really they’re just cheap filler.

A metric ton (2,200 pounds) of whole wheat flour can be
purchased for $400 to $800 wholesale. That means the huge
plate of breads and rolls served before dinner at a nice



restaurant costs literally pennies in materials (not counting
labor costs), while conveying the appetite-stimulating effects
of grain-derived opiates to paying customers. Likewise, the
wholesale price of cornstarch is just a few pennies more, and
still no more than around 50 cents per pound. High-fructose
corn syrup, at prices around $600 per metric ton, or 27 cents
per pound, is likewise a great way to bulk up and sweeten
cheap, commoditized foods. Feed the masses, cheaply and in a
big way, with plates piled high, and their appetites will be
satisfied—at least for a few minutes.

But the dirty little secret is that grains, put into every
dietary nook and cranny, increase food consumption. The
opiates that derive from grains increase appetite and thereby
consumption, adding an average of 400 more calories per
person, per day, every day. (And it’s actually not uncommon
for grains to provoke consumption of 1,000 or more additional
calories.) Throw in some high-fructose corn syrup derived
from corn, with its intense sweetness that comes at a very low
cost and is included in every conceivable food, and you
increase the expectation of sweetness in the consuming public,
further increasing our appetites for other sweet, processed
foods.

Of the 60,000 or so processed food products that fill the
shelves of the average supermarket, your options will be
reduced to more like 1,000—an upheaval, to be sure. The only
foods without traces of grains are the foods that are naturally
grain-free, such as cabbage, eggs, and meats. That observation
points us in the direction of a solution: a return to unprocessed,
naturally grain-free foods.

BRUSH OFF YOUR LOINCLOTH
Imagine I send you back in time to 100,000 BC, stripped of
your smart-phone, iPad, car, centrally heated and cooled home,
and all other conveniences of modern life, including the
nearby supermarket. You wake in your hut, cave, or tree,
clothed in only the skins of animals you’ve killed, hungry for
something to eat. There’s nothing cellophane-wrapped or
microwaveable in this world, just the plants and animals you
obtain from your surroundings. Where do you start? Grab your



spear, the one you crafted from a sturdy tree branch, sharpened
stone lashed to the tip. You’ll also need that dried stomach
from the ibex you killed, one end tied off to create a bag to
collect mushrooms, nuts, and berries, as well as the odd reptile
you find. Over time, you become acquainted with the rhythms
and patterns of wildlife in your area: where they obtain water,
how well they protect their young, how their gait slows when
they are aged or weak. You learn their migratory habits, their
vulnerabilities. You also come to know which plants are edible
and taste good but don’t cause diarrhea, hallucinations, or
death.

Most people have a tough time imagining such a life—
having to gather, hunt, and kill their next meal. But you would
get reacquainted with your inner hungry Homo sapiens very
quickly if you had to go without eating for a week or two. You
would likely find that you instinctively know what to do.
Armed with the confidence of the desperate, you’d kill, skin,
and eat to survive, savoring each bite. Just as there may be no
atheists in foxholes, there are no vegetarians among the
starving. Killing a turtle, rabbit, deer, gazelle, or wild boar
seems like a small price to pay to survive another few days or
to keep your family alive, especially if cold weather is on its
way. And if you didn’t have access to the tools or knowledge
to build a fire, you’d quickly become resigned to eating the
flesh and organs of your kill without the benefit of cooking it.

In our modern, sanitized world, such thoughts invariably
cause revulsion. But humans ate this way until the relatively
recent past, and it’s been a mere blink of an eye, in
anthropological time, since we stopped. But it’s this inner
wisdom that we hope to tap into, an instinctive knowledge of
what and how to eat.

While it is an easy thing to imagine consuming the flesh of
an animal or a piece of wild fruit, it is not so easy to imagine
how you might come to consume the seeds of grasses. We
have to give a little credit to those starving humans who,
10,000 years ago, figured this out, mimicking the eating habits
of the aurochs and ibex, ruminants grazing on grasses, without
recognizing the Pandora’s box of health they were opening.



Most of us won’t be tracking and killing our next meal, of
course, nor will we gnaw on liver that’s been freshly retrieved
from the abdominal cavity of a creature we’ve just speared.
But we need to style a way of eating that mimics such
instinctive habits, drawing from the inner wisdom that is
already deep inside each of us.

THE THREE-STEP PROCESS TO
GRAINLESSNESS

Many people find the prospect of grain elimination daunting or
even overwhelming, having been inundated for years with the
advice to make grains the dominant part of their diet. So when
I say it’s all utter nonsense, a fundamental misinterpretation of
the science, advice crafted for top-down control and
commoditization of the world’s diet, and the underlying cause
for an astounding list of health problems, it’s like having the
dietary rug pulled out from under your feet. To make the
transition to grain-free doable for you, I’ve broken it down
into three bite-size, grain-free pieces.

The three steps to living grainlessly are:

1. Eliminate grains.

2. Eat real, single-ingredient foods.

3. Manage carbohydrates.

It’s that simple. Yes, there are additional steps to take to
regain body-wide health, and we’ll discuss them later in the
book. But the effort to convert your diet from that of
unwitting, helpless, weight-gaining, disease-causing grain-
filled diet to that of health-empowering, performance-
enhancing, feel-great-again grain-free diet is just this easy.

Don that loincloth, brush the dirt off your backside,
sharpen your figurative spear, and set out to eat the way you
were supposed to eat by tuning into the internal wisdom
gained during 2.5 million years of adapting to life on this
planet. As best you can, push aside notions of “healthy” eating
inflicted upon you by ignorant or biased agencies. When
humans eat foods we are adapted to consume, there are no
concerns about saturated fat or fiber, there is nothing



carbonated, nothing sugared-up, nobody counts calories, and
there are certainly no products made from the seeds of grasses.
We return to the foods that allowed our species to survive and
thrive, foods that we consumed to provide sustenance, grow,
and reproduce.

Step 1: Eliminate Grains
If you are already familiar with the Wheat Belly approach, then
you have taken steps to eliminate the worst of the worst: foods
made with modern semidwarf wheat. To complete the first
step as discussed here, you need only extend your elimination
efforts to include that of all other grains, something that most
wheat-free people find they can do easily.

Yes, grains are everywhere. Living grainlessly means
eliminating all foods that are obvious products of grains, such
as breads, pastas, bagels, pizzas, pretzels, muffins, cakes,
pastries, pancake mixes, corn chips, tacos, taco chips, tortillas,
and oatmeal. It is not uncommon for modern people to obtain
50 percent or more of their daily calories from grains. I am
now proposing that we yank that big chunk out of our diets. It
is, without question, a disruptive prospect. But the health gains
are so extraordinary that you will be glad you did. This is, by
far, the most important step, as the next two steps naturally
follow Step 1 to a substantial degree. It helps to understand
Steps 2 and 3, but just getting Step 1 right often automatically
helps you get the subsequent steps right. This is because, by
eliminating grains, you eliminate the appetite-stimulating
effects of prolamin proteins—effects that encourage
consumption of junk carbohydrates.

FOODS TO ELIMINATE DURING STEP 1
All wheat-based products: breads, breakfast cereals,

noodles, pasta, bagels, muffins, pancakes, waffles,
doughnuts, pretzels, cookies, crackers, wheat-brewed
beers, wheat-brewed liquors

All bulgur and triticale (both offspring of wheat)

All rye products: rye bread, pumpernickel bread, crackers,
rye whiskey, rye vodka



All barley products: barley, barley breads, soups with
barley, beers made with barley malt

All corn products: corn, cornstarch, cornmeal products
(chips, tacos, tortillas), grits, polenta, sauces or gravies
thickened with cornstarch, corn syrup, high-fructose corn
syrup

FOODS TO MINIMIZE OR ELIMINATE DURING STEP
1

Rice products—white rice, brown rice, wild rice

Oat products—oatmeal, oat bran, oat cereals

Amaranth

Teff

Millet

Step 2: Eat Real, Single-Ingredient Foods
Eliminate hidden sources of grains by avoiding the processed
foods that fill the inner aisles of the grocery store. Almost all
of these are thickened, flavored, textured, or otherwise
adulterated with the seeds of one or more grasses. Living
grainlessly means avoiding many foods that you never thought
contained grains, such as taco seasoning, canned soup, dry
soup mix, Twizzlers, soy sauce, just about every frozen dinner,
and certainly all breakfast cereals, hot and cold. It means being
able to recognize the common labels for grains, such as wheat
flour, cornstarch, and barley malt, but also the many grain
aliases, such as hydrolyzed vegetable protein, seitan, panko,
maltodextrin, and modified food starch. (See Appendix B for a
more complete listing of such stealth labels.) Examine all
labels and avoid any food that contains grains in any shape or
form. This does not mean that you will never have a salad with
dressing again, or a delicious soup; you can make your own
versions with no unhealthy grains to booby-trap them, or you
can identify the few brands that have no grains added. (Yes,
there are a few!)

It’s also not a bad idea to avoid foods with labels, which
makes label reading easy. Cucumbers, spinach, and pork



chops, for example, don’t come with labels (except perhaps to
show weight). Avoiding labels means you’ll be buying foods
in their basic, “minimally changed by misguided human
intervention” forms.

Avoiding grains means choosing foods carefully. It means
not consuming about 59,000 of the 60,000 foods offered by
your local supermarket. It does not mean a lack of variety or
choice, though, as the 98 percent of foods now considered off-
limits are (1) virtually all comprised of the same few
ingredients—wheat flour, cornstarch, high-fructose corn syrup,
sucrose, and salt; and (2) almost always able to be re-created
using no products derived from the seeds of grasses.

Focusing on real, single-ingredient foods means enjoying
unlimited quantities of many foods.

VEGETABLES. Eat all the fresh or frozen veggies you want,
except for potatoes (see “Step 3: Manage Carbohydrates,”
below—unless you’re consuming them raw, as is discussed in
Chapter 9). Minimize consumption of canned foods due to
bisphenol A in the lining. Explore the full range of choices:
spinach, chard, kale, broccoli, broccolini, collard greens,
lettuces, peppers, onions, mushrooms, Brussels sprouts,
zucchini, squash, and so on. (Though I criticize agribusiness
for its grain tactics, one benefit of a worldwide agricultural
system is year-round availability of many vegetables.)

RAW NUTS AND SEEDS. Raw almonds, walnuts, pecans,
hazelnuts, pistachios, Brazil nuts, cashews, macadamias,
pumpkin seeds, sunflower seeds, sesame seeds, flaxseed, and
chia seeds are all good choices, as are dry-roasted peanuts (but
not those roasted in oil). Choosing raw nuts and seeds
whenever possible means you avoid the hydrogenated
cottonseed or hydrogenated soybean oil used to roast nuts, as
well as the wheat flour, cornstarch, and maltodextrin used to
coat them.

MEATS. This includes red meats, pork, fish, chicken, turkey,
buffalo, ostrich, and eggs. Consider pasture-fed, free-range,
grass-fed, and organic sources whenever possible. And try to
overcome the modern aversion to organ meats, the most



nutritious components of all, especially liver and heart. Save
your bones in the freezer to make soups and stocks.

FATS AND OILS. Choose coconut, extra-virgin olive, extra-
light olive, macadamia, and walnut oils, as well as butter,
ghee, and avocado. Minimize polyunsaturated oils (corn,
safflower, mixed vegetable, and sunflower). Avoid
hydrogenated or partially hydrogenated oils.

BEVERAGES. Enjoy tea, coffee, water, unsweetened almond
milk, unsweetened coconut milk, coconut water, and hemp
milk.

CHEESES. Eat real cultured cheeses only (not Velveeta or
single-slice processed cheese). Read labels carefully before
eating blue cheese, Gorgonzola, and Roquefort, which are
occasionally sources of wheat.

MISCELLANEOUS. Go for guacamole, hummus,
unsweetened condiments (e.g., mayonnaise, mustard, oil-based
salad dressings), ketchup without high-fructose corn syrup,
pesto, tapenades, and olives.

Step 3: Manage Carbohydrates
The third step is to manage carbohydrates to squeeze even
further benefits from the power of your nutritional program.

Nothing matches the power of grain elimination if you’re
looking to recover health, reduce appetite, and drop weight.
But carbohydrate management still plays a role, as eating no
grains but drinking four cans of sugary soda every day means
you can still trip up your health. Four cans of soda per day
provide more than 40 teaspoons of sugar, more than enough to
mimic the blood sugar effects of grains in your diet and
thereby negate at least some of the health benefits of grain
elimination. Given the extraordinary ubiquity of diabetes and
weight gain over the past few years, it’s necessary to manage
foods that contribute to these modern epidemics, even after
grains have been eliminated. Diabetes and obesity were not
health struggles primitive humans had to contend with, and so
we must factor carbohydrate management into our thinking.



Grain elimination does not therefore give you carte blanche to
do everything else wrong with your diet.

Carb management is easier than it sounds, even in people
who have a sweet tooth. Ridding your life of grain-derived
opiates and lectins results in both reduced appetite and a
reawakened sense of taste, including a heightened sensitivity
to sweetness. It means that goodies you formerly thought were
tasty will now taste sickeningly sweet. It also means that your
desire for sweets will almost certainly diminish or disappear.
As wacky as it sounds, people will often say things like,
“Avocados and carrots taste so good now that I don’t need
sugary snacks anymore,” which is just as it should be.

Managing carbohydrates means restricting carbohydrate
intake to a level that keeps blood sugars at or below 100 mg/dl
at all times, including after meals. This is low enough to avoid
generating big spikes in blood sugar, which means insulin is
minimally triggered, insulin resistance backs down, and excess
glycation does not result.

The Dietitian’s Folly: Glycemic Index
(GI)

Glycemic index, or GI, describes how high blood sugar climbs over 90
minutes after consuming a food compared to glucose.

The GI of a chicken drumstick? Zero: No impact on blood sugar.
How about three fried eggs? Also zero. This is true for all other
meats, oils, and fats and most nuts, seeds, mushrooms, and
nonstarchy vegetables. You eat any of these foods, and blood sugar
doesn’t budge. No glycation phenomena follow, no glucotoxicity, no
lipotoxicity.

There is nothing intrinsically wrong with the concept of the GI index
or the related concept, glycemic load (GL), a measure that also
factors in the quantity of food. The problem is how the values for GI
and GL are interpreted. For instance, categories of GI are arbitrarily
broken down into high glycemic index (70 or greater), moderate
glycemic index (56 to 69), and low glycemic index (55 or less).



This is like being a little bit more or less pregnant. By this scheme,
cornflakes, puffed rice, and pretzels have high GIs (above 70), while
whole grain bread, oatmeal, and rice have low GIs. A typical
nondiabetic person consuming a typical serving of cornflakes (1 cup
of cereal in ½ cup of milk) will thereby experience a blood sugar in the
neighborhood of 180 mg/dl. This level is very high, and it’s more than
sufficient to set the process of glycation and glucotoxicity on fire and
add to adrenal disruption, cataract formation, destruction of cartilage,
hypertension, heart disease, and neurological deterioration or
dementia.

How about a low GI food, such as 1 cup of cooked oatmeal in ½
cup of milk? A typical response would be blood sugar of 170 mg/dl—
lower, yes, but still quite awful, triggering all the same undesirable
phenomena as the high-glycemic cornflakes. This is why I believe
“low” GI would be more accurately labeled “less high” GI.
Alternatively, we could just recognize that any GI above single digits
should be regarded as high because it’s not until you get to single
digits or zero that blood sugars no longer rise to destructive levels.

The concept of glycemic load tries to take this into account by
factoring in portion size. Under this system, the GL of cornflakes is
23, the GL of oatmeal is 13, and the GL of whole wheat bread is 10.
GL is usually broken down as high glycemic load (20 or greater),
moderate glycemic load (11 to 19), and low glycemic load (10 or less).

Once again, this lulls you into thinking that foods like oatmeal and
whole wheat bread don’t raise blood sugar—but they do. They don’t
have low glycemic loads; they have less high glycemic loads.

The value that truly appears to count and predict whether or not we
will have a blood sugar rise? Grams of carbohydrates. Specifically,
net grams of carbohydrates as calculated by subtracting fiber:

Net carbohydrates = total carbohydrates – fiber
The concept of net carbohydrates was popularized by the late Dr.

Robert Atkins, who recognized that fiber has no impact on blood
sugar despite being lumped together with other carbohydrates. (Fiber
is technically a carbohydrate, or polysaccharide, but humans lack the
enzymes to digest most fibers into sugars.)

If you were to test blood sugars with a common finger-stick glucose
meter (as many of us, diabetic and nondiabetic, often do to gauge the
effects of different foods) 30 to 60 minutes after consuming a food,
you would see that it takes most of us 14 to 15 grams (g) of net
carbohydrates before we begin to see our blood sugar rise. However,
the peak can actually occur before or after this 30- to 60-minute time
frame, depending on the mix of protein, fat, and fiber; the amount of
water or other liquids; the pH and temperature of the food, and other
factors. By testing during this time frame, you can perform a single
finger stick, rather than sticking yourself every few minutes. What we



don’t do is check blood sugar 2 hours after eating, as is advised by
most physicians interested in blood sugar control while on diabetes
medications. Doing this seems obvious, but it is a point of
disagreement when discussed with doctors who view blood sugar
rises as either of no consequence or as signaling a “need” for blood
sugar medication.

Ideally, little to no rise in blood sugar is allowed after eating any
food. This turns off any excess levels of glycation and glucotoxicity,
undoes the effects of high insulin and insulin resistance, and allows
fasting blood sugars to drift downward over time.

There is a common fiction—or perhaps half-truth might be a better
term—offered by the dietary community that tells us that if a high-
glycemic index food is consumed along with proteins, fats, or fiber
(foods with low or nonexistent glycemic indexes), the net glycemic
effect will be much improved. For this reason, dietitians often advise
people to consume, say, bread with peanut butter, theorizing that the
high blood sugar potential of the bread is blunted by the low-glycemic
protein, fat, and fiber in the peanut butter. As often occurs in the
flawed logic of nutrition, this is another example of something being
less bad, but not necessarily good. For instance, a typical blood sugar
in a middle-age, mildly overweight male after consuming two slices of
multigrain bread made with whole wheat flour, oats, and millet on an
empty stomach might be 170 mg/dl—high enough to provoke insulin,
cortisol, insulin resistance, visceral fat accumulation, inflammation,
glycation, and glucotoxicity, and to add to his dementia risk. But if the
same man again starts with an empty stomach and consumes two
slices of multigrain bread with several slices of turkey (mostly protein),
mayonnaise (mostly fat), and lettuce (mostly fiber and water), his
blood sugar will be around 160 mg/dl. Better, yes, but still pretty awful
and more than sufficient to generate all the negative effects of a blood
sugar of 170 mg/dl, including brain atrophy. Less bad is not
necessarily good. Feel free to count your carbs, but ignore the
misleading concepts of glycemic index and glycemic load. Use any
tables of glycemic index that you might have to line your box of cat
litter, but don’t use them to construct a healthy diet.

The ideal way to tailor carbohydrate intake to your unique
level of metabolic tolerance, even as it changes over time, is to
perform finger-stick blood sugar tests 30 to 60 minutes after
starting a meal to capture the blood sugar peak (see “Blood
Sugar: Tool at Your Fingertips”). Ideally, your blood sugar 30
to 60 minutes after a meal should be no higher than your blood
sugar prior to eating. This simple insight provides
extraordinary control over metabolism, helps rapidly reverse
diabetes and prediabetes, and can even accelerate weight loss.



Blood Sugar: Tool at Your Fingertips
A blood sugar meter used pre- and post-meal can be a very powerful
tool for weight loss and the reversal of metabolic distortions like high
blood sugar. But you have to know how to apply the information.

Many people are frightened at the prospect of getting their blood
checked for anything, and they are particularly frightened by the
prospect of checking it themselves. They’re frightened that it could be
painful or expensive, or that it would make them feel like they have
diabetes. As diabetics and anyone else comfortable with checking
blood sugars will attest, the process is easy. It is not painful, as the
devices used to prick the finger are spring-loaded and cause minimal
discomfort. And costs are modest, especially if you obtain a device
and test strips from your physician, who will often just give them to
you. (The device manufacturers give them away to physicians, since
their money is made on the repeat sales of test strips.) If worse
comes to worst, you might have to shell out the equivalent of the cost
of a nice dinner at a restaurant to purchase a glucose meter and test
strips for glucose and ketones (if desired; we discuss this below).

There are a number of devices that can test your blood sugar. I’ve
had good experiences with the OneTouch Ultra, Accu-Chek Aviva,
Bayer Contour, and ReliOn brands. The Precision Xtra tests for both
glucose and ketones, using different test strips for each. Instructions
are provided with each device, and it will take about 15 minutes to get
any of these up and running. Once you get comfortable with the
process, it requires just 1 to 2 minutes to obtain a blood sugar or
ketone value.

Here are some tips to help you get reliable readings.
• Try using the soft pads of your fingers first, though you can test

just about anywhere on your body, including the sides of your
fingers or even the back of your hand.

• Swab with an alcohol wipe first to ensure that the surface you
choose is clean and free of hand creams, lotions, etc.

• Don’t “milk” your finger to get an adequate drop of blood. If the
blood that results from your finger stick is too small, repeat
using a deeper setting on your finger-stick device and/or use
firmer pressure on the device. You can also bend over and
lower your hand toward the floor for 30 seconds before
performing the finger stick, as this will encourage blood to pool
in your hands.



• Rotate finger-stick sites to avoid making one site sore.

Remember: The goal here is not to control blood sugar with
medication or insulin but to identify problem foods that provoke blood
sugar and insulin, thereby impairing weight-loss efforts. To do this, we
check blood sugar immediately prior to a meal and then 30 to 60
minutes after the start of the meal.

Aim for no change in blood sugar when you take these two
readings. If the after-meal value jumps up to, say, 138 mg/dl, look at
that meal and identify the carbohydrate source that was too much for
you, and then either slash your portion size or eliminate that food. (In
the meantime, go for a walk, ride a stationary bike for 20 minutes, or
engage in some other light activity to drop your blood sugar back to
its starting level.)

If you don’t like the idea of checking finger-stick blood
sugars, consider having your doctor measure a value called
hemoglobin A1c (HbA1c). This value reflects blood sugar
fluctuations experienced over the previous 90 days. The
typical primary care doctor will say something like, “Your
HbA1c is less than 6.5 percent, so you’re okay,” meaning that
you don’t have diabetes and don’t need diabetes medication.
What he or she is not saying is that your HbA1c is ideal and
does not have implications for health, because that’s just not
the case. In fact, people with HbA1c values in the “normal”
range—say, 5.6 percent—are still at an increased risk for heart
disease, cancer, hypertension, and dementia. An HbA1c value
of 5.0 percent or less represents the ideal level; it approximates
the level enjoyed by a primitive human hunting and foraging
for food and spared the health problems that come from
uncontrolled high blood sugars. If your doctor won’t test you,
you can buy at-home test kits for HbA1c from the pharmacy.
After you test yourself, make sure you find a new doctor.

Another way to manage carbohydrate content is to count
carbs. This method is the least precise and least individualized,
as it does not take into account whether you are a slender 23-
year-old woman who runs marathons or a 297-pound,
sedentary 63-year-old accountant with lots of pretax stress.
Nonetheless, most people do well by keeping net carbohydrate
exposure to 15 g per meal or less, particularly while trying to
achieve substantial weight loss. You will need a resource for
looking up the composition of various foods, such as an
inexpensive book with tables of the nutritional content of



foods. Smartphone apps are also useful on the go. (Search for
“nutritional analysis” in your application source.) There are
also many Web sites that list nutritional analyses of foods.

There are a few additional tips that are useful when
managing carbohydrate intake.

WATCH YOUR FRUIT. Limit yourself to no more than 15 g of
net carbohydrates per meal within a 4- to 6-hour period.
Choose your fruit wisely by referring to this list, which ranks
each type from best to worst: berries of all varieties, citrus,
apples, nectarines, peaches, and melons. Minimize (ripe)
bananas, pineapples, mangoes, and grapes, and when you eat
them, do so only in small quantities, since their sugar content
is similar to that of candy. An exception to the fruit guidelines
is avocado, which is high in fats, rich in potassium,
wonderfully filling, and low in net carbs (3 g per avocado), so
eat as much of it as you like.

AVOID FRUIT JUICES. If you must drink fruit juice (such as
pomegranate juice for its health benefits), drink only real, 100
percent juices (not fruit “drinks” made with high-fructose corn
syrup and a little added juice) and only in minimal quantities
(no more than 2 to 4 ounces per 4- to 6-hour digestive period,
i.e., the period of time required by most people to clear the
effects of a meal), as the sugar content of juice is very high.
One 8-ounce glass of orange juice, for example, contains the
equivalent of 6 teaspoons of sugar.

LIMIT DAIRY PRODUCTS. Have no more than 1 serving per
day of milk, cottage cheese, or unsweetened yogurt (preferably
full fat). Remember: Fat is not the problem. We limit dairy due
to both the lactose sugar content and the peculiar ability of the
whey protein to provoke insulin, which can impair weight loss
and encourage insulin resistance. Cheese is the least
problematic form of dairy, as the culturing process reduces
lactose and much of the whey is skimmed off during
production.

MEASURE YOUR LEGUMES, BEANS, PEAS, SWEET POTATOES,
AND YAMS. This is where carbohydrate counting and blood
sugar finger-stick testing are useful. In general, however, you
should eat no more than ¼ cup of any of these in any 4- to 6-



hour digestive period, as larger quantities tend to start blood
sugar fireworks. I do believe that such foods should be
consumed, however, as they provide important benefits to
bowel flora. (See Chapter 9 for information on how to restore
important prebiotic fibers for bowel flora and bowel health
without messing with blood sugars.)

INDULGE IN SOME DARK CHOCOLATE. Choose chocolate
that’s no less than 70 to 85 percent cocoa, and eat no more
than 40 g (approximately 2 inches square) per day to limit
sugar.

STAY AWAY FROM SUGAR-FREE FOODS. Avoid foods
sweetened with sorbitol, mannitol, lactitol, or maltitol, as they
act much like sugar and cause plenty of diarrhea and bloating,
too. (See the discussion below about safe sweeteners used in
Wheat Belly recipes.)

Managing carbohydrates to improve control over
metabolism and health goes hand in hand with not consuming
gluten-free foods made with junk carbohydrates (cornstarch,
rice flour, tapioca starch, and potato flour). Cornstarch and rice
flour are ground from the seeds of grasses, so they should be
off your list anyway. If you need another reason to avoid them,
remember that all four popular wheat- and gluten-free
replacements are guilty of provoking blood sugars higher than
all other foods: higher than wheat flour, higher than sucrose,
higher than candy bars. Nothing raises blood sugar higher than
the gluten-free junk carbohydrates in, say, gluten-free
multigrain bread or gluten-free pasta. Blood sugar that results
from eating two slices of whole grain gluten-free bread made
with potato flour, rice flour, and millet can easily top 180
mg/dl over the first hour after consumption, regardless of what
was contained within the sandwich. Unfortunately, this has not
stopped the gluten-free industry from selling awful, unhealthy
products made with these junk carbohydrate ingredients.

You will notice that there are no restrictions on oil or fat
intake here, which means eating the way you may remember
your grandparents did: Eat the fat on your beef, pork, lamb,
poultry, and fish. Save the fats in a container and refrigerate
them to use as cooking oil. Save the bones (or buy them from



a butcher) to make soup or stock. Don’t buy lean meats. Eat
dark poultry meat as well as white. Consider eating bone
marrow. Use oils generously, especially coconut oil, extra-
virgin or extra-light (when you don’t want the vegetal flavor of
extra-virgin) olive oil, organic butter or ghee, avocado oil,
macadamia oil, flaxseed oil, and walnut oil. (There are
occasional genetic exceptions to the notion of unrestricted fat
intake, generally suggested by very high total and LDL
cholesterols. See the additional discussion about this issue in
Chapter 10.)

I also encourage people to consider consuming organ
meats, such as liver, heart, tongue, and thymus, as they are
among the most nutrient dense of all foods. Liver, for instance,
is packed with vitamin C, vitamin B12, iron, vitamin A,
vitamin D, coenzyme Q10, and fats. By consuming organ
meats, we mimic the eating habits of humans going back to
our adaptive beginnings. How did primitive humans who
lacked access to fish or shellfish obtain omega-3 fatty acids,
without which you perish? They ate the brains of land animals.
How did these humans obtain iodine, since iodine is present
only in the ocean, fish, shellfish, seaweed, and foods grown
along the coasts? By eating the thyroid gland of animals. In
other words, humans require nutrients that, in many settings,
could only be obtained by consuming the organs of animals.
Get over it: Have some liver.

If you’re just getting started with eating organ meats and
related dishes, the easiest and most convenient way to do this
is to purchase uncured liver sausage and chicken livers (since
they are easy to handle). You can also make soup or stock
from bones. Choose organs, as well as meats, from organic,
pasture-fed animals to minimize your exposure to
contaminants. Just as in humans, if an animal was raised in a
contaminated area, the meat and organs will be contaminated.
Because of their roles in detoxification, organs can concentrate
heavy metals, such as mercury and lead. There have been
reports that kidneys, in particular, can have higher levels of
heavy metals.1



There are also foods outside of grains that cause enough of
an undesirable health effect that they essentially should never
be a part of your diet. Of course, if you find yourself stranded
on a deserted island with nothing else to eat, go ahead and
have the loaf of stale bread, fried onions, and fat-free cookies.
But if you are not stranded and have choices, you should never
consume the foods listed here.

Gluten-free foods made with rice flour, cornstarch, tapioca
starch, or potato flour

Fried foods

Fast foods

Hydrogenated trans fats

Cured meats (hot dogs, sausages, bacon, bologna,
pepperoni fixed with sodium nitrite)

Fat-free or low-fat salad dressings and other low-fat or
nonfat processed foods

ADDITIONAL STEPS FOR TRULY HEALTHY
EATING

In our modern age of mass-produced commercial foods, we
have to be aware of several other important issues to maximize
health. None of these achieve the outsize benefits of grain
removal, but just as quitting cigarettes yields terrific health
benefits that you could partly sabotage by drinking too much
bourbon, we don’t want to botch up the wonderful grain-free
start we obtain by making unhealthy choices outside of grains.

MEATS SHOULD BE UNCURED AND UNPROCESSED AND
SHOULD NOT CONTAIN SODIUM NITRITE. Sausage, pepperoni,
bacon, salami, and other processed meats often contain the
color-fixing chemical sodium nitrite. Upon cooking, sodium
nitrite reacts with amino acids in meat, yielding nitrosamines
that have been linked to gastrointestinal cancers.2 This is a
confusing issue, and the science has been misinterpreted by
many. The related compounds called nitrates (NO3), for
instance, occur in green vegetables and are converted into
nitrites (NO2) that are further converted in the body to nitric



oxide, which is beneficial, reducing blood pressure and
yielding other health benefits. This has caused some to dismiss
the issue of nitrates and nitrites. However, they overlook the
fact that nitrites in cured meats react with the meat itself,
especially when the nitrites are heated, yielding high levels of
nitrosamines which, in every animal experimental model, have
caused gastrointestinal cancers and, in several human
epidemiological studies, have been associated with greater
cancer incidence.3 Instead of meats cured with sodium nitrite,
look for meats that are processed naturally and do not contain
sodium nitrite. (They often contain nitrates that do not react to
form nitrosamines in meat.) Of course, also make sure they
contain no wheat, cornstarch, or other hidden grains.

CHOOSE ORGANIC DAIRY PRODUCTS. Because many
commercial, high-volume dairies milk pregnant cows
throughout pregnancy (rather than the more limited milking
period practiced by organic farmers), products made from this
milk contain more estrogen. Avoid this problem by choosing
milk, sour cream, cheese, yogurt, and butter from organic
producers.4 By choosing organic products, you’ll also avoid
consuming bovine growth hormone.

CONSIDER FERMENTED FOODS. Coconut or dairy yogurt,
kefir, fermented radishes, fermented cucumbers, and
fermented onions are among the many delicious and healthy
ways you can add some exotic spice to your vegetables while
obtaining healthy quantities of bacteria that benefit bowel
health. The process of fermentation is different from that of
pickling; fermentation yields probiotic-like healthy bacteria to
repopulate bowel flora, while pickling yields no special health
benefits. (Fermented foods are wonderfully easy to make
yourself: See this page for some guidelines.) Yogurts and
kefirs provide delicious breakfasts, desserts, and snacks.
Fermented foods can be eaten as is, added to salads, or dipped
into hummus or salsa.

DON’T LIMIT SALT. At this point, it should be no surprise that
“official” advice may not just be ineffective, but may actually
cause health problems. And so it goes also with the advice to
severely restrict salt use. That advice has been retracted in



view of clinical studies demonstrating increased
cardiovascular death with salt restriction to levels below 1,500
milligrams (mg) per day.5 Average salt intake in the United
States is 3,400 mg, which may be a perfectly fine level,
although the Institute of Medicine stands by its advice to limit
salt to no more than 2,300 mg per day. There can be problems,
however, with unlimited salt use, as salt intakes in or above
the 6,000 to 10,000 mg range per day can indeed be associated
with adverse cardiovascular effects. Also, a minority of
people, such as people with kidney disease, do have
sensitivities to salt and should not engage in unrestricted salt
intake. If you have such a condition, a sodium prescription
should come from your doctor. For the vast majority of us
engaging in a grain-free lifestyle, however, light to moderate
use of (preferably) mineral-rich forms of salt, such as sea salt,
is actually healthier than severely restricting salt, particularly
when that salt is combined with healthy foods rich in
potassium (such as vegetables, avocados, or coconut).

USE SAFE SWEETENERS. Those of you already familiar with
the Wheat Belly lifestyle know that we can re-create cookies,
muffins, cakes, and other goodies using safe sweeteners with
little to no downside. The Wheat Belly Cookbook, the Wheat
Belly 30-Minute (or Less!) Cookbook, and the Wheat Belly
blog, www.wheatbellyblog.com, are all sources of grain-free
recipes that put such sweeteners to work when needed. Among
the safe sweeteners are pure liquid or powdered stevia; stevia
with inulin, but not maltodextrin; monk fruit (also known as
Lo Han Guo); erythritol, and xylitol. (Be careful with xylitol
around dogs, as it is toxic to them.) An occasional person will
experience triggering of their sweet tooth with these
sweeteners, leading to cravings for other sweet foods, but it is
uncommon.

AVOID FRUCTOSE-CONTAINING SWEETENERS. Beyond
avoiding grain-sourced high-fructose corn syrup as a source of
fructose, it is also important to avoid other sources of fructose.
Sucrose (table sugar) is 50 percent fructose, which is not too
different from high-fructose corn syrup. And some of the new
“healthy” sweeteners, such as agave nectar (90 percent
fructose—the worst of all) and coconut sugar, are really

http://www.wheatbellyblog.com/


nothing more than sources of sucrose or fructose. Some people
choose to use honey and maple syrup, as they are natural
sources, but both are high in fructose and should be used
sparingly.

CHOOSE ORGANIC VEGETABLES AND FRUITS. Whenever
they’re available and your budget permits, make organic your
first choice. This is most important when the exterior of the
food is consumed, as with blueberries and broccoli, for
example. If the exterior is not consumed, as with bananas and
avocados, it is not as important, though pesticides and
herbicides can still penetrate to the interior. If you cannot
choose organic, at the very least rinse fruits and veggies
thoroughly in warm water to minimize residues of pesticides
and herbicides such as perchlorates, which can block thyroid
function.

MINIMIZE EXPOSURE TO BISPHENOL A (BPA). This compound
is found in polycarbonate plastics (clear hard plastics with
recycling code #7) and the resin lining of cans and is suspected
to exert endocrine disruptive effects leading to congestive
heart failure, diabetes, thyroid dysfunction, and weight gain.6
Canned coconut milk is therefore a potential source of
exposure, though Native Forest and Natural Value are among
the first brands to declare that they use BPA-free cans. As the
controversy over BPA heats up, more manufacturers are
converting to BPA-free linings.

AVOID SOFT DRINKS AND CARBONATED BEVERAGES. The
acid effects of carbonation erode bone health, as carbonic acid
is neutralized by extracting calcium salts from bones. Instead,
drink water (squeeze in some lemon or lime or keep a filled
water pitcher in the refrigerator with a few slices of cucumber,
kiwi, mint leaves, or orange), teas (black, green, or white),
infusions (teas brewed from other leaves, herbs, flowers, and
fruits), unsweetened almond milk, unsweetened coconut milk
(carton variety from the dairy refrigerator, or other BPA-free
type), coconut water, hemp milk, and coffee.

AVOID HYDROGENATED FATS. The hydrogenated fats, or
trans fats, that fill processed foods contribute to heart disease,
hypertension, and diabetes.7 Margarine is the worst culprit,



made with vegetable oils hydrogenated to yield a solid stick or
tub form. Many processed foods, from cookies to sandwich
spreads, contain hydrogenated oils and should be avoided for
their trans fat content as well as their grains and sugars.

MINIMIZE EXPOSURE TO HIGH-TEMPERATURE COOKING. Any
method of cooking that involves temperatures that exceed
450°F will provoke reactions called glycation or lipoxidation,
reactions between carbohydrates or proteins with the fats in
foods. These contribute to hypertension, formation of
cataracts, arthritis, heart disease, and cancer.8 These reactions
develop with deep frying (not sautéing, a relatively low-
temperature process), broiling, and any form of cooking that
involves charring the food’s surface.

Bottom line: Stick with real foods that require no labels
and are least processed by manufacturers. You can be
confident that these foods are safe to serve to your family and
don’t contain obvious or hidden seeds of grasses.

Belly Up to the Grain-Free Bar
Having a glass or two of wine, brandy, or a cocktail is perfectly in line
with the grain-free lifestyle, but you will have to be selective. The price
of a poor choice can be reigniting an autoimmune condition,
provoking high blood sugar, triggering an inappropriate emotional
outburst that ruins your evening, or regaining 15 pounds. The reward
for choosing wisely can be a wonderful time spent with friends without
such problems. Also, recognize that any amount of wine, cocktails, or
beer can stall weight loss.

Wine is as close to a perfect wheat- and gluten-free beverage as it
gets, regardless of varietal or vintage. Combined with the probable
health effects that derive from light wine drinking (no more than two 4-
ounce glasses per day) due to the combination of alcohol,
anthocyanins (which provide the red-purple color of red wine), and
perhaps resveratrol, wine drinking is proving to be both pleasurable
and healthy.

Rarely, gluten is used as a clarifying agent. Bovine spongiform
encephalopathy (“mad cow disease”) raised doubts about the safety
of gelatin, and gluten emerged as an alternative, though very few



winemakers use it. Even less commonly, a wheat flour–containing
paste is used to seal the barrels used to age wines. The presence of
gluten in wine is therefore uncommon. Even if gluten were used as
the clarifying agent, it is unlikely to pose sufficient exposure to
generate an immune response.9 Note that wine coolers typically
contain barley malt, not to mention higher carbohydrate and sugar
levels, and should be avoided.

Virtually all ales, beers, malt liquors, and lagers are brewed from
grains and are therefore off the list, as there are measurable grain
protein residues present—generally 1 to 2 g per 12 ounces. This is
not a lot, but it’s enough to stimulate appetite, provoke inflammation,
and initiate autoimmunity. People with celiac disease or the most
extreme forms of gluten sensitivity should avoid beers altogether,
except those designated gluten-free. (Though I have my doubts about
even the gluten-free products, since all are brewed from the seeds of
grasses.) If a beer is designated gluten-free, no gliadin or gluten
should be present (the official cutoff is fewer than 20 parts per
million), but there is still potential for uncertain reactions from other
grain proteins. Those who do not have celiac disease or gluten
sensitivity seem to do okay with beers brewed from sorghum and rice
but which also include barley malt, though you may have to
experiment and see how your body reacts to these beers before you
decide whether or not to consume them regularly. Of all alcoholic
beverages, beer is the most hazardous, so be careful. If you must
drink it, here are a few of the least problematic brews.

Bard’s gluten-free beers. Brewed from sorghum without barley, this
beer is truly gluten-free. As with many gluten-free beers, however, it’s
high in carbs, and therefore you should not drink more than one per
day (14.2 g carbohydrates per 12-ounce bottle).

Bud Light and Michelob Ultra. Bud Light, made by Anheuser-
Busch, is brewed from rice but also contains barley malt. The most
severely gluten-sensitive people should therefore not indulge in this
beer because of the gluten content. But most of us who are just
avoiding wheat but who aren’t gluten-sensitive can safely consume
this brand without exposing ourselves to the undesirable effects of
grains. One 12-ounce bottle contains 6.6 g of carbohydrates.
Michelob Ultra is likewise brewed from rice with barley malt. It is also
low in carbohydrates, with 2.6 g per 12-ounce serving.

Redbridge. Redbridge is brewed from sorghum and is not brewed
with wheat or barley. It is therefore confidently gluten-free, though it’s
still brewed from the seed of a grass. The carbohydrate content is a
bit high at 16.4 g per bottle; have more than one beer and the
carbohydrates begin to stack up.

Green’s gluten-free beers. UK brewer Green’s provides several
gluten-free choices made from sorghum, millet, buckwheat, brown
rice, and “deglutenised” barley malt. They are not grain-free and have



low quantities of grain proteins. So tread carefully here, and make
judgments based on your individual experience. The carbohydrate
content of these beers is slightly less than most others, ranging from
10 to 14 g per 330-ml bottle.

In addition to these choices, I have seen some microbreweries
starting to jump on the gluten-free bandwagon. Look for beers brewed
from chicory and other ingredients.

Avoid vodkas brewed from grains if you have an extreme gluten
sensitivity or celiac disease. Wheat-sourced vodkas include Absolut,
Grey Goose, Ketel One, SKYY, and Stolichnaya. Nonwheat but grain-
sourced vodkas include Belvedere (rye), Finlandia (barley), Van Gogh
(wheat, barley, and corn), and Smirnoff (corn). For the rest of us, the
low grain protein content in these beverages (they contain gluten and
other prolamins at less than 20 parts per million) means they are
likely safe to consume. The safest vodkas, however, are free of any
grain proteins; this includes Chopin (potatoes) and Cîroc (grapes).
Beware of the flavored varieties, as they tend to be loaded with sugar
or high-fructose corn syrup. In general, simple unflavored vodkas are
safest.

Most whiskeys are not safe for those highly sensitive to grain
proteins, since they are distilled from rye, barley, wheat, and corn.
Whiskeys nearly always test below 20 parts per million for gluten,
which is the limit the FDA considers safe for people with celiac
disease and gluten sensitivity. Nonetheless, some people still seem to
react to whiskeys distilled from grains. This means that by consuming
many popular whiskeys, such as Jack Daniels (barley, rye, and corn),
Jameson (barley), and Bushmills (barley), you are risking a gluten
(gliadin) reaction. People without extreme sensitivities are likely to be
just fine, given the very low quantity of grain proteins.

Brandies and cognacs are generally safe, since they are distilled
from wine. Safe brands include Grand Marnier, Courvoisier, and
Rémy Martin. There are occasional exceptions (such as Martell) that
add caramel coloring, which is a potential grain exposure.

Rum is distilled from sugar cane and does not contain any
residues of grain proteins. Be careful of any flavored or spiced rums,
though, which may contain a grain-based ingredient, excessive sugar,
or high-fructose corn syrup.

Safe liqueurs include Kahlúa (contains dairy), fruit liqueurs like
triple sec and Cherry Kijafa, amaretto, and Bailey’s Irish Cream
(contains dairy). The most gluten-sensitive may have to avoid those
blended with whiskey, as the source of whiskey is often not specified.
Also, note that liqueurs tend to be high in sugar.

WHAT TO EXPECT WHEN LIVING
GRAINLESSLY: A TIMELINE



In Chapter 6, I discussed what happens to members of our
species when we cease consumption of the seeds of grasses:
At first, it isn’t pretty. But I’d like to cover this topic again,
this time with a timeline of what to expect when you banish all
grains from your diet. Note that timelines are approximate,
depending on, for instance, the quantity of grains consumed
previously, status of bowel flora, thyroid status, age, sex, form
and intensity of inflammatory or autoimmune response, and
other factors. Nonetheless, a rough timeline can be constructed
to help you anticipate how and in what sequence your grain-
free experience may play out.

WEEK 1: This is, for about 40 percent of us, the worst part
of the experience. This is the period plagued by withdrawal
from the opiates of grains, resulting in fatigue, nausea,
headache, and depression—all the features of opiate
withdrawal syndrome—and cravings for foods made of grains.
Recognize that this does not represent a “need” for some
component of grains, but just withdrawal from the opiates in
gliadin and related proteins. Light-headedness and muscle
cramps can develop, so be sure to hydrate, use mineral-rich
salt, and take magnesium supplements.

Despite the rigors of withdrawal, weight loss can
nonetheless proceed, often rapidly. Many, though not all,
people experience weight loss at the rate of 1 pound per day
for the first week, losing a combination of visceral fat and
water. It is also at the end of Week 1 that sleep begins to
improve: It becomes deeper and more restful, with fewer
restless leg tendencies.

WEEKS 2 THROUGH 4: For most people, Week 2 marks a big
turnaround in emotions, energy, joint health, and skin health.
Typical observations during this period include relief from
acid reflux and heartburn; relief from the bowel urgency of
irritable bowel syndrome; relief from joint pain in fingers and
wrists; relief from depression; relief from appetite stimulation,
including the 24-hour-a-day food obsessions experienced by
people with bulimia and binge eating disorder; and relief from
common skin conditions such as eczema, acne, and seborrhea.



For the majority of people, weight loss continues, though it
may slow from the rapid pace of the first week. Most people
feel a surge in energy at this time, and many people who
experience chronic migraine headaches experience partial or
total relief. Women with painful and turbulent premenstrual
syndrome symptoms may begin to feel them recede at Week 2
or just beyond, depending on when in their cycle they began
the grain-elimination process.

WEEK 5: The early period of opiate withdrawal should have
passed by now, and those people who developed metabolic
reliance on carbohydrates during their former grain-consuming
lives should begin to acquire higher levels of energy.
Depriving the body of carbohydrates, especially grain
amylopectins, results in a drop in energy until the body adapts
by ramping up the process of fat mobilization. Once that
occurs, energy increases and mood improves.

If you chose to exercise during the first few weeks of grain
elimination, you probably noticed that running, swimming,
biking, and other activities were difficult, with reduced energy,
slower times, and overall poor performance. Once you reach
Week 5, though, performance for most athletes surpasses
levels achieved prior to grain elimination. Carb-loading is no
longer necessary and carbohydrate supplementation needs are
much reduced during prolonged efforts. Less-serious exercise
efforts, such as jogging 5 miles, biking 20 miles, or doing
aerobics for an hour, do not require carb-loading, energy
drinks, energy bars, or other supplementation, as your body is
more efficient at drawing energy from its fat stores.

People with chronic fatigue syndrome or fibromyalgia
typically respond at about this time, partially or completely,
with surges in energy and mood and relief from muscle pain,
joint pain, and stiffness. Hormonal issues, such as tumultuous
menstrual periods in women and enlarged breasts in men,
typically require this long to improve. The hormonal
distortions that cause these issues, such as inappropriately high
estrogen levels and inflammatory phenomena, recede with
visceral fat, which should, by this time, have shrunken
dramatically.



WEEK 6 AND ONWARD: Six or more—sometimes many more
—weeks are usually required for more complex conditions
that involve autoimmunity and inflammation to recede or
reverse. Autoimmune conditions such as rheumatoid arthritis,
lupus, multiple sclerosis, Hashimoto’s thyroiditis,
polymyositis, polymyalgia rheumatica, psoriasis, and others
typically start to respond at about this time, with continuing
improvement over the next several months. (See Chapter 13
for how to improve the likelihood of full response by
autoimmune conditions.) Inflammatory conditions, such as
osteoarthritis of the hips and knees, also respond more slowly,
providing relief over the following few months. The degree of
response is highly variable, depending upon the extent of bony
damage, which does not reverse with grain elimination.

Neurological conditions also require more time to respond,
given the slow and limited potential for nervous system tissue
to undergo repair. Multiple sclerosis, the impaired
coordination of cerebellar ataxia, and the tingling and pain of
peripheral neuropathy can require months to years to respond
or, at least, stop progressing further. Neurological impairment
from grain consumption should be treated in the same way as
auto immune conditions, and the strategies discussed in
Chapter 13 should be considered in order to maximize the
long-term likelihood of recovery.

Wheat Belly did not change my life—
it saved my life.

My trainer and nutritionist both told me, “You must read Wheat
Belly!” I did. And so started a journey in which I lost 200 pounds
in less than 2 years.

Before reading and acting on the advice of Wheat Belly, I was
morbidly obese (more than 400 pounds) and sick all the time. I had
chronic migraines and chronic heartburn and indigestion. I had zero
energy, was severely depressed, and was addicted to food.



I was about 17 years old the first time I had a horrible migraine. I
remember trying to drive to the local drugstore to get medicine, but it
was so painful that I could hardly drive. Over the course of the next 2
decades, I continued to struggle with headaches. I had MRIs, tried
different drugs, went to occupational therapy, worked with a
headache “specialist”—nothing helped. In addition to the chronic
migraines, I developed acid reflux 10 years ago. I had it so bad that I
went to the emergency room because I thought I was having a heart
attack. I had EKGs, stress tests, and numerous other tests. They
diagnosed me with acid reflux and started me on acid blockers. I was
taking up to four different pills per day to try to help control the
heartburn.

I knew I needed to lose weight. A cardiologist told me, “The only
way you will ever lose weight is with gastric bypass surgery.” I talked
with a nutritionist and doctor. They both told me to cut out the
“whites”: white sugars, white rice, white flour, and so on. Stick to
whole wheat. I switched to whole wheat bread, whole grain cereals,
whole wheat pasta. I did that for a bit more than a year. I was
miserable. I gained 2 pounds that year. All I thought about was food! I
would eat a sandwich and an hour later I would not be able to stop
thinking about another sandwich. I was irritable all the time, and my
skin looked awful. I always had a bit of acne, but, over the course of
that year, it got much worse. I cried a lot. I was not sleeping properly.
The life I was living was awful. It was unfair to my daughters, my
husband, my family, and myself.

I turned to a local gym in February 2012 and sought the advice of
both a trainer and a nutritionist. The one thing they both told me in
my first meeting with them was “You must read Wheat Belly!”

Two weeks later, I went back to step on the scale. I had lost 29
pounds. Chronic migraines: gone. Chronic severe heartburn: gone. I
quit taking all the drugs I was on for both migraines and heartburn. To



this day, nearly 2 years later, I have not had a single migraine nor
have I battled heartburn. I have gone on to lose 200 pounds! I feel
amazing.

I had an enlarged heart. My recent follow-up indicated my heart
was normal. My resting heart rate is under 60—it used to be 90. I am
no longer depressed, I can focus, and I sleep great. My energy is
through the roof! I absolutely feel like a different person. Yes, I
worked out. Yes, I made some other dietary changes. But the change
that impacted my life and my health the most was following the
advice of Wheat Belly and going wheat- and gluten-free.

I am so grateful to Wheat Belly for giving me a life I never dreamt
possible without any sort of radical stomach surgery.

Amy, Chaska, Minnesota

REDUCING THE COSTS OF A GRAIN-FREE
LIFESTYLE

Some people balk at the prospect of following this lifestyle
because they’re concerned that the increased reliance on
pasture-fed and organic vegetables and meats will end up
costing them an arm and a leg. They worry that this shift in
diet will blow the lid off their grocery budget, and they worry
about a life without quick, inexpensive convenience foods.

These concerns are entirely unwarranted. Sure, you will be
purchasing more costly foods, but the net cost is typically
unchanged or less. Many people who budget their monthly
grocery bill actually report a modest cost savings with this
lifestyle. Do the math: Banished from your life are the foods
that stimulate appetite, and so you no longer have to purchase
400 additional calories per person, per day. In a family of five,
that’s 2,000 or more calories per day that you no longer have
to buy—60,000 calories over the course of a month. It is not
uncommon to witness family-wide reductions of 3,000 to
4,000 calories every day with grain elimination: no more corn
chips, rye crackers, frozen dinners, breakfast cereals, endless
snacking and bingeing. It’s like no longer having to feed an
extra invisible person with a large appetite. Over a month’s
time, that’s about 90 meals you no longer have to purchase or
prepare.



Nonetheless, there are a number of strategies that you can
use to keep a lid on costs as you make your new food choices.
Not everybody can or wants to follow each and every strategy,
but incorporating just a few of these can further trim costs.
Remember: We evolved in a world in which the foods we
consumed were without cost because we gathered and hunted
them from our surroundings. Bearing that in mind, the more
we revert to such practices, the closer we get to consuming
foods that are not only free, but also healthier.

Consider these cost-saving strategies.

GROW YOUR OWN. Grow your own green beans, tomatoes,
cucumbers, and fruit every spring. You don’t need a big, fancy
garden (though that would be wonderful), just a simple 5- by
5-foot or similar plot, fertilized with coffee grounds and
composted organic materials. If you have never gardened
before, choose the vegetables that are easiest to grow, such as
cucumbers, zucchini, and squash, and save your seeds for the
next year. (Not all seeds will germinate, such as those from
hybrids. Ideally, start with an heirloom plant or seed, then
simply propagate year after year by saving the seeds for next
season.)

PRESERVE YOUR HARVEST. If you grow your own, you may
be left with more than you can consume. Freeze, can, or
ferment the excess whenever you have more than you and
your family require. (See Appendix A for instructions on
fermenting your own foods.)

CULTIVATE HERBS. Grow your own fresh basil, oregano,
mint, and other herbs in a windowsill planter indoors. You will
no longer have to pay $3.99 for a few fresh leaves of basil, but
will simply pull a few off your own plant, which will regrow
in just a few days.

GROW BERRIES. Berry vines, such as raspberries, are
wonderfully easy to grow and allow you to pick your own
delicious fruit year after year. Plants typically cost just a few
dollars, or you can obtain cuttings from someone else eager to
cut back their endlessly propagating berry vines. Within a year
or two of planting, you will be fighting your vines as they try



to overtake your entire backyard. Grapes are another prolific
fruit to grow.

PLANT FRUIT TREES. Nothing beats picking your own
apples, pears, and cherries. Obviously, this is a long-term
strategy, as these trees require a few years to mature. But once
they do, you will have more than you will ever need. Those of
us living a grain-free lifestyle limit fruit consumption because
of the sugar content of most modern strains, so a little will go
a long way.

PICK EXCESS FRUIT IN YOUR NEIGHBORHOOD. It is shocking
to see the number of apples, pears, and cherries in colder
climates, and oranges, lemons, and grapefruit in warmer
climates, that just fall to the ground or rot on the tree. If local
laws or neighbors allow, why not gather them? And, if you are
so inclined, join the growing number of people foraging. Just
be sure to learn from a knowledgeable expert which leaves,
flowers, and mushrooms are safely edible before you take this
path.

EAT FATTY OR LESS COSTLY CUTS OF MEAT. We embrace fat:
It is essential for life and is good for health. It is also satiating.
Buy fatty cuts of meat, such as chuck, rib eye, tongue, and
fatty ground meat. Or just eyeball the cuts with the fat left on
—and don’t cut it off before eating. Round, brisket, and shank,
while not rich in fat, tend to be less costly cuts. If the cuts you
choose are tough, pound them with a meat mallet before
cooking or use a slow cooker.

SAVE FATS FROM MEATS. Save fats in a nonplastic container
(such as a clean jar), and set them aside to cool. Use the saved
fats as your cooking oil, which is healthier and cheaper than
buying bottles of polyunsaturated oils.

SAVE BONES. Or purchase them from the butcher or meat
section at the grocery store. (Sometimes they will just give
them to you without charge.) Boil them for soup with added
inexpensive cuts of meat. Three pounds of bones and a pound
of inexpensive meat (with chopped onions, carrots, celery, etc.,
and some tomato paste) will yield a rich and delicious soup
that lasts for days. If you use the bones to make stock, add it to



vegetables and other dishes to enhance their flavor at virtually
no cost.

EAT MORE EGGS. Eggs, combined with vegetables, oils,
olives, herbs, and other ingredients, make wonderful frittatas
or quiches (with nut meal crusts; there are recipes for these in
the Wheat Belly cookbooks) that can be used for exceptionally
low-cost breakfasts, or even dinners. Buy large quantities of
eggs from family farms and they will also be healthier, with
delicious orange- or red-colored yolks, if the chickens were
allowed to range and forage freely.

DEHYDRATE FOODS. This is one of my favorite strategies, as
it allows you to dehydrate leftover meats, vegetables, and
fruits to convert them into delicious snacks. Spice them up
with turmeric, ground red pepper, sea salt, and other spices
prior to dehydrating. A dehydrating device can be purchased
for as little $30 to $40 and will pay for itself after just a few
uses.

SHOP AS CLOSE TO THE SOURCE AS POSSIBLE. By
eliminating the middleman and avoiding high-end stores, you
shave off substantial added costs. Purchase vegetables from a
farm or farmers’ market. Subscribe to a community supported
agriculture (CSA) group (though you may want to split the
subscription with another family, given the high volume
typically provided) for vegetables, eggs, and meats.
Increasingly, a market style of CSA is emerging in which you
pick and choose each week what you desire, rather than
receiving a predetermined variety or quantity.

PRACTICE INTERMITTENT FASTING. While I don’t view the
practice of intermittent fasting as a money-saving maneuver, it
is so easy in this grain-free lifestyle and it packs so many
benefits that it can indeed result in diminished food costs. If,
for instance, you fast for 36 hours every 10 days, that means
you do not have to shop, cook, or eat for 4½ days per month—
all while feeling terrific, reducing blood pressure, restoring
insulin responses, and reducing risk for heart disease. Plus,
you’ll have a greater appreciation for the flavors and textures
of foods when you resume eating. Fasting means eating no
food but maintaining vigorous hydration, or else light-



headedness and nausea can result. (More on this in Chapter
14.)

The ultimate way to save money would be, of course, to
have a full-size garden and scavenge for edible leaves, tubers,
and mushrooms while hunting wild game, fishing, and
gathering shellfish. Wild turkey and deer are plentiful, and just
a few hunting excursions can yield a freezer full of meat.
Unfortunately, most people simply have neither the time nor
the inclination to return to their scavenging, hunting, and
gathering origins to this degree. But I believe that human
health is enhanced by always remembering that you and your
family are really just a small clan of hungry primates making
your way through the world.

Beyond the money saved by choosing just one or more of
the above cost-saving methods, you and your family will need
fewer (or no) antacids, prescription drugs for acid reflux,
antihypertensive drugs, cholesterol drugs, pain medications,
and antidepressants. You’ll also make fewer visits to the
doctor, emergency room, or hospital. So does grain elimination
cost you money? Heck, no. In many, if not most, instances, the
net effect of grain elimination is that it saves or makes you
money.

A GRAINLESS PRESCRIPTION
If grain elimination were a prescription dispensed by your
doctor, it would be unlike any other: There is no need to run to
the pharmacy to get it filled, shell out full cost or a co-pay, get
it refilled every month, and then endure side effects while
experiencing only partial benefit.

The “prescription” of grain elimination is something you
can conduct by yourself, in the comfort of your own home,
with no pharmacy hassles involved. This prescription costs
nothing and often yields cost savings. The only side effects
experienced are that your body will revert to its normal state,
which is not a side effect in the usual sense. Aside from
personal fears of the withdrawal process and concerns about
convenience, I can conceive of no reason why you should not
fill this prescription to release yourself from the appetite traps



set by grains and allow your body to declare its grain-free
health.



PART III

BE A GRAINLESS
OVERACHIEVER

The Next Steps to Reclaiming
Grain-Free Total Health



CHAPTER 8

CORRECT NUTRITIONAL
DEFICIENCIES CAUSED BY

GRAINS
Populations that depend on grains and legumes as staple foods consume diets rich
in phytic acid … This compound binds tightly to important mineral nutrients such

as iron and zinc, forming salts that are largely excreted. This phenomenon can
contribute to mineral depletion and deficiency.
—Victor Raboy, US Department of Agriculture

YOU’VE BEEN LOST at sea for 5 days, clinging to a piece
of driftwood. Sunburned, dehydrated, starving, sores all over
your body from getting nipped by curious fish, you
miraculously get saved. But you’re not physically better yet.
You’ve got some eating, drinking, and healing to do, along
with a promise to yourself that you will never go sailing again.
And so it goes after you’ve been rescued from a life of
“healthy whole grains”: It’s time to heal the wounds and
address the deficiencies.

Yes, you’ve experienced nutritional deficiencies—calorie
surpluses, but nutritional deficiencies. The idea that grains
cause nutritional deficiencies is, of course, contrary to
conventional advice. Conventionally minded dietitians and
nutritionists insist that grains are absolutely necessary for good
nutrition and that without them you will suffer nutritional
deficiencies, succumb to numerous diseases, be thrown off
your softball league, and be barred from setting foot in church
again. They even advise us to eat more grains to solve existing
nutrient deficiencies. Such advice is again guilty of flawed
logic. Yes, it is true that replacing white flour products with
whole grain products gives you the benefit of B vitamins and
fiber, because replacing something bad with something less



bad does indeed yield incremental health benefits. But it most
definitely does not mean that consuming plenty of whole
grains is better than consuming no grains at all. The absurdity
of conventional advice becomes clear when we view the
catalog of problems presented by grains and various nutrients
(see Chapter 4). This is the reason that all grain products are
sold fortified: to partially overcome their nutrition-impairing
effects.

The combination of digestion-impairing components in the
seeds of grasses exposes you to a collection of poorly digested,
toxic, allergic, and disruptive agents—no surprise, since we
are not suited to consuming anything from the grasses of the
earth. A cow or goat can obtain all of its nutrition from the
seeds of grasses, but you cannot, and fortification doesn’t
change that.

In Chapter 4, I detailed many of the ways in which grains
impair nutritional status. I touched on the use of nutritional
supplements in Chapter 5 as specifically applied to the process
of withdrawal from grains. Here I discuss the nutrients that are
typically deficient and require correction after grain
withdrawal has run its course. You are in the process of
healing after being rescued, but it’s going to take more than
just being tossed a life preserver.

PUMP SOME IRON
After blood loss, grain consumption is a common cause of iron
deficiency. Not eggplant, turnips, Brazil nuts, or pork loin—
only grains, and more specifically wheat, rye, and barley. As
discussed in Chapter 4, this explains why cultures heavily
reliant on grains experience high levels of iron deficiency
anemia, seen especially in growing children. Iron deficiency,
despite grain availability and even iron fortification, remains a
worldwide problem, affecting as many as two billion people.1
As discussed on this page, anthropologists have concluded that
the genetic condition hemochromatosis represents a mutation
that compensates for impaired iron absorption. Recall that as
little as 50 milligrams (mg) of phytates in a typical serving of
grains can slash iron absorption by 80 to 90 percent, and



absorption is worsened if any form of intestinal inflammation
enters the picture.

Iron deficiency is signaled by symptoms such as low
energy, light-headedness, inappropriate feelings of coldness
(also caused by hypothyroidism), breathlessness, and difficulty
maintaining concentration. Removal of grains permits normal
iron absorption to resume, and supplemental iron intake is
only necessary if low levels of the iron storage protein,
ferritin, or iron deficiency anemia are identified. In these
situations, several months of either over-the-counter or
prescribed iron supplements may be necessary and can
accelerate correction over just the increased iron absorption of
grain elimination.

Animal products are rich in the heme form of iron,
meaning the iron in hemoglobin (from red blood cells) or
myoglobin (from muscle), while plant sources provide
nonheme iron. Approximately 30 percent of heme iron is
absorbed, while approximately half as much nonheme iron is
absorbed.2 This means that the best sources of iron are eggs,
meats, and organs, such as beef, pork, poultry, liver, and
shellfish. The richest non-grain sources of nonheme iron are
spinach, chard, kale, molasses, pumpkin seeds, lima beans,
and kidney beans. The Recommended Daily Allowance
(RDA) for iron is 8 mg per day for adult men, 8 mg per day
for nonmenstruating women, 18 mg per day for menstruating
women, and 27 mg per day for pregnant women. (All
quantities refer to elemental iron, i.e., weight of the iron
alone.) Growing teenagers have 50 to 100 percent greater iron
needs than nonmenstruating adults. Vegans and vegetarians
may need to double their RDA of iron, as they only get iron
from non-heme iron sources.

Iron supplements come in the ferrous form: ferrous
fumarate, ferrous sulfate, and ferrous gluconate. Of these,
ferrous fumarate is the best absorbed (33 percent absorption)
and gluconate is the least (12 percent).3 The various
supplements should be dosed by the quantity of elemental
iron, not the total weight of ferrous fumarate, for example.
(There are also ferric forms that are poorly absorbed and are



not recommended.) Because of limited absorption, even of the
ferrous forms, typical dosing regimens of prescription forms of
iron provide 50 to 60 mg of elemental iron per day, divided in
two or three doses to maximize absorption. They’re generally
taken for only 1 to 2 months, and doses this high should not be
taken unless prescribed by a doctor. Heme iron forms are also
available, such as Bifera and Proferrin, and they may be
absorbed better and cause less gastrointestinal upset. Iron
supplements should not be taken without a diagnosed iron
deficiency, ongoing blood loss (such as through menses or
pregnancy), and careful monitoring, as iron overload can occur
and can be toxic, especially when excess visceral fat is
present. Note that cooking in iron cookware and even stainless
steel can increase the iron content in food, especially if acidic
foods are cooked, such as tomato sauce, citrus, or vinegar-
containing dishes. Typically 1 to 6 mg of iron are added to a
serving, especially when cast-iron pots and pans are new,
when prolonged cooking times are used, and when lots of
stirring is involved.4

Due to inflammation of the small intestine, people
diagnosed with celiac disease and Crohn’s disease may require
iron supplementation for longer than usual to compensate for
reduced absorption. Iron deficiency, especially mild degrees as
represented by low levels of ferritin but without anemia, are a
common performance-impairing issue in competitive athletes.
Athletes should consider an evaluation that includes a ferritin
level and CBC to document iron status; female and vegetarian
athletes, in particular, should consider a low-dose supplement
to correct any abnormalities or to prevent deficiency. (This
should be performed under the supervision of someone
knowledgeable about athletes and sports performance and who
will continue monitoring ferritin levels.) People with
hypochlorhydria, low stomach acid that can result from years
of grain consumption, may also require more prolonged iron
supplementation to correct iron deficiency and may benefit
from efforts to increase stomach acid (see this page for more
information).

ZINC: THE MISSING LINK



The phytates that impair iron absorption also impair zinc
absorption, resulting in widespread deficiencies among grain-
consuming people. Zinc deficiency accounts for a variety of
symptoms, including skin rashes, distortions of taste,
unexplained diarrhea and other gastrointestinal distress,
impaired growth and development in grain-dependent
children, increased susceptibility to infection, poor wound
healing, impaired learning, and other chronic health problems.
Grains are also low in zinc, compared to meat, poultry,
shellfish, and organ meats.5 Grain-consuming vegans and
vegetarians, in particular, can develop severe zinc deficiencies.
Twenty-five percent of the world’s population experience zinc
deficiency due to limited availability of meat and other animal
products and reliance on grains for calories.6 Zinc availability
is therefore becoming a hot topic for worldwide health.

As the human body needs 15 mg of zinc per day to permit
all zinc-dependent immune, neurological, reparative, and other
functions to proceed, supplemental intake can be important. It
is especially important during your first few grain-free months,
as your gastrointestinal health recovers from the destruction
previously wrought by grains. The RDA of zinc for adults is
11 mg per day for men, 8 mg per day for women, 11 mg for
pregnant women, and 12 mg per day for lactating women.
Much of your daily zinc needs can be obtained through food.
For example, 6 ounces of beef chuck roast provides 6 mg of
zinc; 2 slices of pork loin provide 5.8 mg; 4 ounces of chicken
breast provides 1.0 mg; 3 ounces of Alaskan king crab
provides 6.5 mg. More modest quantities are obtained from
vegetables, nuts, cheese, other dairy products, and other
seafood—generally less than 1 mg per serving.

Nutritional supplements such as zinc gluconate, zinc
sulfate, and zinc acetate can supplement dietary intake; look
for the quantity of elemental zinc in the preparation, not total
weight. Because zinc supplements are indeed meant to
supplement dietary intake, a modest additional intake of 10 to
15 mg of elemental zinc per day is reasonable. Because vegans
and vegetarians don’t eat zinc-rich animal products and
commonly rely on legumes that also contain phytates that
block zinc absorption, they typically require larger



supplemental doses, such as 15 to 25 mg per day. (It is wise
not to exceed 35 to 40 mg total—dietary and supplemental—
intake per day, since zinc can also be toxic in excessive
quantities.) Soaking legumes for several hours reduces their
phytate content—a useful strategy for people with marginal
zinc intakes. People who begin their grain-free journey with
inflammatory bowel diseases, have other malabsorptive
conditions, or take thiazide diuretics (such as
hydrochlorothiazide, chlorthalidone, or metolazone) may
already have a severe zinc deficiency, so higher levels of
supplementation may be required. Blood zinc levels are of
limited usefulness, as they can often underestimate tissue
levels. Nonetheless, if a blood level is obtained and is below
the quoted reference range or is at the lower end of that range,
zinc deficiency is likely. Zinc supplementation of 10 to 15 mg
per day in this situation is safe and effective.

MILKED OF MAGNESIUM
Magnesium deficiency is alarmingly common, given our
reliance on filtered water that has had all magnesium removed,
the reduced content of magnesium in modern crops, and the
widespread use of proton pump inhibitors—drugs for acid
reflux and ulcers that reduce magnesium absorption.7 To make
matters worse, phytates reduce magnesium absorption by 60
percent, even with a single bagel or sandwich.8 The more
grain is consumed, the more magnesium is blocked. Add it all
up, and magnesium deficiency is the rule, rather than the
exception. A diet rich in “healthy whole grains” virtually
assures deficiency.

The RDA of elemental magnesium is 320 mg per day for
adult women and 420 mg per day for adult men. Most people
obtain about 245 mg per day—well below the RDA—while
not even factoring in the impaired absorption caused by grains
or drugs. I view the intake set by the RDA as just enough and
not necessarily the ideal intake, so most of us fall way below
an ideal intake of magnesium. Magnesium deficiency has real
health implications. Because magnesium provides structural
integrity to bone tissue, a lack of magnesium contributes to
osteoporosis.9 Magnesium deficiency is also associated with



hypertension, higher blood sugars, muscle cramps, low birth
weight in infants, migraine headaches, and heart rhythm
disorders such as premature atrial and ventricular contractions,
atrial fibrillation, and sudden cardiac death.10 (Anyone who
has worked in a hospital cardiac unit recognizes the power of
magnesium replacement to miraculously subdue life-
threatening heart rhythms.) Magnesium deficiency can show
itself to an exaggerated degree during withdrawal from grain-
derived opiates. It is typically experienced as leg cramps and
disruption of sleep during those first few days.

Magnesium repletion provides substantial benefits. Women
supplementing magnesium demonstrated a 1.8 percent
increase in bone density over 1 year, compared to a reduction
in bone density in women not taking magnesium.11 In a study
of combination nutrients, 25 mg of elemental magnesium as
part of a panel of nutrients improved bone density by 4 percent
over 1 year, which was more than that achieved by the
prescription drug alendronate (Fosamax).12 Magnesium
repletion also reduces blood pressure: Supplementing with 410
mg of elemental magnesium per day reduces systolic pressure
by 3 to 4 mmHg and diastolic pressure by 2 to 3 mmHg.13

Increasing your consumption of magnesium-rich foods
helps correct the situation: Almonds and other nuts have 80
mg per ounce; peanuts have 50 mg per dry-roasted ounce;
peanut butter has 50 mg per 2 tablespoons; and spinach has
156 mg per cooked cup. The real magnesium superstars are
seeds, though: Pumpkin seeds have 191 mg per ¼ cup; sesame
seeds have 126 mg per ¼ cup; and sunflower seeds have 114
mg per ¼ cup. Spinach and seeds are therefore the richest
magnesium sources. For additional information on magnesium
supplements, see this page.

RUN NAKED IN THE TROPICAL SUN … OR
JUST SUPPLEMENT VITAMIN D

Humans were meant to roam the savanna with plenty of skin
exposed to the bright sun (activating vitamin D) while also
consuming the organs of animals (also rich in vitamin D).
When humans migrated north and south out of the savanna to



colder climates, we learned how to wear clothes that covered,
by necessity, much of our exposed hairless surface area, we
developed lighter skin to increase our capacity to activate D,
and we continued to consume the organs of animals. But even
these adaptations have proven inadequate, given modern
habits such as living and working indoors, wearing clothes that
cover skin surface area, aversion to the consumption of organ
meats (just since the mid-20th century), and, of course, the
disruptive effects of grains. Factor in that we lose the ability to
activate vitamin D in our skin with sunlight exposure after age
40, and it all adds up to a widespread and common deficiency
with substantial implications for health.14 In fact, I believe that
restoration of vitamin D is second only to grain elimination as
among the most powerful of health strategies.

Vitamin D deficiency allows a number of abnormal health
phenomena to occur.15

• Greater inflammation, as is reflected in higher C-reactive
protein levels, tumor necrosis factor, and others

• Higher blood sugar and resistance to insulin (the
conditions that lead to diabetes)

• Injury to pancreatic beta cells that produce insulin

• Weight gain

• Greater risk for osteoporosis and fractures

• Periodontal disease

• Higher risk for cancer, especially breast, prostate, colon,
ovarian, and melanoma

• Higher risk for heart attack, heart failure, and
cardiovascular mortality

• Preeclampsia and eclampsia during pregnancy

• Depression and seasonal affective disorder

• Autoimmune conditions

For many of these, the association between lower levels of
vitamin D and the disease is powerful. For example, vitamin D
deficiency provides as much as a 50 percent increased



potential for diabetes.16 Accordingly, all of the above
phenomena are improved or reversed with the restoration of
vitamin D to healthy levels, including the facilitation of weight
loss.17 However, note that achieving an ideal level of vitamin
D is key—not too low, but also not too high. What level of
vitamin D, measured as 25-hydroxy vitamin D, is ideal
remains open to debate; however, applying epidemiological
observations to the above diseases, combined with studies that
demonstrate vitamin D’s relationship to minimizing unhealthy
levels of parathyroid hormone that can impair bone health,
suggest that 60 to 70 ng/ml is the ideal range.18 Too much
vitamin D is also not a good idea. Besides provoking abnormal
calcium deposition in tissues, vitamin D levels that exceed 100
mg/dl are associated with increased potential for the abnormal
heart rhythm called atrial fibrillation.19 The majority of people
require vitamin D doses of 4,000 to 8,000 international units
(IU) taken in an oil-based gelcap form to achieve the target
value of 60 to 70 ng/ml. Vitamin D should be taken as D3, or
cholecalciferol, the form that occurs in the human body and is
widely available as a nutritional supplement, not the form
found in mushrooms (D2 or ergocalciferol), which is also the
form in prescription vitamin D. This is an instance in which
the nutritional supplement form is superior to the prescription
form. Ideally, your vitamin D level should be reassessed every
6 to 12 months to maintain desired levels, as needs can change
over time.

People with a history of Crohn’s disease, malabsorption, or
celiac disease may have difficulty absorbing vitamin D. They
usually start with more severe degrees of deficiency and may
not respond to the usual doses, particularly at the beginning of
a grain-free journey, before intestinal healing has occurred.20

Higher doses may therefore be required, adjusted by a health-
care provider monitoring 25-hydroxy vitamin D blood levels.
(It really helps to have a health-care practitioner who is
confident with the use of vitamin D, as very high doses are
occasionally required to overcome poor absorption.) Rarely,
absorption is so poor that injectable vitamin D has to be used
until intestinal healing has occurred.



THERE’S NOTHING FISHY ABOUT OMEGA-3S
Relatively infrequent consumption of seafood, avoidance of
consuming the brain tissue of land animals, and overreliance
on processed omega-6 oils in modern foods have led to
deficient levels of omega-3 fatty acids in modern people. Of
course, the seeds of grasses, with all their absorption-blocking
and inflammatory effects, add to the problem. Once grains are
removed, omega-3 fatty acid absorption may improve, but
intake may still remain low.

There are plenty of reasons to supplement omega-3 fatty
acids. We have, for instance, an abundance of clinical studies
that demonstrate that omega-3 fatty acids, as eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) obtained from
fish, yield reductions in sudden cardiac death, heart attack,
heart rhythm disorders (such as atrial fibrillation), autoimmune
inflammatory conditions (such as rheumatoid arthritis and
lupus), and a variety of cancers.21 These potential benefits
apply only to the EPA and DHA of fish oil, not to the linolenic
acid of flaxseed, chia seeds, walnuts, and other sources. While
linolenic acid is biochemically an omega-3 fatty acid and is,
for other reasons, a truly healthy oil, it does not yield the same
collection of benefits provided by EPA and DHA. There have
been some naysayers lately who’ve claimed an increase in
prostate cancer risk with omega-3 fatty acids (an assertion
based on a flawed analysis of the data) or lack of
cardiovascular benefit, but the overwhelming bulk of data
suggest otherwise. Omega-3s are essential fatty acids with a
clear-cut deficiency syndrome when they are lacking. Our
need for omega-3 oils makes sense from an evolutionary
standpoint, too, as we require them for brain development,
cellular signal transduction, and a multitude of other bodily
functions.

Omega-3 fatty acids have special relevance to the grain-
free experience. Once grains are removed from the diet,
weight loss proceeds at a rapid clip for most people, a process
that involves mobilization of fatty acids into the bloodstream.
This natural part of the weight-loss process is the reason why
cholesterol panels and other laboratory assessments are best



avoided during weight loss and for 4 weeks after weight loss
has plateaued. Blood drawn during active weight loss can
show increased triglycerides, reduced HDL cholesterol, and
even higher blood sugar, all of which are transient and correct
themselves when the flood of fatty acids subsides, accelerated
by omega-3 fatty acids’ ability to activate the enzyme
lipoprotein lipase. These ill-timed test results are often
misinterpreted by physicians who, unaccustomed to witnessing
the effects of weight loss, declare, “See, I told you that Wheat
Belly stuff was killing you!”

Fish oil is the only reliable and sufficiently potent source
of EPA and DHA. Krill oil, while interesting for its
astaxanthin content (a carotenoid similar to beta-carotene),
provides only a trivial amount of EPA and DHA. Krill oil is
often marketed as having a more highly absorbed phospholipid
form of omega-3s, which is true, but it contains so little that
you’d have to consume an entire bottle every day to yield a
sufficient quantity of EPA and DHA. I advocate an intake of
3,000 to 3,600 mg per day (the dose of combined omega-3
fatty acids, EPA and DHA, not of fish oil), divided into two
doses taken before breakfast and before dinner. This quantity
yields a level of omega-3 fatty acids in the bloodstream of 10
percent or more, meaning that 10 percent of all fatty acids in
red blood cells are comprised of EPA and DHA, the level that
provides maximal protection from cardiovascular disease and
a variety of anti-inflammatory benefits. The best fish oils
come in the liquid triglyceride form, as the triglyceride form is
better absorbed (particularly the DHA) and re-creates the form
of omega-3s as it occurs in fish. Excellent brands include
Ascenta NutraSea and Nordic Naturals. Liquid fish oil is not
fishy in odor, but it must be stored tightly sealed in the
refrigerator. Most fish oil in capsule form is the less-well-
absorbed ethyl ester form. You can still do just fine with
capsules; absorption just won’t be as complete as with the
triglyceride form.

Recently, concerns have been raised that the widespread
use of statin drugs for cholesterol reduction may impair the
potential for omega-3 fatty acids to yield benefits, since statins
preferentially divert fatty acid metabolism to yield higher



levels of omega-6 fatty acids.22 While omega-6 fatty acids,
such as linoleic (not to be confused with linolenic) acid, are
among the essential fatty acids, most modern people are
overexposed to omega-6s due to our widespread reliance on
corn, mixed vegetable, safflower, cottonseed, and other oils—a
situation that amplifies the potential for inflammatory
phenomena. My choice, whenever possible, is to avoid the use
of statin drugs while preserving the natural health benefits of
omega-3 fatty acids.

IODINE: “KEEP YOUR FAMILY GOITER FREE”
AND OTHER LESSONS RELEARNED

While we cannot blame grains for disrupting iodine status,
iodine deficiency is such a common stumbling block in people
who eliminate grains that it is worth knowing how and when
to correct deficiency to remove this impediment to total health.
Most people have forgotten that, until the first half of the 20th
century, disfiguring goiters occurred in 20 percent of the
population: large bulging thyroid glands on the front of the
neck caused by a lack of iodine. This was a serious problem in
inland areas away from ocean sources of iodine (and in people
who failed to consume the thyroid glands of land animals,
which are rich in iodine). The connection between goiter and
iodine deficiency was recognized around 1920 and led to the
introduction of iodized salt in 1924. The FDA then urged the
public to use more salt. (The Morton iodized salt slogan in the
early 20th century was, “Help keep your family goiter free!”)
It worked: Goiters essentially disappeared as enthusiastic use
of iodized salt became the rule. Even today, iodized salt is
considered a great public health success story, and most people
younger than 50 years old have never even seen a goiter.
Unfortunately, excessive salt consumption caused health issues
in some susceptible individuals, prompting new advice:
Reduce salt and sodium exposure. Now, in the 21st century,
health-conscious people proudly declare their avoidance of
iodized table salt. Others have turned to alternative sources,
such as sea salt (very little iodine content), kosher salt (no
iodine), and potassium chloride–based salt substitutes (no



iodine). As a result, iodine deficiency and goiters are staging a
comeback.

Iodine is an essential trace mineral for health. Just as
deficiency in vitamin C will lead to the loose teeth, open sores,
and inflamed joints of scurvy, so does iodine deficiency lead to
serious health problems. Simply meeting the RDA of 150 mcg
per day will prevent a goiter from developing and maintain a
normal level of thyroid hormone production for most people.
If iodine is unavailable to the thyroid gland, production of
thyroid hormones T3 and T4 (the 3 and 4 refer to the number
of iodine atoms per molecule of these hormones) begins to
flag and hypothyroidism (underactive thyroid) ensues. Iodine
deficiency over time leads to a thyroid gland that enlarges—a
goiter. However, it is not necessary to have a goiter for thyroid
dysfunction to be present.

Iodine deficiency slows metabolic rate and is therefore a
common reason someone may be unable to lose weight.
Athletes and people engaged in frequent heavy physical effort
are at a higher risk for iodine deficiency because of iodine loss
through perspiration.23 Vegetarians who avoid seafood and
iodized salt also have a greater likelihood of iodine deficiency
than omnivores do.24 Iodine is also proving to be important for
breast health, as deficiency has been associated with
fibrocystic breast disease, a potential precursor to breast
cancer. (Luckily, iodine replacement is associated with
reversal of this disease.25) The salivary glands also concentrate
iodine, providing protection against undesirable
microorganisms in the mouth. What is not clear is just how
much iodine we need for optimal health. Does alleviating
goiter also mean that thyroid function is optimized? To further
complicate the situation, what quantity of iodine is required in
the presence of ubiquitous environmental blockers of thyroid
function and iodine? Many industrial chemicals have been
shown to block thyroid hormone production; having sufficient
iodine helps prevent these chemicals from entering thyroid
tissue,26 but how does this factor into our decisions when
choosing a dose of iodine?



There are no confident answers yet. Simply adhering to the
RDA of 150 mcg or thereabouts per day for adults is likely
just enough for most people to avoid a goiter. Many
multivitamins and multiminerals contain the RDA for iodine.
Relying on iodized salt is a flawed method of obtaining iodine
because salt increases blood pressure in a minority of
susceptible people, causes fluid retention, and can accelerate
osteoporosis. It’s also tough to know precisely how much
iodine you are obtaining simply by shaking your salt shaker
over food. Iodine in salt is also inconsistent and volatile,
evaporating from the container within 4 weeks of opening it.27

(The canister of iodized salt that’s been sitting in your
cupboard for 6 months therefore contains little to no iodine.) If
there is any indication of hypothyroidism, such as
inappropriately cold hands and feet, low energy, constipation,
or thinning hair, and certainly if an enlarged thyroid is present,
an increase in iodine to the 500 to 1,000 mcg per day range
may increase thyroid hormone output if lack of iodine is the
limiting factor. Iodine is readily obtained from supplements
such as potassium iodide drops, capsules, or kelp tablets (a
dried seaweed form that approximates the natural, ocean-
derived source).

Thyroid testing can suggest iodine deficiency with the
pattern of a free T4 at the lower end or below the reference
range, along with a slightly higher than optimal TSH of 1.5
mIU/L or greater. This is usually corrected after 3 to 6 months
of iodine replacement if iodine deficiency is the cause,
especially if any thyroid enlargement is present. Rarely,
someone with hypothyroidism or goiter will develop an
abnormal hyperthyroid response to iodine. This occurs
because the iodine deficiency present before correction distorts
thyroid function; adding iodine can worsen the situation
temporarily by activating hyperthyroidism with palpitations,
sleeplessness, and anxiety. Iodine replacement may therefore
be best undertaken alongside monitoring of thyroid function,
as well as other assessments of thyroid status (such as some
form of thyroid imaging), by your health-care provider. Once
cleared of trouble spots (such as abnormal thyroid nodules),
some people succeed by increasing their dose of iodine



gradually, starting at the RDA of 150 mcg per day and
gradually building up by 50 to 100 mcg increments over 6
months until the desired dose (500 mcg per day) is achieved.

Note that in addition to iodine deficiency, grain
consumption over a period of years can also activate
autoimmune thyroid gland inflammation, Hashimoto’s
thyroiditis, or Graves’ disease. This can result in a damaged
thyroid that underproduces thyroid hormone (hypothyroidism),
a situation that does not respond to iodine supplementation.
Anyone with a history of Hashimoto’s thyroiditis, Graves’
disease, thyroid cancer, or thyroid nodules should supplement
iodine under the supervision of a knowledgeable health-care
provider.

Additional information about thyroid health and the details
behind thyroid hormone replacement can be found in Chapter
11.

VITAMIN B12: SIDESTEP DEFICIENCY

I view vitamin B12 absorption as something like a complicated
salsa or rumba series of dance steps: Great if you get it right,
but there’s plenty of opportunity to misstep and botch up the
dance. Because several steps are required for absorption, B12
is easily interrupted, resulting in a deficiency that may persist
for months or even a lifetime after grains are removed,
especially if hypochlorhydria (low stomach acid) is present.

Most cases of mild to moderate B12 deficiency are
unaccompanied by symptoms but present as macrocytic
anemia, as the red blood cells, while fewer, are larger than
normal. (Note that anemia is not something you want to
diagnose yourself, as a blood test is required and a cause needs
to be identified to distinguish it from conditions such as iron
deficiency from colon cancer.)

Lesser degrees of B12 deficiency that precede the
development of anemia can be identified by assessing a
vitamin B12 blood level (cobalamin or holocobalamin), with
the ideal level being toward the upper half of the reference
range, since the symptoms of B12 deficiency (peripheral



neuropathy, impaired balance, and memory impairment) can
occur at the lower end of the normal range.28 B12 assessment
is best combined with measurement of methylmalonic acid,
which is superior to B12 levels alone in detecting earlier or
subtle degrees of B12 deficiency.29

The average diet that includes animal products provides
around 4 to 10 mcg of vitamin B12 per day, of which
approximately 50 percent is normally absorbed—an intake that
does not ensure full maintenance of normal B12 levels.30 Low-
dose supplementation of B12 (or enthusiastic consumption of
organ meats and clams) is therefore a good practice.
Supplementation of 50 mcg per day can assure most people of
long-term adequate intake. Note that there is no B12 toxicity
and that some people simply choose to supplement B12
chronically, a benign and inexpensive practice.

If absorption is not normal, as in pernicious anemia,
inflammatory bowel disorders, or hypochlorhydria, then B12
may be poorly absorbed from food and long-term B12
supplementation is necessary. Sometimes the injectable, rather
than the oral, form will be administered to circumvent
impaired absorption. B12 absorption can be impaired early in
the grain-free experience, especially in people 65 years old
and older. An easy workaround is to take higher doses to
ensure absorption. Doses of 500 to 1,000 mcg are effective in
most people.31 Such higher doses should be taken with
occasional monitoring of B12 or methylmalonic acid blood
levels to ensure that deficiency has been corrected. While
there is likely no advantage in oral versus sublingual
preparations,32 there is an advantage in choosing the naturally
occurring (though more expensive) methylcobalamin form
over the more common synthetic cyanocobalamin form.33 The
methyl form of B12 may also be safer, as the cyanide molecule
in the cyanocobalamin form can theoretically accumulate in
smokers or if kidney function is impaired. (I say theoretically
because cyanide toxicity has never been documented with
cyanocobalamin supplementation.)



Foods rich in vitamin B12 include chicken liver, with 17
mcg per 3½-ounce serving; veal liver, with 85 mcg per 3½-
ounce serving; lamb liver, with 130 mcg per 6 ounces; various
cuts of beef, with 6 to 10 mcg per 8-ounce serving; Alaskan
king crab, with 15 mcg per leg; cooked herring, with 14 mcg
per 5-ounce filet; salted mackerel, with 16 mcg per cooked
cup; canned sardines (with bones), with 13 mcg per cup; and
bluefin tuna, with 18 mcg in 6 ounces. In general, organ meats
(such as liver, kidney, pancreas, heart, and brain) contain much
greater quantities of vitamin B12 than the muscle cuts do.
Clams are also a rich source, though they vary in B12 content
with variety, but generally supply more than finned fish, ounce
for ounce.34 Vegetables, nuts, seeds, flaxseed, chia seed,
coconut, and mushrooms contain no B12, explaining why B12
deficiency is such a common concern for vegans and
vegetarians. In short, eat no grains but include liver, meats,
and seafood in your diet to choreograph your way back to
repleting vitamin B12.

FIGURE OUT YOUR FOLATE NEEDS
Folate deficiency is much less common nowadays, as folic
acid has been added to grain products in the United States and
Canada. While the incidence of spina bifida has decreased as a
result of this, there may be undesirable consequences, as well,
including increased cancer risk. With grain elimination, of
course, we are removing the fortification as well as the
additional risks it carries.

Folate status is readily assessed by measuring the quantity
of folate in red blood cells (called RBC folate), a better
measure of tissue levels than blood levels of folate.35 The
RDA for folate is 400 mcg per day for adult men and women,
600 mcg per day for pregnant women, and 500 mcg per day
for lactating women.36 Most of us eating a grain-free diet can
readily obtain sufficient quantities of folate simply by eating
healthy, folate-rich foods. Rich sources of natural folate
include beef liver, with 430 mcg in 6 ounces; spinach, with
262 mcg per cooked cup; asparagus, with 178 mcg in eight
spears; Brussels sprouts, with 156 mcg per cooked cup;



romaine lettuce, with 64 mcg per cup; and eggs, with 66 mcg
in three.37 In general, green vegetables (folium is Latin for
leaf), nuts, seeds, meats, fish, legumes, and eggs add to a
healthy intake of folate. Most people who do not have celiac
disease, gluten sensitivity, or inflammatory bowel disease can
obtain healthy levels of folate just by eating real, single-
ingredient foods. People who do have these conditions, as well
as women of childbearing age or who are pregnant, should
consider supplementation.

Folate is exceptionally easy and inexpensive to supplement
in its synthetic form, folic acid. The US Public Health Service,
the Centers for Disease Control and Prevention, and the Food
and Nutrition Board of the Institute of Medicine all advise
women of childbearing age to supplement with 400 mcg of
folic acid per day to reduce the risk of congenital defects.
However, it is important not to overdo it, as folic acid is an
example of something that’s unhealthy whether you take too
little or too much—especially when it’s consumed as synthetic
folic acid. Several studies have suggested that doses of folic
acid of 800 mcg or more per day may increase cancer risk, and
while folic acid supplementation in grain products has indeed
reduced the incidence of neural tube defects in newborns,
higher folic acid intake may be associated with increased
colon and prostate cancer risk.38

For these reasons and because there are differences in how
foodborne folates and synthetic folic acid are metabolized, it is
preferable to supplement with the 5-methylfolate form because
it does not result in abnormally high levels of unmetabolized
folic acid in the bloodstream.39 The 5-methylfolate form is
also proving to be more effective in situations such as
treatment of depression, with several clinical trials
demonstrating dramatic responses with or without
conventional antidepressant therapy.40 However, we should be
careful even with the 5-methylfolate form, as it remains
unclear whether high doses of this form have potential for
increasing cancer risk. Anyone concerned about folate intake
and their grain-free lifestyle would likely do fine by
supplementing with 400 mcg per day in the 5-methylfolate



form. This is enough to address deficient intake from diet but
not enough to invite concerns about cancer.

FIBER: QUIT YOUR PUSHING
Getting more fiber is a common justification for encouraging
us to consume more grains, since greater fiber intake has been
associated with reduced heart disease, diabetes, weight gain,
and colon cancer. And grains are indeed rich in fiber, much of
it indigestible, just like the many other components of the
seeds of grasses. Conventional wisdom holds that greater fiber
intake is good for bowel health and encourages regularity. We
are advised to consume whole grains—the seeds of grasses—
as breads and breakfast cereals, even if they taste like
cardboard with a bit of sugar added.

Primitive humans, who generally enjoyed much higher
total fiber and prebiotic fiber (discussed further in Chapter 9)
intake than modern humans do, obtained fiber from legumes,
tubers, vegetables, fruits, nuts, and seeds—not grains. The
belief that grains must be among our sources of fiber is a
recent notion, and it’s one that is at odds with human nutrition
over the past 2.5 million years. Total fiber, as well as prebiotic
or resistant fibers, can be reliably obtained in adequate
quantities without grains.

Much of the fibers provided by grains are of the
indigestible cellulose form—the same polysaccharide structure
found in wood. Cellulose and related fibers are indigestible by
humans and indigestible by bowel flora, and therefore they
pass through, yielding “bulk” that has been associated with
bowel health. Minus grains, plentiful cellulose-type fibers can
be obtained from nuts and seeds to reach the 30 grams (g) or
so per day advised by most health agencies. For example,
almonds provide 6 g per ½ cup; Brazil nuts provide 5 g per ½
cup; peanuts provide 6 g per ½ cup; pecans provide 5 g per ½
cup; sesame seeds provide 13 g per ½ cup; sunflower seeds
provide 6 g per ½ cup; and walnuts provide 3 g per ½ cup.
(Peanuts are listed here despite being a legume, since they are
consumed much like nuts.)41 Don’t worry: Without grains, you
can still get plenty of wood in your diet.



Vegetables, mushrooms, and fruits are other important
sources of fiber, a mixture of digestible and indigestible forms.
One cup of spinach, cooked, for instance, provides 4 g total
fiber; two stalks of broccoli provide 12 g; 10 spears of
asparagus provide 3 g; ¼ cup of coconut flour provides 9 g;
one avocado provides 9 g; and five large strawberries provide
5 g. If ideal daily intake of fiber is estimated to be 25 to 40 g
or more per day, obtaining this value is no problem if you
include some nuts and seeds in your diet, some sources of
prebiotic fibers (ideally 10 g or more per day; see Chapter 9),
and some vegetables and fruits. Adding some ground golden
flaxseed or chia seed can boost fiber intake considerably: ½
cup of flaxseed adds 23 g of total fiber; ¼ cup of chia seed
adds 15 g fiber.

Provided your diet is not rich in foods like candy bars,
chewing gum, and soft drinks, but rather is rich in nuts, seeds,
vegetables, mushrooms, and fruits, as well as sources of
prebiotic fibers, obtaining healthy quantities of all forms of
fiber is virtually effortless, no pushing required.

THE GRAIN DEFICIENCY SYNDROME
One thing you do not have to do is correct deficiencies that
develop as a consequence of eliminating grains. There is no
such deficiency (putting aside the folate deficiency that can
develop during pregnancy in any woman, grain-consuming or
not). There is no deficiency of riboflavin, niacin, or thiamin;
no deficiency of vitamins A, C, or E; no deficiency of protein,
fat, or fiber. In fact, the opposite is often true: Nutrient status
improves without the nutrient-blocking effects provided by the
indigestible seeds of grasses.

If you replace the lost calories of grains with chips, soda
pop, and French fries, then many deficiencies can indeed
appear. But if you replace them with healthy foods, such as
vegetables, meats, fish, and nuts, you will obtain nutrients and
fiber in the same way that humans did for the first 99.6 percent
of our time on earth. It’s okay to skip the nutritional mistakes
made during the grassy detour that has consumed the last 0.4
percent of our time here.



CHAPTER 9

FULL RECOVERY FROM POST-
TRAUMATIC GRAIN GUT

SYNDROME
I don’t stop eating when I’m full. The meal isn’t over when I’m full. The meal is

over when I hate myself.
—Louis C. K.

IF THERE’S ONE problem area in the world of grain-free
living, it’s the gastrointestinal tract. We’ve previously
discussed how grains do their dirty work in disrupting
gastrointestinal health and how grain elimination unravels
these effects. Now we’ll discuss how to restore ideal
gastrointestinal health in the aftermath of grain removal.

It’s truly a uniquely human experience to have
gastrointestinal function, adapted to the wide food variety of
omnivory, go so wrong. Surely a wolf, consuming a diet
almost exclusively carnivorous with virtually no plant fiber,
does not have to struggle with hard, dry stools, constipation,
and hemorrhoids. I believe we would have to search long and
hard to find a goose who struggles with explosive and
inconvenient loose stools or who has to take a surprise break
from his flock while flying in formation. Yet humans are
plagued by an astounding variety of gastrointestinal
difficulties, from annoying to life threatening.

Why? Is it because humans are so poorly adapted to
consuming the food on this earth and converting it to the
essential components of our bodies that one in three of us
experiences an abnormal gastrointestinal condition at any
given time—conditions that sometimes last years, decades, or
even an entire lifetime? Are we so evolutionarily challenged



that we need to take drugs for decades to reduce stomach acid,
or remove an entire colon and replace it with an artificial
orifice for our stool to emerge, just to allow painless
digestion? Or could there be a thing or things we are exposed
to that have altered our ability to adapt, distorted our
relationship with foods, and upset the usual subconscious and
painless process of converting nutrients into human tissue?

The answer, of course, is that turning to the seeds of
grasses and regarding them as food was an error of
monumental proportions. The food of ruminants served us
well in times of desperation, but they were never meant to be
consumed in times of plenty, and they were certainly never
meant to dominate the human diet. Humans simply cannot
digest the components of grasses, including that of their seeds.
Such indigestible or poorly digestible seed components
include wheat germ agglutinin (WGA), which emerges totally
unscathed after its mouth-to-anus journey, and gliadin, which
increases intestinal permeability and initiates autoimmunity.
Likewise, the various forms of grain proteins are incompletely
digested by our bodies. Grains contain a virtual Who’s Who of
gastrointestinal destruction.

Toss in all the other varied disruptions of gastrointestinal
function wrought by the components of grains, and your
esophagus, stomach, and small and large intestines look like a
nuclear testing site in the Nevada desert. Remove the
disruptive components of grains after the blast has done its
damage and it is indeed followed by “fallout.” Not the sort that
involves radiation injury, of course, but the type that leaves a
digestive landscape of destruction, disrupted nutrition,
distortions of hormonal signaling, disordered digestive control,
and a bacterial population that’s confused by this new world.

This is why it’s common for someone to remove grains
and experience rapid relief from acid reflux, heartburn, and
bowel urgency but be left with bloating and constipation that
don’t respond to the usual maneuvers, such as fiber
supplementation. Because we also make efforts to undo the
insulin resistance of prediabetes and diabetes that affects so
many people, we limit carbohydrates, a strategy that can have
undesirable effects on bowel flora and that needs to be



addressed with specific fiber strategies—though certainly not
the fibers from grains. Additional efforts and insights can
therefore be important to fully recover and rebuild a normal,
healthy gastrointestinal system that works in an orderly,
predictable fashion and is replete with healthy bowel flora.

So how do you rebuild full gastrointestinal health on the
scorched and damaged scene that remains after you’ve
removed grains?

REPOPULATE WITH FRIENDLY FLORA
Years of grain consumption disrupt the composition of bowel
flora in your intestinal tract. Remove the disruptive effects of
grains, and your bowel flora begin to shift back to a more
healthy profile—but not immediately. This shift can require
months, and your flora do not always return fully, as your
body cannot create bacterial species it lacks, just as a dirty pile
of rags cannot spontaneously generate rats or a pile of dust
generate fleas. Residual abnormalities, such as
hypochlorhydria (reduced stomach acid), can also prevent
normal bowel flora from getting reestablished. It’s also
important to reduce the overgrowth of bacteria that typically
ascends up from the colon into the normally thinly populated
ileum and jejunum. Under normal conditions, the colon is
heavily populated with trillions of bacteria, there are fewer
bacteria higher up, and there are fewer than 1,000 bacteria per
milliliter up in the duodenum and stomach.1 When
gastrointestinal health is disrupted, undesirable species
increase in numbers, not uncommonly working their way up
the 20-some feet of small intestine, duodenum, and even
stomach. These marauding bacteria are potentially responsible
for continued gastrointestinal symptoms despite the removal of
grains.

Up to 35 percent of people with no other gastrointestinal
disease and no symptoms have bacterial overgrowth
(dysbiosis) or other distortions of bowel flora composition.
Even though many doctors regard irritable bowel syndrome
(IBS) as a benign condition, 30 to 85 percent of people with
IBS have varying degrees of dysbiosis at the time of their



diagnosis—it is not benign.2 Overgrowth of unhealthy bacteria
is common in people who have low stomach acid due to acid-
blocking drugs (such as Prilosec, Prevacid, Protonix, and
Pepcid) or reduced stomach acid provoked by prior grain
consumption; people who have taken antibiotics repeatedly or
chronically; people with diabetes; people who take narcotics
that slow bowel function; people with chronic constipation,
which also slows bowel function; and people with
fibromyalgia, Crohn’s disease, ulcerative colitis, celiac
disease, and autoimmune diseases. Even rosacea and restless
leg syndrome have been associated with dysbiosis.3 In short, if
you have lived a modern life, you probably have some degree
of dysbiosis.

There is debate over how to diagnose such distortions of
bowel flora. While sampling the contents of the upper small
intestine with an endoscope yields the most confident
assessment, it is invasive and costly. Other methods include
breath tests that look for the altered products of metabolism
provoked by abnormal bacteria and tests that examine stool
samples using a number of different methods. Thankfully, only
an occasional person needs to undergo such evaluations, since
the methods discussed here restore normal, healthy bowel flora
in the majority of people.

It’s therefore time to repopulate the gastrointestinal tract
with healthy species such as Lactobacillus and
Bifidobacterium. Some of this is accomplished simply by an
increase in their numbers, while some healthy species also
produce bacteriocins—small proteins that act as natural
antibiotics on unhealthy bacteria.4 The most effective species
to employ in probiotics may be those that are best at producing
effective bacteriocins. A wonderful thing happens when the
disruptive effects of grains are removed and healthy bacterial
species reenter the picture in large numbers: They out-compete
the undesirables for nutrients, reducing their number, while the
number of desirable species increases as they feed and
reproduce. Bowel health and multiple other facets of health
improve as a result.

Probiotics: Call In the Reinforcements



While your bowels are likely to repopulate with healthier
bacterial strains over months or years as you get exposed to
bacteria from other humans, contaminants in food, doorknobs,
and other sources, the judicious use of a probiotic preparation
simply abbreviates the timeline. It also increases the odds of
acquiring a wider range of desirable species, as there is a
healthy synergy that derives from inoculating your bowels
with a wide variety of bacterial species. You can accelerate the
conversion to healthier bowel flora by supplementing with a
high-potency probiotic that provides a broad collection of
bacterial species believed to be part of healthy bowel flora.
(Nobody knows just what precisely constitutes the full range
of healthy species that may have prevailed in the age prior to
grain consumption, despite the useful insights provided by
coprolite analysis discussed on this page. The composition of
probiotic preparations therefore constitutes our best guess at
what may be necessary for restoration of bowel health.)
Probiotics supply a range of healthy bacteria that deprive
undesirable species of nutrients, produce bacteriocins, restore
the normal mucous barrier of the intestine, provide greater
quantities of butyrate, and facilitate normal immune
responses.5

Among the best probiotics are VSL#3, Garden of Life, and
ReNew Life brands, all of which offer high-potency products
in the multibillion CFU range, which work better than lower-
potency preparations that run in the millions or tens of
millions. While 30 billion or more bacteria sounds like an
awful lot, that quantity represents only a fraction of the
trillions of bacteria inhabiting the gut. Typically, probiotics
contain a range of bacteria from Lactobacillus and
Bifidobacterium species, the two broad groups generally
agreed to have health benefits. Species include L. plantarum,
L. brevis, L. acidophilus, L. casei, L. paracasei, L. rhamnosus,
L. salivarius; B. bifidum, B. lactis, B. subtilis, B. breve, and B.
longum. The key with probiotics is therefore to supply
sufficient numbers and a broad range of species—typically a
dozen or more. Some probiotic preparations contain a yeast,
Saccharomyces boulardii, either as part of a panel of bacterial
species or by itself (as in the product Florastor), because



clinical studies have demonstrated effects such as protection
from Clostridium difficile infection, which can develop after
antibiotic use.6

Rarely, the dysbiosis or small intestinal bacterial
overgrowth (SIBO) at the start of a grain-free journey is so bad
and intestinal health is so disrupted that a probiotic is
inadequate and a course of antibiotics is required along with
the probiotic. This can accelerate the elimination of truly
pathogenic species, such as Escherichia coli, Klebsiella
pneumoniae, Enterococcal species, and some clostridia that
may have become dominant. This is more common in people
with diagnoses such as Crohn’s disease, ulcerative colitis,
celiac disease, and malabsorptive syndromes, as well as in
people who have been subjected to multiple courses of
antibiotics for other infections. This two-pronged approach is
something that should only be undertaken under the
supervision of someone well acquainted with the issues of
small intestinal bacterial overgrowth. Unfortunately, this is
usually not the province of a gastroenterologist, a specialty
that typically concerns itself with what can be viewed via an
endoscope, but is best managed by practitioners of functional
medicine, naturopaths, or other more naturally minded
practitioners.

Living Off the Leftovers: Prebiotics
Recall that the human intestinal tract is populated by trillions
of bacteria—a couple pounds of teeming life hungry to survive
and living off the things you put in your mouth and swallow.
We are meant to live in a happy, mutually beneficial
coexistence. But bacteria have had to accept a second-class
life: They only get your leftovers. You eat breakfast, which
gets chewed into fragments, broken down, and absorbed by
your own digestive process into amino acids, fatty acids, and
glucose. By the time digestive remains make it to the colon,
where the majority of bacteria reside, there’s not a lot left.
Some of what remains are indigestible fibers, so bacterial
species able to scavenge undigested fibers found their niche
and flourished—provided we continue to consume such
indigestible polysaccharide fibers. In return, bacteria



metabolize the polysaccharides into fatty acids acetoacetate,
propionate, and butyrate, which nourish intestinal cells.
Butyrate is particularly interesting, as it is also a primary
source of energy for the intestinal lining and is necessary for
its health. Because such indigestible fibers cause healthy
bowel flora to proliferate and thrive, they are often called
prebiotics, also known as resistant starches, because they are
resistant to human digestion. Prebiotics are important: They
can make or break an effort to restore bowel health and
healthy bowel flora. In particular, the lactose-fermenting
families of Lactobacillus and Bifidobacteria that humans have
harbored in their bowels for millions of years thrive on
prebiotic fibers.

Prebiotics are often called “fibers,” though they do not
look nor act like what we usually associate with fibers, such as
those in wheat bran. They are indeed fibers in the sense that
they are polymeric (multiunit) polysaccharides. In the past,
they were often called viscous or soluble fibers, as they were
gooey and soluble in water solutions, though such distinctions
have blurred as we’ve identified a wider variety of fibers.
Prebiotic fibers are, however, distinct from the cellulose fibers
of grains and grasses. Humans have almost no capacity to
digest cellulose. Ruminant mammals likewise lack the
enzymes to digest cellulose, but they harbor bacteria that has
this capacity in their four-compartment stomachs and spiral
colons.

Because prebiotic fibers are a preferred energy source for
lactose-fermenting bacteria, enriching the diet with prebiotic
fibers encourages growth of Lactobacillus and Bifidobacteria
species that yield greater quantities of butyrate for intestinal
health. Accordingly, it is becoming clearer in clinical studies
that prebiotics are associated with reduced potential for colon
cancer.7 Prebiotics are also proving to be useful for reducing
blood sugar and improving sensitivity to insulin, reducing
blood pressure, and achieving other improvements in
metabolic markers. In addition, supplying plentiful prebiotic
fibers to your bowel flora reduces intestinal reabsorption of
bile acids, an effect that reduces cholesterol production in the
liver and leads to reductions in LDL and total cholesterol.8



Primitive humans used sticks, bone fragments, and stones
as tools to dig up the energy storage organs of plants—roots
and tubers—which are rich in indigestible polysaccharide
fibers. This practice is documented in the anthropological
record as far back as pre-Homo Australopithecines and is
thereby deeply rooted in human dietary adaptation.9 We would
likely find most such roots and tubers inedible, as they were
dense, tough, fibrous, and not very tasty. Unfortunately, our
modern roots and tubers, such as white potatoes and sweet
potatoes, tend to be hybridized forms chosen for their high
starch content. And because they are eaten cooked, rather than
raw, their fibrous starches are converted from an indigestible
polysaccharide form to a highly digestible sugar form that
results in high blood sugars, as evidenced by the exceptional
glycemic index of a baked white potato (70 to 111).

While grains contain prebiotic fibers—one of their few
redeeming features—they simply come with too much
unhealthy baggage. Non-grain foods that contain such
prebiotic fibers include vegetables (especially Brussels
sprouts, cabbage, garlic, and onions), fruits, and nuts. But the
superstar sources of such fibers are starchy legumes and
tubers, such as beans and potatoes. Legumes (such as kidney
beans, black beans, pinto beans, other starchy beans, and
lentils), when consumed in modest quantities (¼ to ½ cup per
serving, or no more than 15 grams (g) net carbohydrates), can
be used as a source of prebiotic fibers. Potatoes consumed raw
can provide another source, as do green, unripe bananas;
because the fibers remain in the indigestible form, the high
glycemic potential is not expressed. Inulin fibers from chicory
root or Jerusalem artichoke are other sources.

The foods with the greatest prebiotic fiber return are:10

Raw white potato (peeled): 10 to 12 g fiber per ½ medium

Hummus or roasted chickpeas: 15 g fiber per ¼ cup (10 g
net carbohydrates in ¼ cup)

Lentils: 2.5 g fiber in ½ cup (11 g net carbohydrates)

Beans: 3.7 g fiber in ½ cup (22 g net carbohydrates)



Green bananas and plantains: 27 to 30 g fiber in one
banana

Inulin: 5 g fiber per teaspoon

As with probiotics, a mixture of prebiotic fiber sources is
ideal. I like to slice or chop raw potatoes to include in salads,
blend a chopped raw potato or green banana into a smoothie,
and dip vegetables or grain-free crackers into hummus. (See
recipes in Appendix A.) Inulin can be purchased as a powder,
and it’s in the erythritol sweetener mix Swerve (see Appendix
D). Powdered inulin can be used to add a sweetening effect to
foods, as well as provide better mouthfeel in ice creams and
iced coconut milk. It is also available as a powder or
supplement that you can add to foods, such as fermented
coconut yogurt or kefir. Note that such fibers should be
consumed unheated for their prebiotic benefits, since heating
tends to break them down into sugars.

While the average person obtains around 5 g of prebiotic
fibers per day from his or her diet, we can fall below even this
average intake when we eliminate grains. It is not known what
the ideal daily intake of prebiotic fiber is; measurable
increases in butyrate production get under way with intakes of
8 to 9 g per day, but 10 to 20 g or more per day is likely ideal,
judging by the many observations of short-chain fatty acid
production and metabolic consequences, such as reductions in
blood sugar. (Interestingly, intake of prebiotic fibers may have
been as high as 135 g per day in primitive lifestyles.)11

If symptoms such as bloating or intermittent loose stools
are present due to inadequate intake of prebiotic fibers, several
weeks of supplementation are required before you’ll feel
relief. This is likely due to the slow healing of low-grade
colitis, a process that develops over several weeks of
“feeding” bacteria the fibers they prefer. Note that substantial
intestinal gas can be a problem at the start, but this effect
wears off over several weeks. Many people find it easier to
start with a low dose, such as 5 g per day, and slowly increase
to the desired intake over time. And because healthy bowels,
just like a healthy, thriving garden, require constant care and



feeding, ideal bowel health develops by following prebiotic
strategies for a lifetime.

Fermentation Nation
Fermented foods represent another long-term strategy worth
incorporating into your diet to maintain healthy bowel flora
and bowel health. Fermentation is as old as humans, as the
natural process of decay—rotting—occurs whenever any food
sits exposed to the air for more than a few hours. Humans
discovered that the food beneath the rot—not exposed to air,
but in an anaerobic environment—was not only safe to
consume, but was also tasty. We now know that it is also
healthy.

Prior to the age of refrigeration, fermentation was used to
preserve foods. If lactate-fermenting bacteria are among the
bacteria that contaminate the leaves you’ve gathered or the
meat of the wild boar you’ve speared, lactic acid will be
among the by-products produced through the process of
fermentation if the food is not exposed to air. The lactic acid
reduces pH and kills dangerous organisms. (Alcoholic
fermentation to produce beer and wine proceeds by a different
set of reactions.)

Fermented foods are therefore a source for lactate-
fermenting organisms such as Lactobacillus and
Bifidobacterium. The number of bacteria contained within the
fermented food varies widely depending on what food it is,
how long fermentation was allowed to proceed, the ambient
temperature, the availability of other nutrients such as amino
acids and fatty acids, and other factors. The number can range
from trivial, as in most commercial yogurts and kefirs, to
substantial, as in naturally fermented dairy products, kimchi
(fermented Korean cabbage), sauerkraut (uncanned and
unheated, not the stuff sold in grocery stores that is pickled in
vinegar rather than fermented), and other fermented
vegetables. Cheese and cottage cheese do not provide
substantial probiotic bacteria, as the whey fraction that is
removed after fermentation contains much of the bacterial
content. Just about any fruit or vegetable can be subjected to
fermentation. Some other sources include kombucha (a



fermented tea); takuan (Japanese fermented daikon radish);
natto (fermented soybeans that are exceptionally rich in
vitamin K2); and garum (fermented fish sauce). Bacterial
content can also be modified by adding probiotic bacteria to a
fermented product after the fermenting process has finished.
Some commercial yogurts contain greater numbers of bacteria
for this reason.

Interestingly, there is a wonderful intersection between
lactic acid fermentation and human health, as the bacteria
contained in fermented foods are also among the species that
have been found to exert the greatest health benefits in
humans, such as reductions in LDL cholesterol, improved
intestinal health, and weight control.12 The downside to these
foods is that the majority of them have just one or two, and
rarely more than four, dominant Lactobacillus or
Bifidobacteria species. (Contrast this with probiotic
supplements, which stack the odds in your favor by containing
multiple species.) While bacterial counts in these foods can
occasionally range into the billions, they more commonly
number in the millions of CFUs per serving.13 Commercial
yogurts and kefirs are also typically made with excessive
sugar, high-fructose corn syrup, and other undesirable
ingredients. You can make your own healthier versions of
yogurt and kefir, and you can ferment your own cabbage,
cucumbers, and other vegetables, as well (see Appendix A).

The relatively low CFU counts and limited range of
species in fermented foods can be useful to maintain healthy
bowel flora, but these foods may not be the best way to rapidly
regain bowel health early in your grain-free journey, after
taking an antibiotic, or when you’re recovering from celiac
disease, Crohn’s disease, or ulcerative colitis. In these
situations, there is a clearly documented benefit to taking large
quantities of a wide variety of probiotic bacterial species, not
the limited species and numbers provided by fermented foods.

If you aren’t up for making your own fermented foods,
which is exceptionally easy and satisfying, look for fermented
foods in the refrigerated section of health food stores or
supermarkets. The label will usually say “contains live



cultures” or something similar. Avoid canned or bottled
fermented foods, as the canning or bottling process kills the
bacteria.

Additional dietary strategies to encourage healthy changes
in bowel flora include eliminating sugary foods and lactose-
containing dairy foods. (Milk, cottage cheese, and yogurt are
the biggest risks; butter, ghee, and cultured cheese are less
offensive from this standpoint.)

INCREASE YOUR ODDS OF RECOVERY FROM
CROHN’S DISEASE, ULCERATIVE COLITIS,

AND CELIAC DISEASE
The intestinal devastation experienced by people with these
chronic intestinal inflammatory processes can affect many
facets of digestive health. Removing grains is a huge step
toward recovery, but it’s often insufficient, even with celiac
disease, which is often viewed as nothing more than a form of
intolerance to gluten. Additional steps are nearly always
necessary to correct persistent disturbances.

This situation is similar to the experience of many people
without celiac disease or inflammatory bowel diseases who
fail to regain full health despite the removal of grains. Partial
or failed recovery represents many of the same issues seen in
nonceliac people, just to a greater degree. For instance,
deficiencies of iron, zinc, and vitamin B12 can develop even
more commonly. Severe disruption of bowel flora, or
dysbiosis, also occurs, but worse. It is therefore of equal or
greater importance that you remove all grains, gluten-
containing and otherwise: Remove all prolamin protein grains
(wheat, rye, barley, triticale, bulgur, and corn); remove all
wheat germ agglutinin–containing grains (the same grains,
plus rice); and remove all phytate-containing grains. In short,
remove all grains. Teff and amaranth exert these effects the
least of all grains, but they still pose blood sugar and
unhealthy bowel flora implications, so either go very lightly or
exclude them entirely.

The steps back to total gastrointestinal health may include
some or all of the following:



• Restore bowel flora. At the start, taking a high-potency,
broad-spectrum probiotic is ideal. Because inflammation
can be substantial and healing requires a prolonged
period of time, you should take probiotics for an
extended period, perhaps even years, to allow full
healing. Having the assistance of a health-care
practitioner skilled at the processes involved in healing
these conditions can be crucial. One issue your health-
care provider may want to consider is whether dysbiosis
is severe enough to justify a course of antibiotics taken
along with a high-potency probiotic, which should be
continued for an extended period of time after the course
of antibiotics is over. This essentially lets your bowel
flora start from scratch. Also, avoid all sugars and
minimize lactose exposure from dairy to further allow
normal, healthy bacterial species to proliferate.

• Maintain healthy bowel flora and reduce
inflammation with prebiotic fibers. Dramatic
additional benefits, including unique anti-inflammatory
and healing effects, can be obtained through the use of
nongrain prebiotic fibers (see above).

• Correct nutrient deficiencies. Iron, zinc, and vitamin
B12 are commonly deficient due to intestinal
inflammation and nutrient-blocking phytates in grains.
Blood tests for each of these are easy to obtain and
widely available (see Appendix D).

• Correct vitamin D deficiency. Restoration of vitamin D
is especially powerful for people with inflammatory
bowel diseases.14 In fact, the data are so compelling
that, in my view, it is malpractice to not address vitamin
D when inflammatory bowel diseases are present.
Vitamin D deficiency is worse when the bowels are
inflamed due to impaired absorption from the modest
quantities in foods; restoration of vitamin D levels
contributes to reversal of autoimmune and inflammatory
injury. I advocate aiming for a 25-hydroxy vitamin D
level of 60 to 70 ng/ml. Doses required to achieve that
level may be higher if you have Crohn’s or celiac



disease, due to impaired absorption in the small
intestine. While most people require 6,000 international
units (IU) per day, people with inflammatory bowel
diseases and celiac disease often require more. See this
page for more information on correcting this deficiency
and monitoring your blood levels.

• Get your fats right. Excessive quantities of omega-6
fatty acids, along with inadequate consumption of
omega-3s, heighten intestinal inflammation. Correcting
these imbalances reduces inflammation.15 This means
minimizing use of omega-6 oils, such as corn, mixed
vegetable, safflower, sunflower, and grapeseed oils, and
supplementing with 3,000 to 3,600 milligrams (mg) of
EPA and DHA per day, divided into two doses. For
enhanced absorption, liquid forms of fish oil are
superior. Note that omega-6s, specifically linoleic acid,
should not be completely eliminated, as it is an essential
fatty acid, but most people obtain sufficient quantities
just by consuming meats, nuts, and seeds.

• Consider an assessment for residual digestive
dysfunction. Pancreatic dysfunction with resultant
incomplete digestion of fats and proteins can prevent
full healing, even inviting dysbiosis. This is an
important area to investigate should symptoms persist
despite grain elimination and a full probiotic and
prebiotic strategy.

• Supplement the amino acid glutamine. While it is not
considered an essential amino acid for body metabolism,
the cells lining the intestine (enterocytes) preferentially
use glutamine when it’s available. Glutamine has been
demonstrated to both help prevent injury to enterocytes
and, in doses of 25 to 50 g per day, to modestly
accelerate healing when injury has occurred.16

• Avoid factors that increase intestinal inflammation or
affect intestinal permeability. Smoking tops the list,
followed by use of nonsteroidal anti-inflammatory
drugs, such as naproxen, ibuprofen, and aspirin.
Additionally, you should minimize use of antibiotics and



take them only when truly necessary and avoid using
oral contraceptives for women, as risk for bowel
inflammation increases with their use.17 Stress also
plays a factor, and though specific strategies have not
yet emerged that reduce this association, it is wise to
recognize it and minimize stressful experiences
whenever possible.

• Don’t sweat the fiber. The last thing someone with
celiac disease, Crohn’s, or ulcerative colitis needs is
more cellulose fiber of the sort that occurs in grains;
insoluble cellulose fibers are not protective and may
even increase intestinal irritation. Obtain fibers from
vegetables and fruits, which nourish the gut flora and
have been associated with reduced inflammation, as
well as the prebiotic fibers discussed above, which yield
anti-inflammatory factors.18

• Consider anti-inflammatory supplementation. A 100
ml dose of aloe vera gel, twice per day, has been shown
to relieve symptoms and improve tissue damage.19

Curcumin, a component of the common spice turmeric,
may exert additional health effects in people with
inflammatory bowel disease, especially ulcerative
colitis. One gram (1,000 mg) of curcumin, twice per
day, reduces relapses of inflammatory bowel
conditions.20 Likewise, taking 900 mg of boswellia (a
component of the spice frankincense) three times per
day has been associated with increased likelihood of
remission of both ulcerative colitis and Crohn’s
disease.21

• Consider other dietary intolerances. Dairy intolerances
are common and, if present, can sustain inflammation
and encourage dysbiosis. Fructose intolerance and
allergies to other foods may also play a role. Elimination
of suspect foods and testing for intolerances are best
conducted under the watchful eye of a health-care
practitioner with experience with this issue.

Too many people with celiac disease are told to “just avoid
gluten,” with no further effort made to achieve a full recovery



of intestinal health. Likewise, I have seen countless people
with Crohn’s disease or ulcerative colitis subjected to drugs
and surgery, experiencing an incomplete response with
continuing pain, diarrhea, malabsorption, and risk for cancer
and autoimmune diseases, but with no effort made to address
any of the above issues. It’s really not that tough: Stack the
odds for full recovery in your favor by completing these
important steps following the elimination of nasty grains.

TROUBLE IN PARADISE: PERSISTENT
SYMPTOMS AFTER GRAIN ELIMINATION

The gastrointestinal rubble that remains after the nuclear
explosion of grain consumption doesn’t always allow full
recovery without additional efforts. Some people show initial
improvement in gastrointestinal distress but experience
residual abnormal symptoms, so they’re better, but not perfect.
The nature of persistent symptoms suggests the underlying
residual problem, as well as the solution, as we’ll discuss here.

Acid Reflux, Indigestion, and Heartburn
Remove grains, and you remove a disrupter of stomach acid
production, gallbladder bile release, and pancreatic function.
Combine this with a full probiotic and prebiotic strategy (see
above), and the majority of people enjoy wonderful, effortless
bowel health. But what if you do not, and instead experience
persistent acid reflux symptoms, indigestion, nausea, or
heartburn? That’s when it’s worth considering whether grains
have done such a complete job of gastrointestinal disruption
that you still have not recovered fully. Imagine, for instance,
that you had one leg shorter than the other, causing you to
spend years compensating with your walking style and
resulting in distortions of spinal alignment, as well as
inflammation and arthritis. Now imagine that the shorter leg is
corrected, but your spine remains inflamed and arthritic. The
cause is gone, but consequences remain, and they require
specific interventions. So it goes in this world of grain
elimination. If acid reflux, indigestion, or heartburn persist
after you’ve gone grain-free, consider whether any of the
following issues are present.



• Persistent dysbiosis. If this is an issue, a formal
assessment (either breath testing or examination of stool
composition) may point you in the direction of a
solution. A course of antibiotics may be required to
eradicate unhealthy organisms before you repopulate
with healthy species. Regardless, a prolonged course of
probiotics, along with a lifetime of prebiotics and
fermented foods, are in your future.

• Hypochlorhydria. Long-term grain consumption
disrupts digestive function in the stomach and impairs
the release of stomach acid to start the breakdown of
foods. Unfortunately, even after removing grains,
normal stomach acid production may not resume, which
results in hypochlorhydria, or inadequate stomach acid
production. People who have taken nonsteroidal anti-
inflammatory drugs are also prone to this condition.
Recall that low stomach acid mimics the same
symptoms as high stomach acid. Some people in this
situation attempt a trial of acid-increasing nutritional
supplements, such as a teaspoon or two of apple cider
vinegar or one or more 500 mg tablets of betaine
hydrochloride supplements taken just prior to meals to
supply acid.22 Others choose to undergo a formal
evaluation (a safer route) to document hypochlorhydria
and determine just how much additional acid may be
required to normalize digestive function. Taking such
acids inappropriately, such as in the presence of
excessive stomach acid, can worsen the situation.

• Delayed recovery of cholecystokinin (CCK) signaling.
Because the lectins of grains are such effective
disrupters of glycoprotein hormone receptors, such as
the CCK receptor of the pancreas and gallbladder,
recovery of pancreatic or gallbladder function may not
occur immediately. It may take months or years. In the
meantime, you can supplement with pancreatic enzymes
to assist food digestion, supplement with bile acids to
emulsify fats, or supplement with curcumin (a
component of the spice turmeric) to stimulate the release
of bile from the gallbladder.23 Ideally, such decisions are



made under the guidance of a health-care practitioner
skilled in such determinations.

• Consider getting assessed for food intolerances,
particularly dairy, fructose, egg, nuts, and soy. A
variety of testing methods can be performed to identify
whether a food or foods are allowing inflammation or
disruptions of bowel flora to persist.

• Avoid factors that increase intestinal inflammation or
affect intestinal permeability. This list includes
smoking; taking non-steroidal anti-inflammatory drugs,
such as naproxen, ibuprofen, and aspirin; and taking oral
contraceptives. Stress can also perpetuate a number of
abnormal bowel phenomena. Recognize this association
and take action to minimize stressful experiences, if
possible.

Constipation
Constipation can result from a number of phenomena that
occur singly or in various combinations. It’s not about “lazy
bowels” any more than health problems experienced by grain-
consuming people are due to gluttony and sloth. Irregular or
infrequent stools are a signal that something is wrong with the
normal passage of undigested remains. And the problem
certainly is not remedied with laxatives, which should only be
regarded as last resorts.

Poor hydration is among the most common causes of
constipation, as it causes water absorption out of the colon,
resulting in dry, hard, and difficult-to-pass stools. The
solution: purposeful and consistent hydration. Hydrate with
water, not with silly and destructive juices, drinks, or flavored
waters. Use simple, real water—the stuff that has sustained
humans from the start. Poor mucous production with resultant
impaired bowel lubrication can also result in dry, hard stools.
Diminished mucous production is most commonly the result
of disrupted bowel flora composition. A course of probiotics,
along with prebiotic fibers and fermented foods, will usually
take care of the problem.



Constipation is yet another reason to supplement with
magnesium. If you’re taking magnesium just to correct or
prevent deficiency, then highly absorbable forms, such as
malate or glycinate, are preferred. However, if you want to
encourage bowel regularity, take 400 mg of magnesium citrate
two or three times per day. When constipation gets out of
control, you can take 800 to 1,200 mg of the citrate all at once,
or 250 to 500 mg of magnesium oxide; both act as osmotic
agents, simply pulling water into the colon to expel its
contents. (This is distinct from irritative laxatives, such as
phenolphthalein and senna, which can result in habituation
with repetitive use.)

Fiber supplementation is rarely necessary with the
improved bowel function unique to grain-free people.
However, if you need more fiber than you’re getting from
vegetables, fruits, nuts, and seeds, try psyllium seed, ground
flaxseed, or chia seeds, all of which can be helpful. Be sure to
hydrate well, though, or else constipation can worsen, rather
than improve.

Abdominal Discomfort
If low-grade discomfort persists after grain elimination,
consider the list of factors discussed above for acid reflux,
indigestion, and heartburn. However, bear in mind that it is
also possible to develop an abdominal issue that’s unrelated to
your grain elimination experience and that requires formal
attention. Gallstone attacks, appendicitis, stomach ulcers,
pancreatic cysts, and diverticulitis are just a few of the
conditions generally suggested by abdominal pain that
worsens or persists.

Diarrhea
Should diarrhea persist or develop in the midst of your wheat-
free experience, it most commonly suggests that dysbiosis
persists. There is little to lose by trying a course of probiotics,
along with a vigorous effort at prebiotic supplementation, to
accelerate repopulation of the colon with healthy bacteria.
Should this succeed, hallelujah: Continue probiotic
supplementation for at least several more weeks, if not months



to years, to allow full recovery of normal bowel health, and
continue prebiotic and fermented food strategies for, oh,
another 50 or 60 years.

If loose stools do not respond to your own efforts to restore
and maintain bowel flora, a formal evaluation is in order to
identify the problem and the solution, since there are causes
that simply cannot be identified without medical assistance
and may require assessment of stool composition to look for
undigested fragments, oils and fats, or parasites. Intestinal
infections such as Clostridium difficile can arise and must be
treated with conventional medical treatments.

POOP IS PARAMOUNT
All right, go ahead and pooh-pooh the notion that
gastrointestinal health, organ function, and bacterial
populations can impact digestive, as well as overall, health.
But the experience of thousands of people who’ve found relief
from chronic and bothersome—and sometimes incapacitating
—bowel problems with a simple shift in diet is nothing short
of amazing.

The human gastrointestinal system developed over
millions of years, crafting this astounding collection of organs
that maximally derive nutrition and are meant to run like
clockwork. We screw the whole thing up by introducing this
collection of “foods” (seeds of grasses) that were never
appropriate for the human diet in the first place and have been
made worse by the ambitions of agribusiness. It creates the
perfect storm of disrupted gastrointestinal health. Recognize
this essential truth and you are empowered to regain total,
ideal gastrointestinal health.



CHAPTER 10

GRAINLESS METABOLIC
MASTERY: REGAIN CONTROL

OVER BLOOD SUGAR,
CHOLESTEROL, BONE

HEALTH, AND INFLAMMATION
I don’t deserve this award, but I have arthritis and I don’t deserve that either.

—Jack Benny

INJECT SOMETHING INTO the human experience that
doesn’t belong there, such as Yersinia pestis, the organism that
causes bubonic plague to be passed to humans from infected
rats, or LSD, with its frenzied delusions, hallucinations, and
flashbacks, and you can quickly discern whether or not such
things belong in our lives.

Introduce the seeds of grasses into the human diet and all
manner of peculiar health problems crop up. They might
involve mental effects, such as impulsive or irrational
behavior. They might cause stimulation of appetite, provoking
abnormal or incessant eating that makes no physiologic sense.
They could cause an odd and annoying rash that won’t go
away, or unpredictable and explosive diarrhea. They might
initiate the process of autoimmunity. Grains are, in a word, an
unnatural component in the human dietary experience. Just as
no law-abiding member of the workforce can adhere to a daily
routine while high on LSD, no member of the species Homo
sapiens can achieve and maintain optimal health while under
the disruptive influence of the seeds of grasses.

After surviving the chronic health disruptions of grains,
you removed them. But will all aspects of your metabolism



normalize with their removal?

Possibly, but they may not. As powerful as grain
elimination can be, it may not allow all the unhealthy
metabolic phenomena caused by grains to fully unwind, much
as abstinence from alcohol will not correct the nutritional
deficiencies and cirrhosis an alcoholic incurs while drinking.
For example, if you have diabetes and previously required
insulin and oral drugs to control your blood sugar, removing
the grains will cause your blood sugar to drop precipitously,
along with your need for insulin and drugs—but not always all
the way to normal. Are there steps to take that safeguard you
from negative effects, such as low blood sugars? Are there
additional steps that will maximize your chances of becoming
confidently and assuredly nondiabetic, enjoying normal blood
sugars and HbA1c without the assistance of drugs? Or if you
have hypertension and take three different antihypertensive
drugs, going grain-free may drop your blood pressure along
with your visceral fat. How do you safely reduce your
medications, and what can you do to stack the odds in your
favor such that you won’t require any drugs?

This chapter will address these questions of metabolic
health and others that will arise during both your early grain-
free period and the rest of your grainless life.

PLAYING WITH FIRE
The concept of metabolism covers a lot of territory.
Metabolism refers to all of the chemical processes by which
your body uses food, nutrients, and water to grow, heal, and
produce energy. It is the bonfire of body energy: It needs
kindling and wood to build heat and convert energy from one
form to another.

The myriad processes of metabolic activity can be tracked
by measuring parameters that show whether it is proceeding in
a healthy fashion or has veered off course and is heading
toward metabolic disasters such as diabetes, dementia,
osteoporosis, heart disease, cancer, or obesity. Many, if not
most, common, chronic health conditions involve disruptions
of metabolism in some form or to some degree.



I begin this discussion assuming that you have already
undertaken your own personal grain-elimination voyage to
begin the process of undoing all the metabolic disruption
caused by grains. You may have already endured and
completed the withdrawal process. You may be starting or be
in the midst of transformations that lead to weight loss,
reduced inflammation, increased energy, shutting off
autoimmunity, and other beneficial metabolic processes. This
discussion will help you understand whether, minus grains, the
features of your metabolism have normalized or whether
additional efforts will be required to achieve total metabolic
health. The discussion is limited to the most common forms of
residual metabolic disturbances: diabetes and blood sugar,
hypertension, abnormalities of cholesterol, and osteoporosis.
As you read, you will see that there are substantial
commonalities among these conditions that explain why, for
instance, someone with diabetes also develops hypertension,
heart disease, osteoporosis, and dementia over time. The basic
principles discussed here, applied to the most common forms
of metabolic disruption, therefore apply to many other forms
that are not specifically discussed. Even if you feel you’ve
reached a perfect state of metabolic health, it’s worth reading
on and acquiring a deeper understanding of how to attain and
maintain ideal metabolic status.

BLOOD SUGAR, HBA1C, DIABETES, AND
HYPERTENSION: WHAT GOES UP MUST

COME DOWN
Though many view diabetes as the price of civilization, we
should throw off this yoke of dietary subservience and declare
our freedom.

High blood sugar is a defining marker for grain
consumption. This makes perfect sense when you realize that
grains are largely indigestible except for their amylopectin A
content, the carbohydrate that raises blood sugar even higher
than table sugar does. This is true for every grain, even the
more benign, such as millet, teff, and amaranth. All grains are
rich in amylopectin A, and all grains raise blood sugar to high
levels. The more grains you eat, the more frequently you eat



them, the more you experience high blood sugars (as high or
higher than those resulting from eating candy or drinking soft
drinks) that oblige high insulin responses. This is the process
that sets resistance to insulin in motion—higher blood sugars
lead to higher insulin, which leads to higher blood sugars, and
around and around. Eventually the pancreas (which produces
insulin) loses its capacity to keep up; that’s when blood sugars
climb even higher, sufficient to qualify for the diagnosis of
diabetes. Along with diabetes comes increased risk for heart
disease, cancer, dementia, hypertension, cataracts, kidney
failure, neuropathy, bone fractures, and loss of limb.

Now that we understand the diabetes-causing potential of
grains, we can remove them, their blood sugar–raising
properties, and their insulin-boosting effects. It’s time to
unravel the entire process of insulin resistance and high blood
sugars.

Diabetes: The Price of Civilization and Modern
Health Advice

Diabetes is the inevitable result of converting from a
traditional diet to a modern one, as observed in Pima Indians,
the Aboriginal people of Australia, and the tribes of the
Amazon rain forest. All of these populations experienced
virtually no obesity or diabetes on their traditional diet but
displayed epidemic levels of obesity and diabetes within just a
few years of being introduced to modern foods.

Agencies such as the American Diabetes Association
(ADA) advocate a modern diet, too—one reduced in total and
saturated fat and containing as much as 300 grams (g) of
carbohydrates per day, acquired mostly from grains. I’ve
witnessed it firsthand hundreds of times: People are advised to
follow the ADA diet that’s rich in grains and low in fat, and
blood sugars climb, HbA1c goes up, insulin and oral diabetic
drug needs escalate, and weight goes up 10, 20, 30 pounds.
The situation worsens when someone transitions to injectable
insulin (similar to the insulin your pancreas produces, the
hormone of fat storage), increasing visceral fat stores and
worsening inflammation and resistance to insulin.



More grains, more amylopectin A, more diabetes. Reject
this advice—eat more fat and eat no “healthy whole grains”—
and diabetes powerfully recedes: Fasting blood sugars drop,
insulin levels drop and insulin resistance reverses, HbA1c
plummets, body weight and waist size shrink, appetite shrinks,
inflammation recedes, and the need for insulin and oral drugs
to control blood sugar is reduced or eliminated.1 Compound
these metabolic benefits with several additional strategies,
such as correcting vitamin D and magnesium deficiencies and
managing bowel flora (discussed below), and you have a
powerful means of restoring normal metabolic control and
minimizing, if not entirely reversing, the expression of
diabetes.

How did agencies like the ADA get it so wrong?
Ignorance, cowardice, greed? Let’s ignore the rich revenues
obtained from the food and drug industries that support such
advice. (Cadbury Schweppes, the world’s largest candy
manufacturer, was a major supporter of the ADA for years, as
are diabetes drug manufacturers Novo Nordisk, Sanofi-
Aventis, Merck, and Eli Lilly, all contributing millions of
dollars to the ADA each year.) You’ve heard the argument that
if whole grains replace white flour products, the likelihood of
diabetes is reduced. That is indeed (a little bit) true, and the
ADA went for it hook, line, and sinker. The next step—
elimination of all grains and their exceptional glycemic
potential—is not talked about. But that is when the real power
of diet shows itself. It would now take a major act of courage
for an organization to reverse this message, complete with
plenty of legal repercussions, so don’t hold your breath
waiting.

It is not just a matter of reducing carbohydrates; it is the
combined effect of eliminating all the factors in grains.
Removing the prolamin proteins, which degrade to opiates that
stimulate appetite, is a major factor. Removing lectins, which
activate inflammation and block leptin, the hormone of satiety,
is another. Because grains have come to dominate diet and
modern forms have such exceptional glycemic potential,
removing grains achieves larger-than-expected reductions in
glucose, insulin, and inflammation.



This is such an important issue that it bears repeating:
High blood sugars and diabetes recede with grain elimination
not just because we remove the high glycemic potential of
grains; it is the combination of effects that packs such
astounding diabetes-reversing power.

Over time, improvements are compounded by weight loss
and the shrinkage of visceral fat, which drives inflammation.
That’s when most prediabetics experience a return to normal
sugars and many, if not most, diabetics become nondiabetic, or
at least experience marked improvements in blood sugar with
reduced reliance on insulin and other medications. Not all
diabetics will be able, unfortunately, to achieve full
nondiabetic status. Persistence of diabetes may occur if the
years of prediabetes and diabetes caused damage to pancreatic
beta cells that produce insulin. If, for instance, you ended up
on insulin and two oral diabetes medications to keep blood
sugar under control and you have lost 50 percent of beta cell
function in the process of becoming diabetic, you may be left
with inadequate blood sugar control even after removing
grains and losing weight. However, you will still enjoy better
control over blood sugars and HbA1c, a reduced need for
medication, and reduced potential for diabetic complications.

Also, some people (less than 10 percent) diagnosed with
type 2 diabetes as adults, as well as a growing number of
children and teenagers, have experienced autoimmune damage
to pancreatic beta cells similar to that experienced by type 1
diabetics. (Some call this latent autoimmune diabetes of
adulthood, or LADA.) These people likewise can enjoy better
blood sugar and HbA1c control, weight loss, a reduced need
for medication, and reduced potential for diabetic
complications with grain elimination. They will, however, still
need insulin, as their pancreatic beta cells provide insufficient
quantities of insulin (unlike the high insulin levels of the
typical type 2 diabetic) and they risk developing diabetic
ketoacidosis, a potentially dangerous state caused by a lack of
insulin. If you have such a condition, the grain-free approach
is best pursued under the supervision of a knowledgeable
health-care practitioner. A red flag for pancreatic beta cell
damage is an inability to reduce blood sugars despite having



eliminated grains, curtailing other carbohydrates, and having
lost weight, all of which suggest that insulin production is
inadequate.

For most people, benefits snowball over time. In the early
weeks to months, excess weight and visceral fat shrink as fatty
acids and triglycerides are mobilized into the bloodstream, a
natural and expected phenomenon in weight loss. (On a
cholesterol or lipid panel, this can be seen as a transient rise in
triglycerides and a drop in HDL.) This flood of fatty acids and
triglycerides blocks the action of insulin, sometimes enough to
raise blood sugar and HbA1c during the early stages of grain
elimination, or to fail to yield the desired blood sugar drops.
But as weight loss continues and eventually plateaus, blood
sugars and HbA1c plummet. So time is also a factor, with the
full diabetes-reversing effects generally requiring several
months to totally evolve. The vigor of this insulin-blocking
effect of weight loss is also dependent on how much weight
there is to lose: Someone who only needs to lose 30 pounds to
achieve her ideal weight may run through this process in just 4
to 6 weeks, while someone with 150 pounds to lose may have
to endure this process for a year or longer. It took years of
being pummeled by grains to turn you into a diabetic; it should
come as no surprise that the whole process cannot be undone
in moments.

One critical issue to address: If you start the process with
diabetes and are taking either insulin or oral diabetes drugs,
there is the potential for dangerous hypoglycemia (low blood
sugars) when you eliminate grains. In other words, as your
appetite drops and you consume fewer foods that raise blood
sugar, responsiveness to your own body’s insulin is restored
and you lose visceral fat, reduce inflammation, and become
less diabetic. The dosages of your medications will no longer
be right for your body, and you may experience low blood
sugars, much as a nondiabetic person taking diabetes
medication might. For this reason, you must take several
precautions because hypoglycemia must be absolutely avoided
(see “Caution: Zero Tolerance for Hypoglycemia”).



Caution: Zero Tolerance for
Hypoglycemia

For all the hooting and hollering by the American Diabetes
Association (ADA) about wanting to cure diabetes, you will not find a
single piece of advice in their literature, from their “experts,” on their
Web site, or anywhere else telling people just how to cure type 2
diabetes. We cannot turn to the ADA, nor to endocrinologists (who are
largely responsible for drafting the absurd dietary advice given by the
ADA), nor to most practicing physicians to learn just how to safely
manage making the journey from diabetic to nondiabetic. So let’s
reason this through ourselves.

Eat foods that increase blood sugar, and the need for diabetes
medications increases. Reduce or eliminate foods that increase blood
sugar, and the need for diabetes medications decreases. The
equation is really that simple.

But precautions are necessary if you are diabetic and are taking
certain diabetes drugs. The potential danger is hypoglycemia (blood
sugars lower than 70 mg/dl) and, less commonly, diabetic
ketoacidosis if you have a form of diabetes in which pancreatic insulin
production is inadequate. You should be aware that many doctors will
voice uninformed objections to the idea of reducing your medications,
as they have come to believe that diabetes is incurable, irreversible,
and a diagnosis for life.

Anyone taking insulin injections in any form will need to reduce her
dosage in order to follow a grain-free diet without experiencing
hypoglycemia. An immediate reduction in insulin by half is typical.
Ideally, this is undertaken with a health-care provider with experience
in helping patients become less diabetic or nondiabetic. This almost
always means identifying a new practitioner, as the one who
prescribed the insulin in the first place is likely a member of the
“diabetes is incurable and irreversible” school. But I cannot stress
enough that hypoglycemia must be avoided, even if some higher
blood sugars result (though ideally they should be kept below 200
mg/dl throughout this process). Other medications, especially certain
oral agents, can cause dangerous hypoglycemia if taken while
eliminating grains. For this reason, many people eliminate these oral
drugs or reduce doses, even if it means a temporary increase in blood
sugars.

Whatever medications you are taking, frequent monitoring of blood
sugars is essential on this journey. I tell my patients that high blood



sugars (though below 200 mg/dl) are preferable to low blood sugars
(below 100 mg/dl) during this transition period. As blood sugars trend
downward, you’ll need to further reduce your medications. If, for
instance, you have fasting blood sugars of 100 mg/dl or less, it is time
to reduce or eliminate a medication, such as one taken at bedtime.

For people with type 1 diabetes, latent autoimmune diabetes of
adulthood, or markedly reduced pancreatic beta cell function, the
need for insulin is lifelong. Their insulin dose and need for oral
diabetes medications, as well as drugs for hypertension,
inflammation, and other phenomena, can all be reduced dramatically,
but they will always be dependent on insulin. The reduced need for
drugs and insulin still greatly reduces risk of longterm diabetic
complications. Changes in diet, along with reducing insulin and other
drugs, should only be attempted under the supervision of a
knowledgeable and willing health-care practitioner.

CREATE A WINNING HAND AGAINST
DIABETES

Go to Vegas and bet against the house, and chances are you
will lose. Become diabetic or prediabetic and gamble by
engaging in a diet of “healthy whole grains,” and you might as
well fold your hand and get a martini: You will definitely lose.

After grain elimination, there are a number of strategies
that work with your improved diet and take you closer to
minimizing or eliminating your diabetes. These are important
and can sometimes make the difference between success and
failure, much like holding a couple of wild cards in your poker
hand.

Among the most important are:

SUPPLEMENT VITAMIN D. Correction of vitamin D deficiency
reduces blood sugar by restoring the body’s response to
insulin. Vitamin D restoration may even maintain or partially
restore the function of pancreatic beta cells that produce
insulin—almost nothing else can do this.2 Vitamin D also
exerts an anti-inflammatory effect, better allowing insulin to
do its job. (See this page for the ideal level of vitamin D to
shoot for.)

SUPPLEMENT MAGNESIUM. Magnesium deficiency is
especially common among people with diabetes and
contributes to higher or erratic blood sugars.3 Aiming for



values in the upper half of the reference range has proven
helpful in alleviating the symptoms of deficiency, such as
erratic blood sugars, high blood pressure, muscle cramps in
fingers and calves, and abnormal heart rhythms. (See this page
for information on choosing the right type and dose of
magnesium for you.)

OBTAIN ADEQUATE POTASSIUM. The easiest, most natural
way to obtain abundant potassium is to include green
vegetables, coconut, avocado, fish, and unripe bananas in your
daily routine. These foods have been shown to exert many
health benefits, including reducing blood pressure. Many
people also choose to supplement with an alkaline form of
potassium, such as potassium citrate or bicarbonate. To ensure
adequate potassium intake to reduce blood pressure over time,
take three or four 99-milligram (mg) capsules (the form
typically sold) per day. Potassium citrate has been shown to
reduce systolic blood pressure by 7.9 mmHg and diastolic by
6.4 mmHg after 3 months.4

MAKE YOUR BOWEL FLORA HAPPY. An emerging and
exciting strategy for reducing blood sugar and improving
insulin responses is coming from insights into the use of
prebiotic fibers, which are not digestible by human enzymes
but are digestible by bowel flora.5 This should be viewed as a
long-term strategy, not the sort of thing you do for a day and
see improvements, since changes in bowel flora and metabolic
by-products of bowel flora, changes in the health of the
intestinal cells, and shifting responses in gut-derived hormones
that affect blood sugar and insulin are required to allow the
phenomena of diabetes to recede. Long-term consistency is
therefore key: Eat them every day. We can obtain prebiotic
starches from nongrain sources, such as legumes and tubers, as
well as other vegetables. (See this page for a more complete
list.)

There are a number of other nutritional supplements
purported to reduce blood sugars, including chromium,
American ginseng, and pycnogenol. In my experience, such
strategies are rarely required, nor are they of much help, as
their effects are either too small to make a real difference (as



with chromium) or they have consequences that may not be
entirely beneficial (for example, American ginseng may
stimulate pancreatic insulin release, potentially worsening the
demands on an already overworked pancreas). One exception
may be cinnamon, since it is already a common component of
our diet. Ceylon cinnamon is the variety demonstrated to have
a blood sugar–reducing effect, but don’t expect too much; it
has generally been disappointing in reducing blood sugars,
despite reports suggesting a positive effect.6

Prior to the consumption of grains, and certainly prior to
widely broadcast advice to make grains the centerpiece of our
diet, diabetes was uncommon. The weight and visceral fat loss
you’ll experience after eliminating grains, combined with the
few additional strategies mentioned above, should make use of
such supplements largely superfluous.

The whole reason I chose this path was
my health.
I first started my journey because I wanted to get pregnant. After
several miscarriages, failed in vitro fertilizations, polycystic ovarian
syndrome (PCOS), type 2 diabetes, high blood pressure, and high
cholesterol, I decided to do something. I did enough to conceive my
beautiful daughter, but failed badly after she was born.

Almost 3 years ago, I jumped on board again for my health. I
started at 290 pounds. I have lost 184 pounds to date, and I am not
on a single prescription medicine. Eating and living this lifestyle has
cured me of diabetes, high blood pressure, and high cholesterol, and
my PCOS has not acted up in ages (no pain or crazy cycles). I was
not expecting it to cure my irritable bowel syndrome or touch my
thyroid, but my levels are normal now! Oddly, I always had swollen
lymph nodes and was always having biopsies. Six months after I
went wheat-free, they are gone. All my pains are gone, and I haven’t
had one migraine in more than 2 years. I used to sleep 10 to 11
hours a night; now I sleep 6 to 7 and feel great. This is life as I
imagined it. Without my health issues, I don’t think I would have
started this journey. My only regret is that I didn’t do it sooner!



I’m still scared to talk to people, but now I can walk with my head
up and not look at the ground because I’m not scared of what people
think of me. I am proud of myself and who I am now.

When I say Wheat Belly saved me, I honestly know in my heart
that it has. I was ready to give up, but I didn’t. I literally owe your
wonderful work and research my life. Thank you!

Melissa Ann, Louisburg, North Carolina

UNWINDING HYPERTENSION
As hypertension essentially parallels blood sugar for most
people, all the efforts that help reduce high blood sugars will
also, over time, reduce high blood pressure: That means you
should take your vitamin D and magnesium and manage your
bowel flora as discussed on this page. In addition, omega-3
fatty acid supplementation of 3,000 to 3,600 mg per day,
divided into two doses, allows blood pressure to drift
downward.

There are several unique issues surrounding blood
pressure.

• Reductions in blood pressure may be delayed by the
flood of fatty acids and triglycerides unleashed into the
bloodstream while experiencing active weight loss, so
don’t be discouraged if your weight is dropping and
your visceral fat is shrinking, but your blood pressure is
stubbornly staying high. A few weeks after your weight



plateaus, blood pressure typically drops as fatty acid
release slows.

• A few blood pressure medications cannot be stopped
abruptly, but need to be reduced gradually. This is
especially true for beta-blocker drugs and clonidine. You
should wean off of these with the assistance of a
knowledgeable health-care provider, as the feasibility
and safety of removing them needs to be assessed. (The
weaning process for someone taking a beta-blocker for
hypertension may be different if coronary disease,
angina, heart rhythm issues, or migraine headaches are
also present.) Ridding yourself of beta-blockers and
diuretics, such as hydrochlorothiazide and
chlorthalidone, allows blood sugars to drop, HDL values
to increase, triglycerides to drop, small LDL particles to
drop, and long-term potential for diabetes to reduce by
as much as 30 percent. Also, note that beta-blockers also
block your ability to lose weight; removing them helps
restore that ability.

• Achieving your ideal weight will maximize the
likelihood of enjoying normal blood pressure and
freedom from drugs. For some people, even a modest
quantity of excess weight over ideal can allow high
blood pressures to persist, especially if they carry the
weight in their abdomen. Losing this bit of excess
weight often yields outsize blood pressure–reducing
benefits.

An occasional person will experience persistent
hypertension despite doing everything right. This situation can
usually be blamed on genetic variants that cause hypertension,
suggesting that there may be benefits to managing
hypertension with prescription agents, at least until newer
insights into better and natural management of such genetic
variants emerge.

Just as we should have zero tolerance for low blood sugar,
we should also have zero tolerance for low blood pressure, or
hypotension. While not as dangerous as hypoglycemia,
hypotension can still, at its most extreme, cause you to pass



out or even injure yourself. I tell my patients to report any
light-headedness that develops and to monitor blood pressures
daily. When light-headedness or blood pressure at or below
100 mmHg (systolic) develops, blood pressure medications
need to be reduced or eliminated immediately. (Note that there
may be exceptions due to the above precautions concerning
certain drugs.) Also, fluid and salt intake need to be examined.
Minus the fluid- and salt-retaining properties of grains, the
majority of people need both vigorous hydration and modest
salt use, which is the opposite of what applies to grain-
consuming people.

Know that the majority of people taking one or more drugs
for hypertension are simply taking drugs that address just one
more manifestation of a grain-containing diet. Remove the
grains, address common deficiencies that plague modern
people, and most people are able to enjoy normal blood
pressures at or below 120/80 again.

LEPRECHAUNS, NYMPHS, HIGH
CHOLESTEROL, AND OTHER FANCIFUL

NOTIONS
At the start of their grain-free journey, people often have
concerns about losing the purported health benefits of grains
while increasing their intake of fats, including saturated fats.
They are worried that such a dietary change will “increase
cholesterol” and thereby increase risk for heart disease.

Let’s get this straight right from the start: Cholesterol in
your diet does not cause heart disease any more than fat,
saturated fat, or a voodoo doll pricked with pins by your worst
enemy causes heart disease. Just because cholesterol is found
in both particles in the bloodstream as well as in
atherosclerotic plaque does not necessarily mean that one
caused the other. Cholesterol, after all, makes up 25 percent of
the fat content of all cells of the body. Cholesterol in the
bloodstream does not cause heart disease but is a convenient
way to measure your risk. Just as you would not blame the
dipstick in your car for the engine failing to start, we should
not blame this “dipstick” that measures particles of cholesterol



in the blood for causing heart disease. Then why is there this
astounding focus on something as blameless as cholesterol?
Why have billions of marketing dollars been spent urging us to
reduce consumption of it, why do armies of drug
representatives and physicians dispense drugs to treat it, and
why do media reports endlessly warn us of its dangers?

To understand this situation, we have to review how and
why we got here, as well as what really goes on in the body
that raises risk for heart disease. It may be a bit painful to
follow this discussion, but I believe that the world of
cholesterol will become crystal clear once you grasp these
concepts.

A quick history lesson on cholesterol testing: Back in the
early 1960s, William Friedewald, MD, and other research
scientists at the National Institutes of Health (NIH) conducted
sophisticated studies on the various components of the blood.
They came to understand that fat-carrying proteins in the
bloodstream (lipoproteins) appeared to gain access to the walls
of arteries, such as those of the heart, thereby leading to
accumulations of atherosclerosis and, eventually, heart attacks.
They reasoned that quantifying lipoproteins in the bloodstream
might offer a way to gauge longterm potential for coronary
atherosclerosis. The NIH team also knew that when blood was
spun (centrifuged) at high speed, it would separate lipoproteins
in test tubes into various fractions: a high-density fraction at
the bottom and low-density and very low-density fractions
toward the top. In particular, the particles found in the low-
density fraction appeared to be the most cholesterol-rich—and
cholesterol was one of the compounds retrieved from arteries
bearing atherosclerosis.

Each lipoprotein particle, regardless of which density
fraction it comes from, shares various components, such as
phospholipids, proteins, triglycerides, and cholesterol. Dr.
Friedewald and his colleagues reasoned that, by choosing one
component and measuring it, they could compare this one
component across different individuals. Measuring one
component in each density fraction thereby indirectly
quantified the amount of lipoproteins in each density fraction:
Higher levels of a component in one fraction correlated, albeit



crudely, with greater numbers of lipoproteins in that fraction—
a virtual dipstick of lipoproteins. They chose cholesterol as
their indirect measure, since it was an important component in
atherosclerotic plaque, was present in every density fraction,
and could be easily measured using 1960s technology. So they
measured the cholesterol in the unseparated blood (total
cholesterol) and then in each density fraction: a high-density
lipoprotein (HDL) fraction, a low-density (LDL) fraction, and
a very low-density (VLDL) fraction. The amount of
cholesterol in each fraction was used to compare the amount
of cholesterol in one person versus another, and that allowed
them to indirectly compare the number of lipoproteins in each
density fraction.

Cholesterol was therefore a convenient component to
measure. They could have chosen phospholipids, triglycerides,
or some other component, but they chose cholesterol.
Cholesterol was not measured because it caused
atherosclerosis; it was simply a component of atherosclerotic
plaque that could also be measured in the bloodstream. Dr.
Friedewald and colleagues went a step further: Because the
low-density fraction, in particular, was cumbersome to
measure, they devised a simple equation that allowed
laboratories to measure the cholesterol in the entire blood
sample, the high-density and very low-density fractions, and
then estimate the fraction in the low-density fraction through a
crude calculation. This gave them a value that approximated
the true measured value. Several assumptions were used to
allow this calculation, including the assumption that everyone
ate a fairly uniform diet.

Despite its admitted shortcomings, this was the birth of the
conventional lipid panel of three measures—total cholesterol,
HDL cholesterol, and VLDL cholesterol (now estimated by
measuring triglycerides)—that’s then used to calculate LDL
cholesterol:

LDL cholesterol = total cholesterol - HDL cholesterol - triglycerides/5

(Triglycerides divided by 5 is an estimate of VLDL cholesterol.)

Such simple testing was widely adopted to gauge risk for
coronary disease and heart attack, despite Dr. Friedewald and



his colleagues’ misgivings about its limitations, including the
inaccuracies introduced when the high-density and very low-
density values strayed from the assumed range. Accordingly,
as lipid panels, including LDL cholesterol values obtained
using the “Friedewald equation,” expanded in clinical use,
numerous objections were raised that such testing was crude,
imprecise, and outdated.7

Beyond the fact that this assessment was crude and indirect
and suffered from faulty built-in assumptions, it also had
several other deficiencies. Because, for instance, it relied
mostly on measuring or calculating the amount of cholesterol
in the various density fractions of blood, it made no effort to
decipher the actual shape, conformation, density, surface
characteristics, duration of persistence, or other crucial aspects
of lipoprotein behavior. Instead, it assumed that every
lipoprotein particle within, say, the low-density fraction, was
the same in every person regardless of age, sex, diet, weight,
insulin or blood sugar status, presence or absence of diabetes,
etc., because it was viewed only from the perspective of
cholesterol content.

Fast-forward to the 1980s and 1990s, and a very clever
way to cash in on this widely adopted, though flawed, method
of testing was devised: Statin drugs that inhibit the liver
synthesis of lipoproteins by blocking the HMG-CoA reductase
enzyme were created. These drugs were billed as “cholesterol
reducing” drugs because, by reducing liver production of
cholesterol, lipoprotein production was also restricted.

Even though the dietary contribution to cholesterol
synthesis from foods (such as egg yolks and animal fats) is
small to negligible compared to the body’s capacity to
manufacture cholesterol, such foods got labeled as unhealthy,
while foods low in cholesterol (grains, vegetables, and sugars)
got labeled as healthy. Largely ignored was the contribution
carbohydrates make to increasing cholesterol production by
the liver.8 Even worse, the potential for carbohydrates to
provoke formation of excessive quantities of VLDL that cause
dramatic shifts in the size, density, and composition of other
particles (such as converting LDL particle size from large to



small) was never acknowledged because the standard
cholesterol panel does not reflect these phenomena.

Focus on the crude values yielded by cholesterol testing,
especially calculated LDL cholesterol, also prompted national
advice to reduce total fat, saturated fat, and cholesterol intake,
a campaign that has failed to reduce total or LDL cholesterol
in the United States.9 Nationwide reductions in total and LDL
cholesterol are only attributable to use of statin drugs, not diet.
(Yes: Advise people to follow the wrong diet, then come to
their “rescue” with prescription drugs.) We focus on only one
component of lipoproteins, cholesterol, ignore the varied ways
in which lipoproteins behave, then equate cholesterol in
lipoproteins with cholesterol in atherosclerotic plaque: This is
where we find ourselves in the early 21st century, having
blundered our way here with hundreds of millions of people
worldwide being treated for “high cholesterol.”

Why Not Measure Lipoproteins?
We can’t blame people like Dr. Friedewald for this blunder, as
his intention was simply to provide a simple, widely accessible
means of characterizing lipoproteins half a century ago. Not
too many years after Dr. Friedewald and his colleagues
completed their research, the technology to directly, rapidly,
and easily measure lipoproteins in all fractions of the blood
emerged, essentially making Dr. Friedewald and colleagues’
methods unnecessary and outdated, much like Teletypes and
mimeographs. Ultracentrifugation, electrophoresis, and
nuclear magnetic resonance (NMR) all proved to be useful
means of directly examining both the number and size of the
various lipoprotein fractions—not the cholesterol within
lipoprotein fractions, but the lipoproteins themselves,
including assessments of size, surface electrical charge,
density, triglyceride content, and other features. Such methods
have been widely available for more than 20 years—widely
available, but not widely used. (I have been using them for
nearly that long.) Because medical practice requires 20 or
more years for a conventional notion to give way to newer
insights, even today the outdated and crude method of lipid, or
“cholesterol,” testing persists. This method is even further



entrenched because of the enormous and unprecedented
marketing push of the pharmaceutical companies who
manufacture the eight available statin drugs that drive more
than $20 billion per year in sales. Statins are among the most
financially successful drug class in history.

There is no longer any lingering doubt: Lipoprotein
assessments are substantially superior to cholesterol
assessments. They are better predictors of the quantity of
atherosclerosis, likelihood of heart attack, and cardiovascular
mortality.10 In fact, many analyses have demonstrated that
total and LDL cholesterol are virtually no better than a roll of
the dice when predicting risk for heart disease, performing
among the worst of all examined markers of cardiovascular
risk. People at low or no risk are prescribed statin drugs, while
people at high risk are untreated, undertreated, or mistreated.
Roll these dice and the only winner is the pharmaceutical
industry.

The question that should be asked when addressing risk for
coronary heart disease is, “Which fractions of lipoproteins
appear to be associated with increased risk for coronary heart
disease, and what can be done to modify those fractions?” We
then discover that a number of lipoproteins emerge as culprits.
For instance, increased numbers of VLDL particles and
reduced numbers of large HDL particles (often called HDL2b)
have been associated with increased risk. In particular, an
increased number and percentage of small LDL particles has
proven to be among the most powerful of risk markers.

Small LDL particles are more prone to oxidation and
glycation (glucose modification), they persist many days
longer in the bloodstream than large LDL particles, they’re
poorly cleared by the liver but more adherent to tissues in
arteries and atherosclerotic plaque, and they’re more potent
triggers of inflammatory responses in arteries.11 Long-lasting
glycoxidized—glycated and oxidized—small LDL particles
should be viewed as the number one culprit behind heart
disease.

What triggers small LDL particles? Three things: grains,
sugars, and cooked starchy legumes (in that order, from most



to least responsible). Genetic predisposition also plays a role,
as consumption of a standard quantity of amylopectin starch
from grains can produce 1,500 nmol/L small LDL particles in
one individual but 700 nmol/L in another. But the fact remains
that these small LDL particles emerge from consumption of
those three types of food.

Fats also play a role, but it’s secondary: They increase the
number of small LDL particles triggered by consumption of
grains, sugars, or cooked starchy legumes. Fat consumption in
the absence of these three carbohydrate sources rarely
provokes formation of small LDL particles. (There are
occasional genetic exceptions to this general rule.)

You can now appreciate that the common question, “Will
this lifestyle change raise my cholesterol?” is too simplistic to
answer effectively. Instead, the question should be, “What are
the lipoprotein consequences of this lifestyle change?” These
changes include:

• Reductions in VLDL particles. Dramatic reductions in
the number of VLDL particles reflect the reduced
conversion of amylopectin starches to triglycerides via
reduced de novo lipogenesis in the liver (conversion of
carbohydrates to triglycerides), as well as a marked
reduction in after-meal (postprandial) lipoproteins that
previously developed from digestion of grain
amylopectins.12 Reduced VLDL is crucial for reducing
small LDL particles and small HDL particles, as well as
for reducing blood sugar and allowing insulin responses
to normalize, since VLDL formation is the first step in
creating this array of effects.13

• Reduced small LDL particles. A typical reduction
would be (in terms of a typical NMR panel) 1,800
nmol/L at the start to 200 nmol/L or even zero after
grain elimination. A reduction in small LDL particles
means that oxidation- and glycation-prone LDL
particles that persist for extended periods are no longer
present or are present at much reduced levels. A
reduction in VLDL particles leads to reduced formation
of small LDL particles. If grains are eliminated, there is



less liver de novo lipogenesis, fewer VLDL particles are
produced, and small LDL particles are reduced or
eliminated—and risk for heart disease is reduced along
with it.

• Increased total HDL, increased large HDL (HDL2b),
reduced small HDL (HDL2a). The reduction in VLDL
particles also results in reduced formation of the less-
protective small HDL particles and an increase in the
more-protective large HDL particles.

Observing the effects on VLDL and small LDL particles
quickly teaches the observer some important lessons: Cutting
fat in the diet exerts very little change in lipoproteins, while
unrestricted carbohydrate and grain consumption causes
massive disruptions, including substantial surges in VLDL
particles and creation of small LDL particles. Conversely,
eliminating grains and limiting sugars and cooked starchy
legumes yields dramatic reductions in VLDL and small LDL
particles.

Despite the limitations of the standard cholesterol panel, it
does allow observation of changes that are fairly predictable
and evident to the informed observer (though these changes
generally underestimate the real underlying changes in
lipoproteins). These changes include:

• Reduction in triglycerides. This effect can be dramatic,
such as a drop from 600 mg/dl to 60 mg/dl. This occurs
because cutting out the amylopectin of grains, as well as
other sources of sugars (such as candy, soft drinks, and
sugary snacks), cuts off the flow of sugars to the liver,
which is no longer converting these carbohydrates to
triglycerides. Reduced triglycerides also allow HDL to
increase, blood sugar to drop, and insulin responses to
improve.

• Increases in HDL. Because excess blood triglycerides
lead to degradation and clearing of HDL, reduced
triglycerides allow HDL to increase. Over time, this can
lead to spectacular rises in HDL; a change from 39
mg/dl to 80 mg/dl would not be at all uncommon.



(Personally, my HDL value rose from 27 mg/dl to 97
mg/dl, an increase of more than 300 percent.)

• LDL cholesterol becomes moot. Recall that LDL
cholesterol is calculated using the Friedewald equation
that assumes that everyone eats the same relatively high-
carbohydrate and grain-rich diet and that everyone’s
triglyceride and HDL values fall within a narrow range.
As we convert to a grain-free, limited-carbohydrate diet,
the assumptions built into the Friedewald calculation are
no longer valid: We no longer consume grain
amylopectins that drive high triglyceride values, while
triglyceride composition of VLDL and other
lipoproteins is dramatically altered. Calculated LDL
cholesterol was a crude and imprecise value to start
with; it is essentially worthless with this lifestyle
change. Accordingly, in a grain-free lifestyle, LDL
cholesterol can increase, decrease, or remain unchanged,
but usually has no real meaning.

• Total cholesterol can go in either direction. Because
total cholesterol incorporates HDL (which goes up),
triglycerides (which go down), and LDL cholesterol
(which can do anything), you can’t predict which
direction your number will head in. Total cholesterol is,
as a result of such mixed determinants, a worthless
value. It’s shocking that it’s still even reported on lipid
panels.

By now you can probably appreciate the very limited value
and imprecise nature of cholesterol testing—imprecision that
permits faulty conclusions such as “reducing saturated fat
reduces cholesterol.” While triglycerides and HDL on a
standard cholesterol panel typically reveal dramatic
improvements with this lifestyle, most physicians pay no
attention to those values, choosing instead to focus on the
value most flawed but most treated by the drug industry,
calculated LDL cholesterol.

The way to solve this problem is to insist on a full
lipoprotein analysis if your desire is true insight into your
potential for cardiovascular disease. (See Appendix D for



lipoprotein testing resources. They are widely available and
are now widely covered by health insurance, though your
doctor may not know this.) Bear in mind that you may need to
find a better-informed doctor to help you interpret the results
— a health-care practitioner who has invested the time and
effort to pursue additional education and who, perhaps, has
even come to understand the absurdly simplistic and
profiteering nature of the “reduce your cholesterol” argument.
The grain-free lifestyle yields dramatic improvement in lipid
and lipoprotein values, but it requires a knowledgeable eye to
understand the changes—not someone who only sees
calculated LDL cholesterol, statin drug prescriptions, and the
good-looking sales representative making promises of dinner
and an all-expenses-paid trip to Orlando.

Additional Strategies to Improve Lipid and
Lipoprotein Values

There are strategies beyond grain elimination that can yield
additional improvements in the values recorded by lipid and
lipoprotein testing. You may not be surprised to find that many
of the same supplements and lifestyle changes discussed for
other conditions also benefit lipid and lipoprotein profiles.

• Restore vitamin D. In addition to all the other wonderful
effects of obtaining a favorable 25-hydroxy vitamin D
blood level, restoration of this important hormone also,
over many months, reduces triglycerides, raises HDL,
and contributes to the reduction of small LDL
particles.14

• Supplement omega-3 fatty acids. EPA and DHA from
fish oil (but not from krill or linolenic acid sources such
as flaxseed or chia) reduce both fasting and after-meal
VLDL and triglycerides. The effect is dramatic,
particularly when doses of 3,000 to 3,600 mg of EPA
and DHA per day are used. (Note that the quantity
doesn’t refer to the amount of fish oil, but to the content
of EPA and DHA listed on the label.)15

• Normalize thyroid function. Just as thyroid status has
an impact on so many other aspects of health, it can also



have major effects on lipid and lipoprotein values.
Obtaining ideal thyroid status reduces LDL values,
increases HDL, and reduces triglycerides. If achieving
ideal thyroid status facilitates weight loss (which is
common), the effects are even more significant.16

• Feed your bowel flora. Healthy bowel flora species,
especially Lactobacillus and Bifidobacteria species, can
exert substantial beneficial effects on LDL levels
because these organisms participate in bile acid
metabolism. Bile is released by the gallbladder to digest
and emulsify fats. The bile acids are then reabsorbed
through the intestine to become available to form
cholesterol in the liver. Lactobacillus and Bifidobacteria
species in the intestine perform a reaction called
deconjugation that prevents bile acid reabsorption,
resulting in reduced LDL values, modest increases in
HDL, and reductions in triglycerides.17 All the bowel
flora strategies discussed above and in Chapter 9 (see
this page), including an initial probiotic supplement
followed by long-term incorporation of prebiotic fibers
and fermented foods, facilitate improvements in
lipoprotein values.

• Pursue weight loss. Achieving an ideal weight exerts
benefits above and beyond what’s achieved by changes
in diet, bowel flora, vitamin D, and thyroid function.
Because visceral fat constantly releases fatty acids into
the bloodstream, resulting in higher triglycerides,
reduced HDL, higher blood sugar, higher insulin, and
more inflammation, losing excess visceral fat reduces
the flow of fatty acids into the bloodstream and reverses
these effects.18

While much of the health-care world continues to dispense
statin drugs after providing ineffective nutritional information,
we flip this procedure: We begin with effective nutritional
information, starting with elimination of grains; we then
normalize multiple metabolic phenomena with the natural
strategies just described. Only after adopting such natural and
benign strategies should we even begin to ask whether drugs



like statin agents are appropriate. In my experience, the
majority of people who follow the simple strategies above
obtain superior results, and thereby reduced cardiovascular
risk beyond what is possible with drugs alone.

RED HOT: INFLAMMATION
Inflammation is the term used to describe the hundreds of
responses designed to deal with bacteria, viruses, and other
invaders, and to eradicate errant cells that could initiate the
cancer process. It also describes situations in which there is an
influx of inflammatory white blood cells; redness, swelling,
and pain in the knees or wrists; itchy redness in the skin; or
impaired “surveillance” of cancer cells before they have a
chance to proliferate and spread. Inflammation is therefore
normal to a degree, but not when it serves to incite abnormal
health conditions.

Most modern people are boiling pots of inflammation: hot,
steaming, churning cauldrons of disordered, chaotic
inflammatory responses, much of them due to food choices
that conform poorly to human dietary needs. Sit with people
like this in an enclosed room and you can literally feel the
room heat up. (I have endured countless hours of this in my
office.)

Some signs of an excessively stimulated inflammatory
response are:

• Increased c-reactive protein (CRP); any level above 1.0
mg/dl signals increasing levels of inflammation.

• Increased white blood cell (WBC) count; even values in
the high normal range suggest an underlying inflamed
state.

• Increased inappropriate sweating.

• Increased insulin or blood glucose, since inflammation
blocks insulin, thereby raising blood sugar.

• Increased blood pressure, since inflammatory proteins
cause constriction of arteries and other abnormal blood
pressure–raising effects.



• Swelling, pain, or redness of any area of the skin,
muscles, joints, or respiratory or gastrointestinal tract.

• An autoimmune process in any organ.

A complex web of intertwined inflammatory proteins is
also involved, including tumor necrosis factor, various
interleukins, and dozens, if not hundreds, of others. Given our
present knowledge, it is impossible to measure and
individually manage all of them.

Funny thing: If one marker in this complex web is
activated to abnormally high levels, so are many others. For
example, if interleukin-6 is increased, CRP is also increased,
along with other interleukins, tumor necrosis factor, mitogen-
activated protein kinase, nuclear factor-kappa B, and various
matrix metalloproteinases. The interconnected nature of
inflammatory responses acts as if an inflammatory skirmish in
one system or body part activates the entire army.

If we tried to turn off this complex web of interconnected
inflammatory responses one marker at a time, we would go
crazy because of its complex and tangled nature. Thankfully,
there are several strategies that exert broad inflammation-
suppressing effects that reach across most, if not all,
inflammatory pathways and result in reduction of many of the
common markers we use for identification of inflammatory
responses. Typically, people who eliminate grains and eat
otherwise healthy food lose visceral fat and the excessive
inflammation associated with it; witness drops in blood sugar,
insulin, and blood pressure; experience relief from
inflammatory rashes, joint pain, and swelling; obtain relief
from inappropriate sweating; and see reductions in CRP (often
to near zero even from high starting levels) and WBC counts.
In other words, most of the signs of inflammation dramatically
reverse with grain elimination.

To further reduce or eliminate excessive levels of
inflammation, consider the same strategies suggested to
facilitate correction of lipid and lipoprotein abnormalities,
particularly vitamin D and bowel flora management. These are
proving to be very powerful means of reducing inflammatory
phenomena.19



Beyond those, there are two others to consider that may be
helpful after all other avenues advocated in this book have
been pursued.

Curcumin
The active polyphenol component of the spice turmeric,
curcumin is proving to exert unexpectedly broad anti-
inflammatory effects that include reduced markers such as
tumor necrosis factor and nuclear factor-kappa B.20 More than
50 clinical trials have been conducted with this food
component, and more than 30 ongoing trials have been
registered.

Clinical data have demonstrated promising effects of
curcumin on cancer, inflammatory conditions, neurological
disorders, diabetic kidney disease, and pain.21 Effective
curcumin doses have varied across a wide range, from 30 mg
to 8,000 mg (8 g), though lower doses may be required when
combined with piperine, which enhances absorption.

Taking up to several thousand milligrams (with piperine,
preferably) per day as a nutritional supplement may augment
the power of other anti-inflammatory strategies. If turmeric or
curcumin is purchased as a supplement, note that the quantity
of curcumin contained should be specified on the label.

You can also include turmeric spice in your foods; it’s 2 to
8 percent curcumin by weight. Turmeric is in curry powder, so
use that flavoring liberally. You can also use turmeric spice
with garlic, onion powder, and peppers to spice up chicken,
fish, cauliflower, Brussels sprouts, and other dishes.

Boswellia
As with curcumin, broad anti-inflammatory effects are being
observed with the extract of frankincense, boswellia.
Preliminary studies have suggested beneficial effects in the
inflammatory processes involved in rheumatoid arthritis,
gingivitis, inflammatory bowel diseases, and asthma.22 Dosing
regimens have not been well sorted out; typical dosing is 300
mg two or three times per day. Boswellia extracts are not



easily absorbed, but absorption can be substantially magnified
when it’s taken along with a high-fat meal.23

“I’VE FALLEN AND I CAN’T GET UP!”:
OSTEOPOROSIS AND OSTEOPENIA

Perhaps nothing better portrays the helplessness and disability
of osteoporosis and osteopenia (a milder degree of bone
weakening than osteoporosis) than those commercials of
elderly people who fall and are unable to obtain help. Given
the bone-eroding effects of grains, falling is no longer the
plight of elderly alone—middle-aged and even younger people
are at risk. Because the technology to measure bone density,
and thereby long-term potential for osteoporotic fractures, is
now widely available, many people have been diagnosed with
reduced levels of bone density, and most of them are offered
prescription drugs to remedy the situation.

Almost as a rule, people with celiac disease develop
osteoporosis or osteopenia during grain-consuming years.
Removal of all gluten leads to improvement in the majority,
though most people do not achieve normal bone density again
and many are left with mild degrees of osteopenia or
osteoporosis that increase the potential for hip and other
fractures.24 Following a gluten-free diet is therefore
insufficient to correct reduced bone density in people with
celiac disease.

Even outside of celiac disease, osteoporosis and osteopenia
are common, accounting for two million fractures of the wrist,
spine, hip, and pelvis in 2005 alone.25 The process of
progressive bone weakening gets its start at age 25 in women
and age 40 in men.26 Bone weakening is worsened by chronic
consumption of grains, inadequate intake of green vegetables,
carbonated soft drinks, hormonal changes accompanying
menopause, and years of acid-base status disrupted by grains
(chronic low-grade acidosis).27 It is a common occurrence,
particularly in postmenopausal women, and men are by no
means spared from this issue, as they account for 29 percent of
all osteoporotic fractures. While osteoporosis and osteopenia
are often regarded as “just” bone diseases or deficiencies of



calcium, like many other conditions, they represent the long-
term result of metabolic distortions largely due to diet and
other factors.

Given the widespread and chronic nature of osteopenia and
osteoporosis and their long-term risk for fractures, it is no
surprise that the pharmaceutical industry has gotten on board.
Their business objective is to develop agents to treat chronic
diseases of lifestyle, not acute illness, because lifestyle issues
allow them to sell their drugs for years, not just a few days or
weeks. This means that the average physician views
osteopenia, osteoporosis, and long-term potential for hip
fractures as situations that require drugs. And when it comes to
osteoporosis and osteopenia, most physicians also pooh-pooh
the value of diet and nutritional supplements other than
calcium.

This is emblematic of the misdirected focus in health care.
Why are doctors prescribing drugs, and even procedures, when
nutritional or other natural strategies can be as or even more
effective? Part of the explanation is that, when nutritional
agents such as vitamins D or K2 have been individually
compared to osteoporosis drugs over comparable timelines,
the nutritional agents have been shown to be effective, but not
as powerful in reversing bone thinning as the drugs are.
Physicians therefore interpret this to mean that drugs are
preferred as first-line agents in treatment. What they fail to
acknowledge is that when we can use benign, safe nutritional
agents over many years to prevent, as well as reverse,
osteoporosis and osteopenia, natural self-administered
methods are preferable. They can be effective, and they lack
the costs, side effects, and uncertain longterm potential of
drugs. In addition, when used in combination, nutrients such
as vitamins D and K2 demonstrate increased effectiveness,
often proving comparable to prescription drugs and sometimes
even proving effective when the drugs have been
unsuccessful.28

If you’ve been diagnosed with osteoporosis or osteopenia,
or have had an incomplete bone density response to gluten
elimination, or if you simply wish to prevent such bone health



issues in your future, here are the steps to consider after
eliminating the bone-destroying effects of grains.

Vitamin D: The Make-It-or-Break-It Factor
If there is one factor that has the potential to make or break a
bone health program, it is vitamin D. Vitamin D is the master
control over calcium metabolism and bone health. Correcting
vitamin D deficiency holds considerable power for restoring
normal bone density.

Humans were meant to obtain vitamin D from sun
exposure and the modest quantities provided by seafood,
shellfish, organs of land animals (especially their livers), egg
yolks, and mushrooms. The problem is, in modern life we
wear heavy clothes much of the year, work indoors even
during sunny weather, and avoid foods like egg yolks and liver
while only occasionally eating seafood. In addition, we lose
the ability to activate vitamin D in our skin as we age; by age
40, most people have lost much of this ability and fail to
achieve optimal levels even with a dark Florida tan.

Conventional “wisdom” includes advice for calcium
supplementation. This outdated advice fails to incorporate
more recent observations demonstrating that the intestinal
absorption of calcium is doubled or quadrupled if vitamin D
deficiency is corrected.29 Cut out grains, especially gluten-
containing forms, and urinary calcium loss is also substantially
reduced.30 This suggests that calcium intake never was the
limiting factor in bone health; vitamin D deficiency and grain
consumption were.

Unfortunately, the clinical trials examining the effect of
combining vitamin D and calcium have used low doses of
vitamin D—far below what’s required to fully restore blood
levels to ideal ranges. Most studies have thereby failed to
demonstrate a reduction in hip fractures or increased bone
density. Though commonly prescribed, the typical dose of 400
international units (IU) of vitamin D and 1,000 mg of calcium
has been shown to have no effect on reducing hip fractures.31

The best data we have comes from a recent exhaustive meta-
analysis of more than 31,000 individuals. It showed a 30



percent reduction in hip fractures and a 14 percent reduction in
other fractures with higher doses of vitamin D, in the 800 to
2,000 IU per day range; calcium appeared to play no role.32

Maximum suppression of bone reabsorption (which leads
to osteoporosis) occurs when 25-hydroxy vitamin D levels are
raised to 40 ng/ml, or perhaps even 60 to 70 ng/ml.33 Based on
such observations and the fact that young people who enjoy
sun exposure naturally develop blood levels of 70 to 84 ng/ml
or higher without adverse effect,34 I advise patients to take
4,000 to 8,000 IU per day of oil-based vitamin D3 (usually in
gelcap form, for assured absorption); this dose is sufficient to
achieve a blood level of 60 to 70 ng/ml. Ideally, blood levels
should be reassessed every 6 to 12 months to ensure that
you’re still within the target range.

Is There Any Role for Calcium?
The proven importance of vitamin D has shown that taking
calcium to improve bone health may be boneheaded. New data
demonstrate that intestinal calcium absorption is increased
when vitamin D is restored to healthy levels and urinary
calcium losses decrease with grain elimination. Increased
grain consumption causes a 63 percent increase in calcium loss
through the urine (called calciuria).35 Elimination of grains
thereby decreases urinary calcium loss, while vitamin D
enhances intestinal calcium absorption—a powerful net
positive effect on calcium status without calcium
supplementation.

While millions of women have been advised to supplement
calcium for bone health, this may not be a benign practice.
Several analyses have suggested increased heart attack and
death from calcium supplementation, particularly with intakes
of 600 mg or more per day.36 It is not even clear that any
amount of calcium supplementation is beneficial.

It has become increasingly clear that (1) calcium is either
barely effective or ineffective at increasing bone density and
reducing risk for osteoporotic fracture; (2) calcium probably
increases risk for cardiovascular disease; and (3) calcium is



normalized simply with grain elimination, vitamin D
restoration, and eating healthy foods such as vegetables.
Calcium supplementation is not only ineffective, it is
potentially dangerous.37

In my view, calcium supplementation should not figure
into your approach to bone health. Instead, rely on vitamin D
supplementation and a healthy diet that reduces calcium losses
and provides calcium from foods.

Vitamins K1 and K2: A Whole New Kan of
Worms

The K vitamins, traditionally thought of as doing nothing more
than assisting in the normal process of blood clotting, also play
crucial roles in bone health. Low intakes of K1 and K2 may not
be something we can blame on grain consumption, but other
modern dietary habits, such as inadequate quantities of green
vegetables in the diet and avoiding foods such as egg yolks,
liver, and full-fat dairy from pasture-fed cows, have
contributed to poor status for both.

Green vegetables are the most important sources of
vitamin K1. Vegetables also provide potassium, magnesium,
and other bone-healthy nutrients.38 Kale and spinach are
exceptional sources of K1, with 1,000 to 1,200 mcg in 1
cooked cup, compared to 97 mcg in 1 cup of leaf lettuce and
32 mcg in one broccoli spear.

Inadequate intake of vitamin K1 is associated with reduced
carboxylation (adding a carboxyl group) of the bone protein
osteocalcin, which is necessary for creating strength in bone.
Obtaining adequate vitamin K1 allows carboxylation to
proceed, reduces bone calcium turnover, and improves bone
strength. The RDA for K1 is 90 mcg for adult women and 120
mcg for adult men; however, the RDA may not represent the
ideal intake to achieve full carboxylation. In one study, dietary
intake of just a bit more, 109 mcg per day of vitamin K1, was
associated with reduced osteoporotic hip fracture.39 Reduced
fractures were not accompanied by increased bone density,



even with a K1 dose as high as 5 mg per day over 2 years,
suggesting an effect independent of increased calcium in
bone.40 Vitamin K1 may also require vitamin D to fully exert
its benefits.41

Vitamin K2 also plays a role in bone health, perhaps an
even more important one than K1. Like K1, K2 is essential for
carboxylation of osteocalcin.42 Interestingly, in Japan, vitamin
K2 is used as a prescription agent to treat osteoporosis (though
it’s available as a nutritional supplement in the United States).
Vitamin K2, obtained either through diet or supplementation,
increases bone density and decreases osteoporotic fracture risk
without side effects, even at the higher doses used to treat
osteoporosis in Japan (as high as 45 mg per day).43 Adding K2
to other prescription drugs for osteoporosis further reduces
fracture rates. Vitamin K2 in combination with vitamin D has
been demonstrated to have greater synergistic effects in
increasing bone density than either supplement alone, with a
nearly 5 percent increase in bone density over 2 years of
combined treatment. This matches or exceeds improvements
accomplished with prescription drugs.44

Doses of the short-acting vitamin K2 form, MK-4, as low
as 1.5 mg (1,500 mcg) per day exert healthy bone effects.45

For the longer-acting form of K2, MK-7, 100 to 180 mcg has
been show to increase bone density over 1 to 3 years.46

K2 can be obtained through diet. Egg yolks, hard cheeses,
beef, chicken, and organ meats are the most plentiful sources,
though other meats and dairy products contain lesser
quantities. And nothing tops the K content of natto, or
fermented soybean, but most people find it inedible.

Bowel flora play a role in converting vitamin K1 to K2, but
the implications of this are uncertain. It is clear that prior
antibiotic use dramatically reduces liver stores of K2.47 My
prediction: Vitamin K2 will prove to be yet another one of
those deficiencies that develops as a result of mistakenly
avoiding foods rich in K2, a deficiency made worse by



distortions of bowel flora that impair conversion of K1 to K2.
Explorations of K2 and bowel flora are growing rapidly, so I
bet we’ll have our answer in the near future.

Magnesium: Mortar for the Bones
We all need magnesium, which provides structural integrity to
bone and reduces levels of parathyroid hormone (PTH) that, if
increased, cause calcium to be extracted from bone.48

Widespread and common deficiencies add to osteoporosis,
worsened by grain consumption and several modern trends
that lead to deficiency.

The RDA for elemental magnesium is 320 mg per day for
adult women and 420 mg per day for adult men. Most
Americans obtain only 245 mg per day—far less than the
RDA.49

Women who supplemented with magnesium demonstrated
a 1.8 percent increase in bone density over 1 year, compared to
a reduction in bone density in women not taking magnesium.50

In a study using a combination of nutrients for bone health, 25
mg of elemental magnesium was a component of a panel of
nutrients that improved bone density by 4 percent over 1 year,
more than that achieved by prescription alendronate.51

See this page for dietary sources of magnesium and dosage
information for supplementation. Note that if you are tracking
RBC levels of magnesium, full restoration can require several
years of supplementation.

Vegetables, Fruit, and the Potassium
Advantage

Vegetables and fruits are a cornucopia of bone-healthy
nutrients: They have vitamin K1, potassium, and magnesium,
plus an alkalinizing effect that reduces formation of metabolic
acids that pull calcium from bones. Phytonutrients may also
exert beneficial effects.52

Some of the benefits of vegetables and fruits are due to
their rich potassium content, so potassium supplementation



with the bicarbonate or citrate (alkaline) form may provide an
alternative method of ensuring sufficient quantities and
reaping even more of potassium’s benefits. For instance, in
one study a nearly 1 percent increase in bone density was
observed over 1 year with potassium citrate supplementation
(but not potassium chloride, the most common prescription
form of potassium), along with a reduction in urinary calcium
and phosphate loss. This benefit was similar to that achieved
with prescription drugs.53

Exercise: Gotta Build Muscle
Aging is accompanied by loss of muscle. It is not uncommon
to lose 15 to 20 pounds of muscle between the ages of 20 and
70 and with it, bone density. The situation is worsened if you
have experienced substantial weight loss, since muscle is
inevitably lost, compounding the potential for loss of bone
density, as well as impairing future weight loss potential.

Thankfully, muscle can easily be rebuilt to youthful levels.
Strength training and other efforts that build or maintain
muscle mass therefore play an important role in increasing
bone density and reducing risk for osteoporotic fracture. This
is in contrast to aerobic efforts, such as walking, biking, or
swimming, which are of little to no benefit to bone health.54

(They provide cardiovascular and metabolic benefits, but not
bone benefits.) Jumping, aerobics, and other high-impact
movements increase bone density, but to a lesser degree than
strength training.55

Strength training can achieve dramatic increases in bone
density—as much as 8.8 percent over 3 years.56 Bone health is
affected in both younger and older people, with results
obtained in as little as 6 months and further increasing over
longer periods. So dust off those old weights in the basement,
join a facility with strength training equipment, or at least
engage in heavy lifting or other manually stressful work, and
your bone health will improve substantially.

Sex Hormones: Juju for Bones?



Along with hair, libido, and the urge to dance, a number of
hormones recede with aging, and that contributes to reductions
in bone density. While both men and women are affected,
women experience an especially precipitous reduction in bone
density during their menopausal years.

In women, restoring hormones is one way of maintaining
or restoring bone density, but the benefits come with risks
because of the pharmaceutical industry’s reliance on
nonhuman hormone preparations. Premarin, an estrogen
replacement drug made from horse estrogens, increased bone
density and reduced osteoporotic fractures but was
accompanied by adverse effects. In the Women’s Health
Initiative Trial, the incidence of osteoporotic fractures was
reduced by 30 percent over 7 years, but this was accompanied
by increased heart attack, stroke, deep vein thrombosis, and
breast cancer.57 For these reasons, the use of nonhuman
estrogen supplementation has fallen out of favor.

“Bioidentical” hormones—hormones identical to those
occurring naturally in humans—have therefore been offered as
a logical solution. Unfortunately, the effectiveness of
bioidentical estrogens, with or without progesterone, to
prevent osteoporosis has not been adequately studied, though
preliminary data demonstrate that blood glucose, triglycerides,
and perceived feelings of well-being are all improved with
bioidentical topical creams, suggesting beneficial
physiological effects.58 Restoring progesterone levels with
bioidentical hormone replacement may increase bone density
by increasing the activity of osteoblast cells that build bone.59

However, it is not clear whether progesterone administered
alone effectively increases bone density or whether it must be
administered along with estrogens. Nonetheless, given the
other positive effects of progesterone supplementation, such as
facilitation of weight loss and improved mood and sleep,
bioidentical replacement may be worth considering for any
woman interested in maximizing bone health.

Bone health in men may improve with testosterone
replacement. In men with low testosterone levels, testosterone
replacement increases bone density in as little as 6 months.60



Likewise, 25 to 50 mg per day of the adrenal testosterone-like
hormone dehydroepiandrosterone, or DHEA, increases bone
density in the lumbar spine by as much as 2.5 percent over 1 to
2 years in both men and women, with larger benefits in people
who start with lower levels of DHEA.61

GRAINLESS METABOLISM: MINUS THE “-ITIS”
You likely noticed that the strategies to reverse diabetes,
hypertension, “high cholesterol,” and osteoporosis are largely
the same, overlapping in many, if not most, ways. The same is
true of other metabolic distortions that can lead to cancer,
colitis, prostatitis, pancreatitis, hepatitis, cholecystitis,
thyroiditis, dermatitis, and the multitude of other forms of “-
itis” that afflict humans. This is because distortions of
metabolism and inflammatory phenomena are almost never
confined to one rash, joint, or inch of intestine, but are body-
wide issues and must be remedied that way.



CHAPTER 11

THE ANNOYED THYROID:
BOOBY TRAP FOR WEIGHT

AND HEALTH
You are no bigger than the things that annoy you.

—Jerry Bundsen

THE THYROID, SITTING quietly and unnoticed on the
front of the neck, day in and day out, would very much like to
do its job: silently turn out quantities of thyroid hormone
sufficient to sustain the metabolic rate of the body. But modern
influences in our lives disrupt such simple ambitions.
Disruption of the thyroid is so common and carries such
enormous implications for health and weight that it gets an
entire chapter of its own. It is, for example, among the most
common reasons that weight-loss efforts fail despite valiant
attempts at diet and exercise.

While it may seem that such an extended treatment of the
topic is more than is necessary, I can reassure you that when
you come to understand the issues surrounding thyroid health,
you can address the solutions more confidently. And if you’re
thinking that this chapter may not apply to you, remember that
even if you don’t have a thyroid condition now, thyroid
dysfunction is becoming part of the lives of many people; it
will be useful to recognize what it looks and feels like should
you develop the condition in the future. If you don’t educate
yourself, you risk exposing yourself to the neglect or
indifference common in health care today—dismissals that can
go on for years before the condition is recognized. Get your
thyroid issues tackled properly, and you have accomplished
yet another big step toward total health.



GO FOR THE THROAT
The thyroid gland is like the ultra control freak at work who
pays attention to every aspect of everyone’s behavior and
responds with over-the-top ranting and raving if something is
just a teensy weensy bit off. The thyroid performs the crucial
function of modulating metabolic rate. It fine-tunes the
function of virtually every tissue in the body, from the lowly
cells responsible for creating fingernails to the nerve cells in
the brain that guide memory and thought.

The world has changed. Few people write letters with pen
and paper, affix a stamp to an envelope, and then wait a couple
of weeks for a reply. Likewise, the world surrounding our
endocrine glands has become unrecognizable. From the
perspective of thyroid health, we have been living in a world
increasingly contaminated by thousands of industrial
chemicals. Many of these compounds get into the human body
and have the peculiar capacity to disrupt the function of
endocrine glands. Endocrine gland functions are complex,
interconnected webs that are normally under tight control. But
the same complexity and interconnectedness that make the
human body such a splendid and highly adapted organism are
also a vulnerability in a modern life filled with chemicals that
disrupt the delicate workings of this system. This is a situation
never before encountered by Homo sapiens and unique to the
modern industrialized world.

Welcome to the world of endocrine disruption. This new
age was created by the cavalier attitudes of industry, which
dismissed the hazards of thousands of chemicals introduced
into the environment and our bodies. They get in through
foods, herbicides and pesticides, the coatings on cooking
utensils, contaminants in the water supply, flame retardants on
carpeting and clothing, and plastics that are everywhere and in
everything, from cars to the lining of canned foods to water
bottles. They are even in the rainwater and air. Nobody—and I
truly mean nobody—alive today has avoided exposure to these
ubiquitous chemicals. The Environmental Working Group
tested blood from the umbilical cords of newborns and
uncovered 287 different industrial compounds, including



mercury, 21 different pesticides, and components of industrial
lubricants—this was in newborns, not 60-year-olds who had
worked a lifetime in factories or other contaminated
environments.1 Endocrine disruptive industrial chemicals can
be detected in hair, urine, blood, liver, kidneys, and just about
any other bodily fluid or organ. One recent study assessed
individuals for the presence of perchlorates, a residue of
synthetic fertilizers. Of 2,800 people tested, all 2,800 had
detectable levels of perchlorates in their bodies.2 You’ve heard
that saying about death and taxes? Well, add industrial
chemical exposure to the list of things unavoidable during life.
(I will discuss this further in Chapter 12.)

Marginal or mild thyroid dysfunction, in particular, is
among the most common forms of endocrine disruption.
(Neuroendocrine, adrenal, ovarian, and testicular disruptions
are other common forms.) It is also the one that has the
greatest relevance in the grain-free experience, as even
marginal degrees of thyroid dysfunction—which are very
common—can impair capacity for weight loss. Thyroid issues
can also block your return to total health, since impaired
thyroid function disrupts other physiologic phenomena,
leading to higher levels of LDL cholesterol, higher
triglycerides, higher blood pressure, high blood sugar, low
energy, disrupted bowel health, and water retention. Correction
of even subtle degrees of thyroid dysfunction can help aim you
in the direction of full control over your health. It can also
make you feel happier and be more energetic, as well as help
you fit into that size 4 dress you’ve been eyeing.

Unfortunately, there is no “detox” program that has been
shown to reduce perchlorates or polychlorinated biphenyls
from the thyroid gland or remove perfluorooctanoic acid
residue from the adrenals. You can’t unwind the effects of
fungicides like vinclozolin just by taking some purging
supplement or submitting to four enemas per day. While there
are lots of discussions about the health benefits of
“detoxification” programs that may indeed have merit, none
have been shown to undo or protect us from endocrine
disruptive effects.



Because we cannot undo such effects, we have to deal with
the downstream endocrine consequences. It may not be the
perfect system, but it’s the best we’ve got.

The Grain-Fried Thyroid
Too many people who are hoping to sprint through life are
kept hobbling and limping, slowed by a thyroid gland that has
been beaten, battered, and deep-fried by the forces set on
disrupting it. Those who follow the advice to consume more
“healthy whole grains” may unmask the potential for
autoimmune thyroid disease if they are genetically susceptible.
Imagine giving the general public advice to drink as much
alcohol as you want, ignoring the development of alcoholism
in a genetically predisposed minority: It would be unthinkable.
But it seems that nothing is beyond the scope of ill-conceived
advice in the world of grains.

By removing grains, you remove a great disrupter of
endocrine gland function. Removing grains removes the
prolamin proteins responsible for triggering the first step in
autoimmunity: self-targeting of the immune system that can
inflame and damage the thyroid and other glands. Going grain-
free removes lectin proteins that also exert inflammatory
effects on the thyroid.3 The autoimmune thyroid diseases
Hashimoto’s thyroiditis and Graves’ disease can start with the
bagels, pretzels, or rye bread that you thought were harmless
to eat. Antibodies aimed against the prolamin proteins in
wheat, rye, and barley have been identified in more than 50
percent of people with Hashimoto’s thyroiditis, the most
common cause of hypothyroidism.4 Yes, autoimmune thyroid
disease is largely a disease of grain consumption, so removing
grains is step one in regaining control over thyroid health.

Although the prolamin proteins in wheat, rye, and barley
are triggers of autoimmune thyroid inflammation, it is
uncommon to experience improved thyroid function with their
elimination, as the thyroid is not very effective at recovery
after enduring an inflammatory beating. Efforts to monitor
thyroid function are therefore recommended, especially if you



are taking thyroid hormone replacements, such as
levothyroxine or Armour thyroid.

THYROID HEALTH: “NORMAL” MAY NOT BE
NORMAL

After grain elimination, the next step in regaining thyroid
health is to assess thyroid status. You allow your thyroid gland
to heave a sigh of relief after you cease the beating it has been
taking from grains, and like a victim pulled out of the
pummeling he was receiving, your thyroid may or may not be
left unscathed.

Hypothyroidism, or deficiency of active thyroid hormones,
is the most common situation that persists after removing
grains. It’s been known for decades that when hypothyroidism
is severe, signs of it are obvious and allow even heart failure
and death to occur. More recently, we’ve recognized that even
mild degrees of hypothyroidism can contribute to poor health
—even degrees typically regarded as “normal” as assessed by
thyroid blood tests. Mild hypothyroidism is also proving to be
far more common than was previously suspected. Because it is
less dramatic, mild degrees of hypothyroidism can go
undetected for years. Stories of struggling with weight, low
energy, hair loss, depression, unexplained constipation,
escalating cholesterol values, high blood pressure, etc., are
often dismissed as just “getting old” or the consequences of
laziness and gluttony. Subtle degrees of hypothyroidism can be
tricky (though by no means impossible) to diagnose. Add to
this the debate within the medical community over the
boundary between normal and abnormally low thyroid
function, and many people endure varying degrees of
hypothyroidism for many years, culminating in substantial
health problems.

Before we get to how to gain control over thyroid health,
let’s first talk more about the forms of thyroid dysfunction and
why they develop.

It’s Your Thyroid Gland Talking



Knowledge is power, particularly when it comes to
recognizing when the thyroid gland is not operating properly.
Understanding the language of the thyroid will also empower
you in discussions with your health-care provider. If you can
discuss thyroid issues knowledgeably, you will be more likely
to be taken seriously in a world in which thyroid dysfunction
is typically overlooked, minimized, or dismissed. It’s tough to
ignore someone who says, “I am convinced that my free T3
level is low because I have persistent hypothyroid symptoms
despite taking levothyroxine. Perhaps I’m suffering a form of
endocrine disruption. I believe my free T3 level should be
assessed.” Only the most negligent practitioner or control
freak could ignore such a plea.

Though it bridges the trachea and is located just beneath
the surface of your skin, you should not be able to feel a
normal thyroid. An enlarged thyroid gland can be felt,
however, and signals that something is wrong. T4, the
relatively inactive form of thyroid hormone, accounts for 80
percent of the hormones produced by this gland. It is
converted to the active form, T3, via the action of deiodinase
enzymes throughout the body that remove—deiodinate—one
iodine atom. (The 4 and 3 refer to the number of iodine atoms
per thyroid hormone molecule.) T4, which persists in the
blood for several days, acts as a reservoir, providing the body
with a continual supply of the much shorter-lived T3. T3
controls metabolic rate at the cellular level by modulating the
rate of energy consumption in virtually every tissue in the
body. The thyroid produces only small amounts of T3 (15 to
20 percent of body requirements), relying mostly on
conversion of T4 to T3 in various organs (primarily the liver
and kidneys). T3 is a particularly powerful hormone, such that
the body requires only one trillionth of a gram per liter of
blood to function properly.

Conversion of T4 to T3 is therefore a crucial step in
determining thyroid status, and it’s a step that can be disrupted
by factors that block the 5’-deiodinase enzyme. Critical point:
Many industrial compounds block this step. Examples include
polychlorinated biphenyls (PCBs, used in thousands of
industrial processes and products, including electronics),



polybrominated diphenyl ethers (PBDEs, used in flame
retardants, polyurethane, and textiles), triclosan (used in
antibacterial soaps, hand lotions, clothing, kitchenware, and
toys), and “Red Dye #3” (erythrosine), a common food
coloring.5 This is only a partial list, which means that all of us,
without exception, have been exposed to chemicals that block
the conversion of T4 to T3. If you breathe, drink water, eat
food, walk on carpeting, wash your hands, or have watched at
least one episode of Walking Dead, you have been exposed to
compounds that block deiodination.

Many new insights into health are obtained by bridging
disciplines that often fail to talk to one another and share
findings. For instance, some of the most important insights
into the effects wheat and grains have on human health
originated with insights obtained by talking to agricultural
scientists. But physicians rarely ever speak to agricultural
scientists, and vice versa. In the world of thyroid health,
endocrinologists rarely speak to toxicologists or toxicologists
to endocrinologists. This means that, in a world in which
awareness of endocrine disruptive chemicals is mandatory,
most endocrinologists have no understanding of this area of
health. That leads them to dismiss many of the abnormal
health phenomena caused by endocrine disruption as
inconsequential, or to fail to recognize them. They don’t
recognize that blocked conversion of T4 to T3 can be caused
by household compounds like the triclosan in hand soap. This
lack of knowledge leads to statements such as, “I don’t know
why you’re so cold all the time, depressed, and can’t lose
weight. Why don’t you take an antidepressant?” Failure to
recognize this as a blatant example of endocrine disruption
occurs because there has been little to no cross-discipline
discussion.

The deiodination process also has the potential to create
what is known as reverse T3 (rT3), which is structurally
similar to T3 except that the iodine molecule is removed from
a different location. The two hormones are indistinguishable
on most diagnostic tests, but rT3 binds to the same tissue
receptor sites as T3, thereby blocking the action of “real” T3.
While rT3 can be directly measured, it often is not, which



means doctors fail to identify a cause for hypothyroidism
symptoms that’s not apparent from the usual tests.

T3 and T4 hormones are only active when not bound to
blood proteins and in their free forms. Reflecting their
impressive potency, less than 1 percent of all T3 and T4 are
present in their free state, and it’s that form that we are most
interested in. For this reason, when we assess thyroid hormone
status, among the important tests we run are free T3 and free
T4.

The thyroid gland is under the control of the pituitary
gland in the brain; the pituitary, in turn, is under the control of
the hypothalamus. The pituitary produces thyroid-stimulating
hormone (TSH) to stimulate production of T4 and T3. If tissue
levels of T4 and T3 are low, the pituitary responds by
increasing TSH; consequently, the higher the TSH level, the
greater the degree of hypothyroidism. The TSH level is
therefore the most common blood test used to diagnose
hypothyroidism. The level of TSH that should be regarded as
“abnormal” has been debated for years, dropping from 10
mIU/ml, to 7.5, to 5.5, to 4.5. Most recently, the American
Thyroid Association (ATA) asked whether 2.5 mIU/ml or
lower should become the new target.6

Despite its considerable shortcomings, TSH remains the
primary method of confirming that symptoms may be
attributable to hypothyroidism. The standard (though disputed)
TSH ranges from the ATA are listed below.

0.0–0.4 mIU/ml

0.4–2.5 mIU/ml

2.5–4.0 mIU/ml

4.0–10.0 mIU/ml

Above 10.0 mIU/ml

Hyperthyroidism

Normal range

At risk; repeat TSH test at least once a year

Subclinical (mild) hypothyroidism



Hypothyroidism

This categorization tends to underestimate the impact of
rising levels of TSH. New studies, such as the 25,000-
participant Norwegian HUNT Study, suggest that an ideal
TSH level may be as low as 1.5 mIU/ml or less (judging by
coronary heart disease mortality, an association most powerful
in women).7 In my experience, genuine, total health only
occurs when TSH levels are in this low range of 1.5 mIU/ml or
less.

One major problem with diagnosing and treating a thyroid
issue is that endocrine disruption can also affect the
hypothalamus and pituitary, not just the thyroid gland itself.
Many of the same industrial compounds that block conversion
of T4 to T3 also block the hypothalamus and pituitary. PCBs,
perchlorates, pesticides, PBDEs, and bisphenol A (BPA) are
among the dozens of compounds that have demonstrated
effects in impairing thyroid function via hypothalamic or
pituitary gland disruption. These effects can even be exerted
on a fetus in utero and persist into childhood and adult life.8
This raises another fundamental problem that challenges the
conventional notions of diagnosing thyroid dysfunction:
Thyroid status that is disrupted at the hypothalamic or pituitary
level cannot be diagnosed with the usual screening methods
because in these cases the TSH level (normally the only lab
test used to assess thyroid function) is typically normal—even
if substantial hypothyroidism is present. In practical terms, this
means that a woman with years of progressive weight gain,
depression, water retention or edema, hypertension, thinning
hair, disrupted bowel function, peculiar rashes, and a host of
other health issues will go undiagnosed for years, life and
health impaired due to inadvertent exposure to plastics, flame
retardants, or hand cleaners—all while being advised that her
thyroid function is fine.

The failure of the endocrine community to fully integrate
the issues unique to this new age of endocrine disruption is
among the most important health issues of our time. But don’t
expect John Q. Endocrinologist to have even an inkling of
what you are talking about if you raise such questions.



Hypothyroidism: Life in the Slow Lane
Disorders of the thyroid can be broken down into two general
categories: hypothyroidism (underactive thyroid) and
hyperthyroidism (overactive thyroid). Hypothyroidism is far
more common and more insidious, often evading diagnosis for
years. Because hypothyroidism is, by a long stretch, the most
common form of thyroid dysfunction, we will confine our
discussion to this condition.

Hypothyroidism is a condition in which the thyroid
produces inadequate amounts of the thyroid hormones T4 and
T3, resulting in a slowed metabolic rate no matter how
meticulous or careful your diet, no matter how vigorous your
exercise program. Hypothyroidism, even of a mild or subtle
degree, can thereby completely impair a weight-loss effort and
can even result in weight gain, despite your best efforts. But
the consequences of hypothyroidism don’t end at impaired
weight loss. Hypothyroidism can have serious long-term
consequences, including an increased number of LDL
particles, high triglycerides, higher blood pressure
(particularly diastolic hypertension), and increased risk for
heart disease and heart attack, carpal tunnel, and depression.9

People diagnosed with Hashimoto’s thyroiditis or Graves’
disease, both of which can be initially triggered by the
autoimmunity activated by grains, can be left with
hypothyroidism due to injury incurred during the
inflammatory flare. That means that the injured thyroid gland
is no longer capable of producing sufficient thyroid hormone
to suit your body’s needs. Iodine deficiency (discussed below)
is another cause for hypothyroidism, as is endocrine disruption
from exposure to industrial chemicals.

Hypothyroidism usually shows itself through one or more
symptoms, including:

• Reduced energy, fatigue, increased need for sleep

• Inappropriately cold hands and feet, reduced or absent
sweating

• Dry, itchy skin



• Dry, brittle hair; hair loss or thinning hair

• Difficulty losing weight or weight gain

• Short-term memory impairment, slowed thinking

• “Pins and needles” in hands and feet

• Constipation

• Puffiness around eyes, edema of hands or ankles

• Carpal tunnel

• Heavier or more frequent menstrual periods, worse
cramps, worse premenstrual symptoms

• Depression

• Goiter (enlargement of the thyroid)

• Higher diastolic blood pressure (the bottom value)

• Iron deficiency anemia, low ferritin (iron storage protein
measured as a blood test)

Diagnosing hypothyroidism by symptoms alone can be
tricky, as many of the symptoms are not specific to
hypothyroidism or may be vague (though the presence of
inappropriately cold hands and feet and impaired weight loss
are two very reliable signs). Because symptoms are not
absolutely specific to hypothyroidism, blood tests are useful
when making a diagnosis. And symptoms do not have to be
present: For unclear reasons, some people have no symptoms
despite mild to moderate degrees of hypothyroidism.

The frequency of hypothyroidism increases with age, and
though estimates vary due to differing cutoffs for “normal”
TSH, most cite a range of 2 to 4 percent of people developing
it early in life and as many as 15 to 20 percent developing it
later in life, with greater prevalence in women.10 However,
with more strict criteria, the percentage of people with more
subtle degrees of hypothyroidism is likely 25 to 30 percent,
which makes it not at all uncommon. This means that as many
as 25 to 30 percent of people who follow a nutritional program
perfectly will fail at weight loss because of hypothyroidism.
Aging also plays a role: One study demonstrated that the



increase in TSH with low thyroid function is 75 percent less
compared to younger people, making TSH an increasingly
unreliable index of thyroid function as we age.11

Beyond TSH, other commonly used laboratory tests to
gauge thyroid function include free T4 and free T3. Reference
ranges for free T4 and T3 should be provided by the testing
laboratory, with ideal ranges generally falling in the upper half
of the reference range. Low free T3 is another common
signifier of hypothyroidism. T4 can also be low, but this is
uncommon. There are a number of other thyroid tests, such as
T4 uptake and T3 uptake, that have been replaced by direct
measurement of free T4 and free T3; they are outdated and
should therefore not be used.

Autoimmune thyroid inflammation, which can be
responsible for both hypo- and hyperthyroidism, can be
identified by measuring antibodies against the thyroid
components thyroid peroxidase antibody (TPOAb) and
thyroglobulin antibody (TgAb). Approximately 90 percent of
people with Hashimoto’s thyroiditis will test positive for
elevated TPO antibodies, and approximately 60 percent of
Hashimoto’s thyroiditis sufferers will test positive for elevated
thyroglobulin antibodies.12 Testing positive for both TPO and
thyroglobulin antibodies increases the likelihood of
Hashimoto’s thyroiditis to 95 percent.13 More than half of
people with Hashimoto’s thyroiditis also test positive for
antibodies against the gliadin protein of wheat. It is helpful to
obtain the above antibody tests as, if elevated, they can
suggest that ongoing thyroid inflammation is present and that
thyroid status may change after the removal of wheat, rye, and
barley. This means that periodic reassessment will be
necessary to gauge any shifting thyroid replacement needs.

The diagnosis of hypothyroidism can be especially
troublesome when exploring mild or borderline degrees of
underactive thyroid function. As you can appreciate, being
diagnosed with hypothyroidism can depend on the opinions
and judgment of the health-care practitioner who is conducting
the evaluation. The following practical guidelines are worth



understanding to help you obtain reliable and useful
information about your thyroid status.

• Symptoms, especially inappropriately cold hands and
feet, low energy not attributable to other causes (such as
sleep deprivation), and impaired capacity for weight loss
despite the dietary guidelines provided here, are fairly
reliable signs of hypothyroidism, or at least sufficient to
justify assessment. They are not foolproof, but they
should be regarded as hypothyroid symptoms until
proven otherwise.

• The higher the TSH, the more likely hypothyroidism is
present. A TSH of 5 mIU/ml, for instance, is virtually
guaranteed to represent hypothyroidism. A TSH of 2.5
mIU/ml probably represents hypothyroidism, especially
if symptoms such as inappropriately cold hands and feet,
low energy, and impaired weight loss are present. TSH
values of 1.5 mIU/ml and below are much less
commonly associated with hypothyroidism, though they
can be if there is endocrine disruption or dysfunction at
the hypothalamic or pituitary level or impaired
conversion of T4 to T3.

• The combination of a somewhat high TSH and low free
T4 is suggestive of iodine deficiency. For example, a
TSH of 3.5 mIU/ml and a free T4 near the bottom or
below the quoted reference range nearly always
improves with iodine supplementation (see below).
Correction can require several months of iodine
supplementation. If a goiter (enlarged thyroid gland) is
present, both the goiter and the TSH and free T4 values
nearly always improve or completely normalize with
iodine.

• Free T3 in the bottom half of or below the reference
range (regardless of TSH levels) can suggest 5’-
deiodinase impairment from exposure to industrial
chemicals that block this enzyme. However, note that
ongoing active or recent (within the previous several
weeks) weight loss can transiently cause a low free T3
value and even a modest increase in TSH. If these levels



are due to weight loss, they will correct themselves
within a few weeks. Also, chronic low free T3 should
not be confused with something called low T3
syndrome, in which free T3 levels are low during an
acute illness, such as pneumonia, sepsis, cancer, or a
heart attack. T3 replacement in this situation is
unnecessary and may be detrimental. The low T3 level
of low T3 syndrome corrects itself with resolution of the
acute condition.14 However, this unrelated situation is
the source of reluctance on the part of some physicians
to replace T3 in chronic situations. (See this page for
more discussion on low T3.)

Another useful do-it-yourself-at-home tool to assess
and track thyroid status is to take your oral temperature
immediately upon arising. Normal oral temperature is
97.3ºF. Temperatures consistently below this suggest
hypothyroidism. (See “Thyroid Health: Check Your
Thermostat”.)

When diagnosing hypothyroidism, judgment and
experience on the part of your health-care practitioner are
priceless. Insist on full explanations for your symptoms,
not dismissals such as “You’re just getting older” or “Your
thyroid is fine.” Demand a full discussion of the rationale
(or lack of) for your diagnosis. If you are convinced that
you have hypothyroidism but your health-care practitioner
refuses to evaluate or to correct it (which is, unfortunately,
common), then find someone who will. The champions in
this area are functional medicine practitioners, naturopaths,
and open-minded medical physicians—but rarely
endocrinologists.

IODINE: WATER TO A THIRSTY DOG
Just as a dog, hot and panting from an afternoon of playing
outdoors, will lustily lap up water, so your thyroid takes up
iodine, which is essential for its function. Iodine is
necessary for health. It is the primordial antibacterial,
essential for single-celled organisms on up. Without it, life
ceases. Don’t let anyone tell you that iodine is not
important; it is crucial. Simply meeting the Recommended



Daily Allowance (RDA) of 150 mcg per day ensures that
you won’t develop a goiter (an enlarged thyroid from lack
of iodine, felt as fullness on the front of the neck).
However, a greater intake may be required for ideal
thyroid function and total health. (See Chapter 6 for
information on how and why iodine deficiency develops,
especially in the modern age.)

If symptoms of hypothyroidism are present, such as
inappropriately cold hands and feet or failed weight loss after
grain and sugar elimination, iodine deficiency should be near
the top of the list of potential causes. Recall that, on a basic
thyroid panel, free T4 at the low end or below the reference
range, along with a TSH of 2.5 to 3.5 mIU/ml or slightly
higher, suggests iodine deficiency. If there is any indication of
iodine deficiency or hypothyroidism, most people benefit by
increasing iodine intake to the 500 to 1,000 microgram (not
milligram) per day range, preferably from an iodine
supplement such as kelp tablets. That’s the form that
approximates the natural, ocean-derived source and which can
accelerate recovery of thyroid function if the underlying cause
is iodine deficiency. Iodine is also available from health food
stores as potassium iodide drops, capsules, and tablets. Also
note that there may be a mild increase in TSH for several
months after iodine is initiated, but it drifts back down over
time.15

If hypothyroidism or a goiter is present, iodine intake
should be determined and thyroid status monitored by your
health-care provider. Rarely, someone with hypothyroidism or
goiter will develop an abnormal thyroid response to iodine.
This occurs because of iodine deficiency or other factors
present before correction that can lead to the formation of
abnormal nodules of tissue in the thyroid. Adding iodine can
actually unmask the presence of abnormal thyroid nodules or
another condition and result in hyperthyroid symptoms, such
as nervousness, sleeplessness, and heart palpitations. Stopping
the iodine reverses these effects but should prompt further
evaluation of the thyroid.

Iodine replacement is therefore best undertaken alongside
monitoring of thyroid function by your health-care provider.



Alternatively, some people have success by increasing the
dose of iodine gradually, starting at the RDA of 150 mcg per
day and building up by 50 to 100 mcg increments gradually
over 6 months until the desired dose, 500 mcg per day, is
achieved. Anyone with a history of Hashimoto’s thyroiditis,
Graves’ disease, thyroid cancer, or thyroid nodules should also
supplement iodine only under the supervision of a
knowledgeable health-care provider.

Thyroid Health: Check Your
Thermostat

The regulation of body temperature, or thermoregulation, reflects the
body’s capacity to maintain body temperature within a narrow range.
If not for our ability to regulate our own body temperature, we’d have
to bask in the sun like turtles and alligators do. Deviations from this
normal range thereby suggest disruption of internal control.
Measuring your oral temperature with a home thermometer can
therefore be a useful tool to help assess your thyroid status. It is
another measure, like blood pressure or blood sugar, that’s a simple
assessment you can perform on your own and track over time.

Body temperature normally fluctuates within a range. Studies
conducted over the last 70 years suggest that normal oral
temperatures range from 96.3ºF to 99.9ºF and vary predictably with
the time of day.16 This is contrary to the widely held view that a
normal temperature is 98.6ºF no matter what time of day—an
outdated relic of 19th-century observations of human temperatures.

External environmental extremes can overwhelm temperature
control, as can factors that disrupt internal control. Anyone who has
experienced hypothermia from cold exposure or a fever of 104ºF
knows that just a few degrees of deviation in either direction is
uncomfortable, and even life-threatening. Body temperature also
undergoes predictable circadian variation. Over a 24-hour cycle, the
highest temperature occurs at around 8:00 p.m. and the lowest at
around 4:00 a.m. It is the temperature low that is most reflective of
thyroid status, and this is best approximated by an oral temperature
reading obtained immediately upon awakening.17 Low body
temperature signals hypothyroidism, while increased body
temperature suggests hyperthyroidism (as well as other conditions,
including ovulation in women, exercise, and fever). Any oral



temperature taken immediately upon arising that’s consistently less
than 97.3ºF is suggestive of hypothyroidism; the lower the
temperature, the more likely it represents hypothyroidism. A
temperature of 94.7°F, for instance, is more strongly suggestive of
hypothyroidism than a temperature of 97.1°F.

Long-time adherents of this practice cling to the original notion of
measuring axillary (armpit) temperatures to assess body temperature.
This is outdated. Axillary temperatures are unreliable and are
susceptible to variation based on external ambient temperature, the
amount and composition of clothing, sweating, whether the right or
left arm is used (there can be a variation of up to 2.0°F from right to
left), and other factors. We are interested in tracking internal
temperatures most accurately; axillary temperatures can vary by as
much as 1.8° to 2.7ºF within several minutes and therefore should not
be used.18

Because nobody wants to put a thermometer in their backside first
thing in the morning, we use oral temperatures to approximate
internal (“core”) temperatures. Taking your oral temperature is useful
when identifying hypothyroidism, particularly when laboratory values
are borderline or equivocal, when symptoms are unusual or atypical,
or when you are considering whether you should pursue the question
further with your health-care provider or ask about blood tests. Low
temperature may suggest low thyroid status even when all other
measures, including TSH, are normal. Temperature can also be
useful to follow trends over time, which allows you to gauge the
adequacy of thyroid-correcting efforts, such as iodine
supplementation or thyroid hormone replacement.

There are several lessons to keep in mind when temperatures
are used to assess thyroid status.
• Oral temperatures are best used as a gauge of thyroid status

alongside symptom assessment and thyroid lab tests that
include TSH, free T3, free T4, and, ideally, reverse T3.

• Oral temperatures should be assessed immediately upon
awakening, before getting out of bed, and before drinking
water or other liquids or eating anything; alcoholic beverages
should be avoided the evening prior. Temperature should not
be assessed during calorie restriction, fasting, or sleep
deprivation.

• If an oral temperature is taken upon awakening at 8:00 a.m., it
will be higher than the true low, which for most people occurs
between the hours of 3:00 a.m. and 6:00 a.m.—usually around
4:00 a.m. Waking temperatures later than 6:00 a.m. can be
adjusted to the “6:00 a.m. equivalent” by subtracting 0.18°F for
every hour that’s passed since 6:00 a.m.

• Women of childbearing age should take oral temperatures
during the first 7 days after beginning menstrual bleeding (the



follicular phase), which does not show the exaggerated
increase in temperature triggered by ovulation or a surge in
progesterone.

THYROID REPLACEMENT IN THE AGE OF
ENDOCRINE DISRUPTION

Modern life during the latter half of the 20th and early 21st
century has meant that reality TV dominates our attention,
social media has emerged as the social interaction of choice,
and chicken nuggets are the preferred food for millions of
children. Even more widely pervasive are the industrial
chemicals that disrupt endocrine gland function. The thyroid
gland is, for many of us, the weakest link.

Because we cannot extract or undo the effects of a lifetime
of industrial chemical or grain exposure, we do what is second
best: supplement thyroid hormones. Most people are happier
—they experience better mood, increased energy, an improved
tolerance to cold, better bowel function, thicker hair, and more
successful weight loss—when both T3 and T4 are included,
either as combination tablets (such as Armour thyroid or
NatureThroid) or as two separate tablets of liothyronine (T3)
and levothyroxine (T4).

Contrary to popular opinion in the medical establishment,
synthetic T4 (levothyroxine, or Synthroid) is not sufficient to
resolve the symptoms of hypothyroidism in a substantial
proportion of people with hypothyroidism. That’s because not
everyone converts T4 to active T3 with equal efficiency in this
new age of endocrine disruption. T3 supplementation has
positive effects on the psychological symptoms of
hypothyroidism, with several studies showing that well-being,
mood, and cognitive function are improved; weight loss is also
greater with added T3.19 T3 supplementation tailored to
symptom relief, such as relief from fatigue or inappropriate
feelings of coldness, can also address the issue of reverse T3
by providing an external source of this active hormone.20

Replacement of T3 remains controversial, however,
because of confusion surrounding low T3 syndrome (see
above). T3 replacement in critically ill people with low T3



syndrome provides no benefit or results in harm.21 But low T3
syndrome is distinct from the chronic situation of someone
who is not critically ill but who is experiencing long-term
hypothyroid symptoms due to low free T3. This confusion,
however, has made some health-care practitioners reluctant to
address T3 issues, or even adamantly opposed to prescribing
it. I believe this is a serious mistake. T3 replacement for
people with chronic symptoms of hypothyroidism who show
low levels of free T3, high reverse T3, or persistent symptoms
while on T4 replacement alone typically demonstrate
wonderful reversal of all hypothyroidism phenomena with
correction of T3.

It’s not uncommon for someone who is prescribed only
levothyroxine to struggle with depression, fail at weight loss
(or gain weight), lose hair, experience constipation, have
inappropriately cold hands and feet—all the symptoms of
hypothyroidism—despite having a TSH value at or near the
desirable range. The vast majority of these people experience
complete reversal of all hypothyroid symptoms when a T3
preparation is added or levothyroxine is replaced with a T4
plus T3 combination tablet. If your doctor will not discuss this
issue or refuses to conduct a deeper assessment, find a doctor
who will. This aspect of thyroid health is crucial and can be
sufficient to make or break your overall health and weight-loss
efforts. Another handy way to identify an enlightened
practitioner is to contact a compounding pharmacy in your
area (pharmacies that mix, or “compound,” special
prescription preparations) and ask for the names of
practitioners who prescribe compounded thyroid preparations
tailored to individual needs. That level of attention is a sign of
a careful and knowledgeable thyroid practitioner.

Not everybody feels better with added T3. An occasional
person will develop symptoms of hyperthyroidism, such as
anxiety, palpitations, or sleeplessness, whether the extra T3 is
taken as one of the combined thyroid preparations or alone.
This is a person who is likely to do fine on T4 alone. They are
in the minority, but they do exist.

Getting your thyroid status “just right” is important. Some
simple rule-of-thumb measures that suggest that thyroid status



is perfect include:

• TSH of 1.5 mIU/l or less, but preferably no lower than
0.1 mIU/ml

• Both free T3 and free T4 in the upper half of the
reference range

• Reverse T3 within the reference range

• Good energy, good mood, freedom from excessive and
inappropriate coldness—a general feeling of well-being

• Oral temperature of at least 97.3°F immediately upon
awakening

Correction of hypothyroidism that includes T3 and factors
in the possibility of endocrine disruption at the pituitary or
hypothalamic levels comes to the rescue of people who claim,
“I stopped eating all grains and didn’t lose weight. This
doesn’t work!” It does work, but hypothyroidism so
commonly gets in the way that thyroid status must be
addressed before the weight loss and other health benefits of
grain elimination are able to do their work.

VITAMIN D AND THYROID INFLAMMATION: A
SPECIAL RELATIONSHIP

Vitamin D deficiency has implications for thyroid health (and
other autoimmune conditions) that include greater potential for
inflammation, including inflammation caused by
autoimmunity.22 As many instances of thyroid dysfunction
have their basis in autoimmune inflammation provoked by
grain consumption, it would logically follow that vitamin D
deficiency may play a role.

Indeed, that is true: People with Hashimoto’s thyroiditis—
the autoimmune destruction of the thyroid—have a high
likelihood of vitamin D deficiency, with more than 90 percent
of people having 25-hydroxy vitamin D levels of 30 ng/ml or
lower.23 (Also worth noting: Hashimoto’s starts with grain
consumption in more than 50 percent of sufferers.) The
association also applies to children, with vitamin D deficiency



detected in 73.1 percent of children with Hashimoto’s
thyroiditis but only 17.6 percent of children without it.24

This suggests that achieving favorable levels of vitamin D
may help you avoid developing autoimmune thyroid
inflammation. It also suggests that achieving a favorable level
of vitamin D may be a crucial factor in stopping or reversing
autoimmune inflammation. (See Chapter 8 for more on
achieving optimal levels of this important nutrient.)

UP TO YOUR NECK
Hypothyroidism is the prototypical example of endocrine
disruption in our time. Unfortunately, mainstream health-care
practices allow much thyroid dysfunction to be dismissed,
ignored, misdiagnosed, or mistreated, and the proliferation of
endocrine disrupting grains and industrial chemicals all around
us isn’t even acknowledged. You’ve been advised to eat more
“healthy whole grains” and told, “You don’t need iodine,”
“You need an antidepressant,” and “Your thyroid is just fine”
as you struggled to get by, thyroid gland sputtering and
backfiring.

It shouldn’t be this way; you shouldn’t have to be neck-
deep in thyroid problems before you are taken seriously. It is
therefore crucial to your overall health and the success of your
weight-loss efforts that you recognize when serious
consideration should be given to thyroid questions. Don’t wait
for more serious health conditions to develop before you press
for answers.



CHAPTER 12

ENDOCRINE DISRUPTION:
TROUBLE IN THE GLAND

SCHEME OF THINGS
Sam, your hormones have staged a coup d’état on your brain.

—Diane Chambers, Cheers

THE ENDOCRINE GLANDS produce hormones. Not just
sex hormones, like estrogen and testosterone, but hormones
charged with regulating metabolic processes, hunger, body
temperature, blood sugar, blood pressure, and growth and
maturation, all the way from birth to our last breath. The
effects of endocrine glands are so far-reaching that they affect
virtually every facet of human health. Leave them alone and
they follow a script written in our genetic code, timing and
tempo masterfully orchestrated, no conscious effort required.

The thyroid gland is not the only endocrine gland that can
be disrupted. Mess with these glands and their hormonal
tightrope walk, and it undermines some of the most
fundamental processes that define human life. In children, this
can stop growth or cause organ systems to mature at different
rates. It can be responsible for premature development of adult
sexual characteristics at age 8 or 9. As adults, it can account
for increased stimulation of breast tissue that leads to breast
cancer. It can result in such wide-ranging symptoms as fatigue;
depression; difficulties in regulating body temperature, blood
sugar, and blood pressure; reduced libido; inappropriate
hunger or thirst; and numerous other body processes that are
ordinarily meant to operate automatically. Chaos, lawlessness,
rioting in the streets … this is not Tahrir Square or Baghdad.



It’s the pandemonium that erupts when the endocrine system
encounters something that upsets its fragile balance.

The endocrine system is open to disruption by anything
nonhuman that looks vaguely like a human hormone. Many
compounds, both natural and synthetic, resemble human
hormones. Chlorinated pesticides and estrogen-like molecules
in plastics, for example, can mimic thyroid hormone and
estradiol or activate human genes in ways that are
unnecessary, disruptive, and outside the usual order. Given its
weblike complexity, a disruption at one point in the endocrine
system ripples, or sometimes belly flops, throughout the entire
system. Disruption of just one pituitary signal by a small
quantity of one of these hormone impostors, for instance, can
result in lower body temperature and feelings of inappropriate
coldness, thinning hair, constipation, high cholesterol, high
blood pressure, water retention, infertility, and fatigue by
interrupting a signal to the adrenal gland, ovaries, testicles,
and liver.

When it works, it is truly a grand design that operates like
clockwork, quietly doing its duty. When it’s disrupted, just
about anything can happen. Because this topic is huge and has
many implications for health, I will confine our discussion to
aspects that are of special importance from the standpoint of
the grain-free experience.

AIN’T GLANDS GRAND?
If the network of endocrine glands were an orchestra, the
conductor would be the hypothalamus, a cashew-size
collection of specialized tissues buried deep within the brain.
The hypothalamus orchestrates the tempo (metabolic rate and
circadian rhythms) and the tune (hunger, fatigue, sleep,
sweating, or shivering), and it decides who should play when,
such as the pituitary gland, thyroid, adrenals, ovaries, and
testicles. Just as a conductor hears the music as his musicians
play, each organ sends signals back to the hypothalamus, a
back and forth interaction that allows the conductor to
maintain various functions within their desired ranges.



For the orchestra to play beautiful music, both the
conductor and the musicians need to do their jobs correctly,
playing with proper pitch and volume at the right moment. If,
say, one of the cello or trombone players is out of tune, comes
in late, or loses his place, the entire production suffers. If the
conductor himself flubs, the whole production comes tumbling
apart. The same applies to the endocrine gland system:
Dysfunction can occur at the level of the hypothalamus or the
next-in-line pituitary, resulting in dysfunction of multiple
different glands, as well as any individual organ.

Imagine that some people start blowing horns and banging
drums chaotically, out of sync with the orchestra, ignoring the
direction of the conductor. The beautiful music of the
orchestra is reduced to a painful cacophony of sounds, thanks
to the many disruptions to the finely balanced interconnections
between rhythm and melody. You might recognize the tune,
but it’s hardly the same. So it goes with disruption of the
endocrine system. Of course, the consequences of disrupting
the endocrine system are far greater than just making bad
music.

Endocrine disrupters are everywhere: They’re in air, water,
soil, mother’s milk, hand creams, soaps, shampoos, hair
conditioners, cosmetics, prescription drugs, plastic containers,
tin cans, pots, pans, and food. You can try to minimize
exposure, but as long as you breathe, drink water, eat food,
shower, and engage in ordinary day-to-day activities, you will
be exposed to endocrine disruptive chemicals to one degree or
another. Many such disrupters of the endocrine system have
been identified, including those listed below.

• Plastics, plasticizers, and the compounds that elute
from them: bisphenol A (BPA), phthalates, dioxin,
styrene, vinyl chloride

• Pesticides and fungicides: vinclozolin, chlordecone,
cyfluthrin, permethrin, tetramethrin, fenthion,
hexachlorobenzene, malathion, parathion, heptachlor,
beta-hexachlorohexane, gammahexachlorohexane, p,p’-
DDE, tributyltin, triphenyltin



• Fertilizers and herbicides: perchlorates, imazamox,
glyphosate, dioxin, methoxychlor, chlorpyrifos,
chlornitrofen, chlomethoxy-fen, methyl bromide,
atrazine

• Industrial compounds: polychlorinated biphenyls
(PCBs), polybrominated diphenyl ethers (PBDEs), 4-
methylbenzylidene camphor, 3-benzylidene camphor,
benzophenone-3, benzophenone-4, isopentyl 4-
methoxycinnamate, octyl methoxycinnamate,
homosalate, octocrylene, benzyl salicylate, phenyl
salicylate, octyl salicylate, para-aminobenzoic acid and
octyl dimethyl paraaminobenzoate, dichlorostyrene,
benzotriazole

• Heavy metals: cadmium, arsenic

• Household products: triclosan (hand sanitizer,
antibacterial soaps), perfluorooctanoic acid (Teflon-
coated cookware), dithiocarbamates (cosmetics),
parabens (cosmetics)

All of the compounds listed above have been associated
with endocrine disruption in clinical studies.1 While some are
used as pesticides, fungicides, or herbicides, contaminating
our vegetables, fruits, and water, others come to us through
common household products, such as hand sanitizers, soaps,
Teflon, and cosmetics. And even if you don’t spread
herbicides on your lawn, your neighbors might, which means
those chemicals are leaching into your soil, seeping into your
groundwater, and getting carried into your house through the
air. The amount of time such compounds reside in the soil or
groundwater is measured in years, and sometimes even a
decade or longer.2 Likewise, some compounds, once they enter
the body, stay in those tissues for years.

Grains figure prominently among the many endocrine
status–disrupting factors in our world. Wheat germ agglutinin
(WGA), the lectin of wheat, rye, barley, and rice, mimics the
hormones insulin, insulin-like growth factor-1, leptin, and
cholecystokinin (CCK), leading to weight gain, failure to
suppress appetite despite meeting nutritional needs, and
disrupted digestive function, as well as increased risk for



cancer growth.3 Gliadin and related prolamin proteins disrupt
endocrine function indirectly. If autoimmune destruction of the
thyroid (Hashimoto’s thyroiditis or Graves’ disease) is
triggered, both hyper- and hypothyroidism can result.4
Autoimmune destruction of insulin-producing beta cells of the
pancreas triggered by gliadin and related prolamins disrupts
endocrine function by killing off the capacity to produce
insulin, resulting in type 1 diabetes.5 Likewise, antibodies to
the adrenal cortex, which is responsible for producing the
hormones cortisol, DHEA, and aldosterone, can be triggered,
causing adrenal dysfunction.6 Grains also add to endocrine
disruption by promoting the growth of visceral fat.

Remove grains, of course, and you remove an inciting
cause for endocrine disruption, although hypothyroidism,
diabetes, disrupted digestive function, dysbiosis, type 1
diabetes, adrenal dysfunction, and other phenomena can
persist and may need to be specifically addressed. In type 1
diabetes, for instance, beta cells that have been destroyed do
not grow back and a lifelong need for insulin persists.
Likewise, failed recovery of response to the digestive hormone
CCK may account for persistent indigestion, bloating, and
dysbiosis, even though CCK-blocking lectins are no longer
present.

Nonetheless, grain removal is one assured way to reduce
your exposure to factors that disrupt endocrine status.
Unfortunately, removing the industrial chemicals, pesticides,
herbicides, and other chemicals that disrupt endocrine gland
function is not as easy, given their ubiquity and their
persistence once they’re in the environment and the body. Is
there a detoxification process that allows you to remove such
industrial chemicals? The only strategies that have been
demonstrated to provide such protection (and only partial
protection at that) are consumption of isothiocyanates obtained
from cruciferous vegetables, such as broccoli, cauliflower,
kale, and Brussels sprouts, and consumption of phytoalexins
from tomatoes, garlic, and beans, both of which activate liver
enzymes that clear toxic chemicals. This likely provides a



partial explanation for why enthusiastic consumers of
vegetables experience reduced cancer incidence.7

Iodine can also protect us from many endocrine disruptive
chemicals. If you recall the periodic table of elements from
your high school chemistry class, you may remember that the
next-to-last column on the right contains the halogens: iodine,
bromine, chlorine, and fluorine. This means that chemicals
that contain a halogen, such as polychlorinated biphenyls,
perfluorooctanoic acid, and perchlorates, can be partially
blocked from accessing your organs in the presence of
sufficient quantities of iodine. This is especially true for the
iodine-rich thyroid gland.

Let’s now consider several prominent consequences of
endocrine disruption.

Adrenal Disruption: Cortisol Wherewithal
Like the thyroid gland, the adrenal glands can be disrupted
directly, at the hypothalamus, at the pituitary, or at any of the
signaling places in between. This most commonly results in
fatigue, poor sleep, and difficulty with weight loss. Because of
the unique circadian cycling of adrenal cortisol release,
symptoms of adrenal disruption typically occur in predictable
patterns every day: every morning, every afternoon, every
night.

As discussed in Chapter 5, there are several components in
grains that can disrupt adrenal function. The same industrial
chemicals that disrupt hypothalamic and pituitary signals to
the thyroid can do the same with signals to the adrenal glands,
resulting in increased or decreased release of the adrenal
hormones cortisol, DHEA, and adrenaline. Because
disturbances of cortisol, in particular, are common and are the
most relevant to our grain-free discussion, that is what I will
focus on.

Major chronic stress also plays a role in disrupting adrenal
function, provoking a peculiar resistance to cortisol called
glucocorticoid resistance. This causes reduced responsiveness
to cortisol, potentially resulting in symptoms of reduced
cortisol but with normal or high cortisol levels.



The most characteristic symptoms of disrupted cortisol
release include low morning energy, exaggerated afternoon
fatigue and sleepiness, inappropriate surges in energy at night
(resulting in insomnia), depression, inability to lose weight,
and, less commonly, low blood pressure, salt cravings, or
light-headedness. These symptoms should prompt the question
of whether adrenal dysfunction and disrupted cortisol
circadian cycles are to blame. This can be investigated by
creating a cortisol curve that reflects the levels of active
cortisol released over the course of a day. This is readily
achieved by assessing salivary cortisol levels, a simple way of
indirectly tracking blood levels.8 This simply involves
obtaining a salivary cortisol test kit (see Appendix D for
sources) and collecting four samples: upon awakening, at
midday, at dinnertime, and at bedtime. The samples are sent to
a lab and a cortisol curve is constructed. A normal curve
shows the highest level upon awakening (since one of
cortisol’s duties is to create arousal), followed by a drop to the
noon value and a plateau to dinner, then a further decline
toward bedtime (which permits normal sleep).

Among the most common abnormal patterns are:

• Abnormally low morning cortisol and an abnormal surge
at night, associated with low morning energy and
inappropriate high nighttime energy and insomnia

• Low energy throughout the day associated with
abnormally low cortisol over the entire 24 hours

• Excessively high morning levels with an abnormally
precipitous drop-off, resulting in afternoon fatigue and
sleepiness, typically associated with chronic stress

This evaluation is best undertaken with the assistance of a
health-care provider with experience and insight into adrenal
and cortisol issues, such as a functional medicine practitioner
or naturopath.

The solution to your cortisol problem depends on the
pattern revealed by your 24-hour cortisol curve. Very low
morning cortisol, for instance, responds to supplemental
(prescription) oral hydrocortisone, which restores energy. An



excessive morning surge followed by a sharp afternoon drop-
off responds to addressing the source of stress that initiated the
process, along with a low dose of hydrocortisone in the late
morning. Inappropriate nighttime surges in cortisol that disrupt
sleep are among the toughest variations to address, but efforts
may include taking the nutritional supplements
phosphatidylserine and high-dose melatonin at bedtime.

An informed practitioner who also factors in the possibility
of hypothalamic and pituitary disruption, as well as
glucocorticoid resistance, can be important. This is especially
true when obesity, diabetes, stress (including post-traumatic
stress disorder), or depression are present, assessed with
additional measures, such as the level of adrenocorticotropic
hormone (ACTH) that provides a measure of pituitary
function. After grain elimination, solutions will often include
addressing the major stressors that cause or worsen adrenal
dysfunction, such as inadequate sleep, unhappy relationships,
or unrewarding work.

In short, adrenal dysfunction and cortisol circadian
disruptions are somewhat complex issues for which there is no
one-size-fits-all solution. But, if they’re addressed properly by
an informed health-care practitioner, you will be rewarded
with additional improvements, such as better energy and
mood, improved sleep, and weight loss, even after grains and
endocrine disruptive chemicals have done a major hatchet job
on your health.

SEX EDUCATION: TESTOSTERONE,
PROGESTERONE, AND DHEA

We’ve discussed how grain consumption, as well as the excess
visceral fat that develops from grain consumption, are sex
offenders who disrupt sex hormone status. Women develop
high estrogen and prolactin, as well as high testosterone, while
men develop high estrogen and prolactin and low testosterone.
For women, this results in infertility or repetitive miscarriages,
low libido, and increased risk for breast cancer; for men, it
means depression, low libido, and enlarged breasts—fairly
offensive effects in anybody’s book, and all due to “healthy



whole grains.” Grain elimination starts the process of reversal,
with benefits compounded by weight loss. Women experience
a reduction in abnormally high estrogen and prolactin,
restoration of fertility, increased potential for carrying a baby
to full term, improved libido, and a reduced risk for breast
cancer. Men experience reductions in estrogen and prolactin,
accompanied by a rise in testosterone, improved libido, and
receding breast size.

That’s what typically happens. Unfortunately, that’s not
what always happens, and various disruptions of hormonal
status can persist. Here are the most common forms of
persistent sex hormone disruption that, once addressed,
provide benefits in addition to those obtained through grain
elimination.

1. Low Testosterone. Women normally have a low level of
testosterone—certainly lower than men. But the lower
level does not mean inconsequential levels. Low
testosterone in women is associated with low energy, low
libido, difficulty with weight loss, and depression.
Should low testosterone develop after grain elimination,
weight loss from visceral fat, and restoration of vitamin
D (which can occasionally raise testosterone), then
assessment and correction may be in order. In men, low
testosterone shows itself as low energy, irritability,
difficulty with weight loss or difficulty maintaining
muscle mass, and low libido. Men and women should
both aim to keep testosterone levels in the upper half of
the reference range for their sex, as quoted by the
laboratory, since values in the lower half are typically
inadequate for full relief of symptoms. Also, testosterone
is most easily and inexpensively obtained through
compounding pharmacies, which are specialized in
filling individualized prescriptions tailored to your
health-care practitioner’s specifications. Testosterone can
be prescribed as a cream rubbed on the chest, arms, or
neck, either alone or in combination with other
hormones, including progesterone for women and DHEA
for men and women.



2. Low Progesterone. Progesterone starts its decline in a
woman’s late 30s, with a sharp drop-off occurring
during the menopausal years. Low progesterone is
typically signaled by low energy, foggy thinking, an
impaired ability to lose weight, disrupted sleep, reduced
libido, and irritability. As with testosterone,
progesterone is readily assessed and replaced using a
cream applied to the skin in a dosage specified by your
doctor and based on blood or salivary levels of
progesterone. Women who have progesterone replaced
typically report improved mood and reduced irritability,
increased libido, better sleep, clearer thinking, thicker
hair, smoother skin, and a restored ability to lose weight.
Progesterone is not accompanied by the risks that come
with the use of horse estrogens (Premarin), provided that
bioidentical progesterone is prescribed, rather than a
synthetic progestin loaded with awful side effects.9

3. Low DHEA. DHEA has a multitude of effects in the
body. As with many hormones, DHEA levels decline
over a lifetime and present symptoms that overlap with
those of low testosterone and, to a lesser degree, low
cortisol. DHEA is easily assessed and replaced, though
low doses are best (5 to 10 mg per day). Higher levels
are safe, but they tend to be associated with aggressive
behavior and facial hair in women and aggression in
men. However, when low levels are corrected, most
people experience a modest improvement in energy and
mood, a modest improvement in the capacity to lose
visceral fat, and improved libido.10

Get your hormonal house in order. After removing the
disrupters of hormonal health—grains and visceral fat—
address any residual dysfunctions that persist in your effort to
acquire total health. It may require some agitating on your part
to get your health-care practitioner to do the right thing and
explore your hormonal status, but the rewards will be worth
the effort.



CHAPTER 13

END THE SELF-DEFEAT:
RECOVERING FROM

AUTOIMMUNITY
Friendly fire … isn’t.

—Murphy’s Law of Combat

AUTOIMMUNITY: A GENUINE perversion of nature.

Like a mother hamster consuming her young or a traitor
that’s infiltrated the ranks of soldiers, autoimmunity—the
misguided immune attack against organs in your own body—
conjures up disturbing feelings of mistrust and betrayal.
Treachery, treason, Benedict Arnold, Judas: It is disloyalty and
double-crossing that undermine the normal order of things.

Your lungs are your lungs, your thymus gland is your
thymus gland, your brain is your brain—and none of these
organs should be confused with the proteins of some bacteria,
virus, or fungus, nor should they be confused with the proteins
in foods.

Why would your own immune system, handily defeating
bacteria, fungi, and viruses for many years, suddenly turn on
the body it lives in, destroying, for instance, the pancreas
(autoimmune pancreatitis, type 1 diabetes), liver (autoimmune
hepatitis), thyroid (Hashimoto’s thyroiditis, Graves’ disease),
tissues covering the brain and nervous system (multiple
sclerosis, dementia, cerebellar ataxia), or skin (psoriasis,
alopecia areata, dermatomyositis, scleroderma, vitiligo)? Why
would a complex system of surveillance and attack direct
antibodies, inflammatory proteins, and lymphocytes against its
former friends?



Autoimmunity is not so much an act of betrayal as it is an
act of mis-recognition: Mistaking friend for foe, it is the
friendly fire of health. It means mistaking, for instance, the
synovial tissues of joints for the proteins in a virus. It means
mistaking the iris of the eye for proteins from the herpes
simplex virus that causes cold sores. It means mistaking the
tissues of the ileum for intestinal bacteria, as in Crohn’s
disease. Every protein in every organ in the body is a potential
target for the misguided attacks of autoimmunity. It is truly an
unsettling thought that such serious conditions can be
launched without any health wrongdoing on your part; it just
happens.

Or does it? Think about it: Autoimmunity is entirely
counterintuitive, counteradaptive, and counterrevolutionary. It
would seem to be a self-correcting process: If you were struck
with, say, rheumatoid arthritis while living in the wilderness,
foraging for your food, and defending yourself against violent
predators, joint pain and disfigurement would be a substantial
disadvantage and, sooner or later, you would perish. Likewise,
the neurological impairment of multiple sclerosis and the
ruined digestion of ulcerative colitis both compromise
survival.

So what could have entered the lives of Homo sapiens
recently enough, in evolutionary terms, that it has not had
sufficient time to exert maladaptive effects on survival? And
why are autoimmune diseases on the rise, breaking records
with each passing year? It is estimated that 5 to 10 percent of
the population of Northern Europe and North America are now
afflicted with some form of autoimmune disease, with
numbers increasing for autoimmune thyroid disease,
inflammatory bowel diseases, type 1 diabetes, and multiple
sclerosis.1 Pharmaceutical industry executives salivate over
the autoimmune disease market, now topping $40 billion
annually and growing, since the diseases of autoimmunity are
a drugmaker’s dream come true: chronic conditions requiring
years of treatment that often involve biological agents, such as
antibodies and peptides, that cost thousands of dollars per
month.



Something has clearly changed. It might be some stealth
virus affecting millions of humans worldwide. It might be
those darned industrial chemicals that provoke endocrine
disruption and lead the immune system astray. Some
autoimmunity may be due to modern lifestyle mistakes, such
as reduced reliance on breast-feeding or exposure to immune-
disturbing toxins in cigarettes. And, of course, consumption of
“healthy whole grains” plays an underappreciated role in this
drama. At least some autoimmunity can be blamed on the
process of molecular mimicry, in which the structure of some
foreign protein closely resembles the structure of a human
protein. The foreign protein can originate with a virus,
bacteria, or fungus. Such molecular mimics have been found
in strains of the herpes simplex virus and the Streptococcus
sanguinis bacterium, which trigger the autoimmunity of
Behçet’s disease; the Neisseria meningitidis bacterium, the
causal factor in bacterial meningitis, which mimics numerous
proteins in the liver, testicles, and skin; and Campylobacter
jejuni, which causes gastroenteritis but triggers Guillain-Barré
syndrome (autoimmune damage to the nervous system). We
have more in common with primitive organisms than we’d like
to think.

Molecular mimics can also come from food, especially
foods that we are not fully evolutionarily adapted to
consuming. The products of bovine mammary glands—dairy
products—added to the human diet at about the same time that
grain consumption became a part of the human experience,
trigger human antibodies against dairy proteins, such as bovine
serum albumin, casein, and bovine insulin. These antibodies
have the potential to launch a misdirected immune attack
against pancreatic beta cells, resulting in some cases of type 1
diabetes.2 Likewise, proteins in the seeds of grasses can fool
the body’s immune system due to their resemblance to human
proteins. The gliadin protein of wheat, with identical proteins
in rye and barley, and a similar protein in corn, is the model
for this process of molecular mimicry from grains.

Certainly not everybody develops diseases of autoimmune
misrecognition, as genetic predisposition is clearly part of the
picture. People predisposed to ankylosing spondylitis, for



example, nearly always have a gene for the immune system
HLA-B27 protein variant. Conversely, only 5 percent of
people with the HLA-B27 gene actually develop the spine
inflammation that characterizes ankylosing spondylitis, telling
us that while genetics play an important, permissive role, there
are other factors that unmask genetic predisposition.

Nutritional deficiencies are increasingly recognized as
being among the factors that allow autoimmunity to develop.
Vitamin D deficiency, in particular, is proving to be a huge
factor in allowing the misrecognition of “self” as invader, as is
omega-3 fatty acid deficiency. Deficiencies of either or both
allow misguided immune behavior, but both are easily
addressed and corrected. Factors that disrupt bowel flora also
play a role in autoimmunity. In particular, excessive growth of
unhealthy species can increase intestinal permeability, or
“leaky gut,” which allows foreign substances, including
bacterial by-products, to enter the bloodstream and reach the
organs.

Autoimmune destruction of one organ can, not
uncommonly, be associated with autoimmune destruction of
other organs. Type 1 diabetes, for example, is often
accompanied by celiac disease, Hashimoto’s thyroiditis, or
rheumatoid arthritis. Misrecognition of the components of one
organ can therefore be followed by misrecognition of the
components of other organs.

There’s not a lot you can do to remove your prior exposure
to streptococcus or to change your HLA immune recognition
protein genetics. But there is plenty you can do to remove
immune-stimulating grains from your diet and to help correct
the common deficiencies that allow an autoimmune condition
to emerge.

GRAINS START THE AUTOIMMUNE BALL
ROLLING

The prolamin proteins of grains—the gliadin of wheat, secalin
of rye, hordein of barley, and zein of corn—initiate the small
intestinal process that gets the fires of autoimmunity burning.
And they do so in more than one way. You could even argue



that prolamin proteins are perfectly crafted to create
autoimmunity.

Prolamin proteins of grains are masters at molecular
mimicry. The prolamin proteins have been found to trigger
immune responses to a number of human proteins, including
the synapsin protein of the nervous system; the
transglutaminase enzyme found in the liver, muscle, brain, and
other organs; the endomysium of muscle cells; and the
calreticulin of virtually every cell in the body.3 If sequences in
foreign proteins resemble sequences in a protein of the human
body, a misdirected immune attack can be launched, sending
antibodies, T lymphocytes, macrophages, tumor necrosis
factor, and other weapons of the immune apparatus against the
organ. Some targeted human proteins, such as
transglutaminase and calreticulin, are ubiquitous and can
therefore be associated with autoimmune inflammation of just
about any organ of the body, from brain to pancreas.

Molecular mimicry is not the only means by which grains
provoke autoimmunity; they also do so by increasing intestinal
permeability. We’ve discussed how prolamins can resist
digestion. When they remain intact, they bind to the intestinal
lining and initiate a unique and complex process that opens the
normal intestinal barriers to the contents of the intestines, such
as food components, and to bacterial components and by-
products, such as bacterial lipopolysaccharide—a potent driver
of inflammation. The multistep process initiated by grain
proteins was worked out through elegant investigations
performed by Alessio Fasano, MD, and his team at the
University of Maryland (see this page), extraordinary work
that makes the confident connection between the diseases of
autoimmunity and grains. Grain prolamins increase the
expression of the zonulin protein that, in turn, opens up the
normal barriers—“tight junctions”—between intestinal cells,
allowing unwanted peptides and bacterial components into the
bloodstream, where they can trigger an immune response.4
Besides gliadin and related prolamins, the only other trigger of
this form of intestinal permeability are intestinal infections,
such as cholera or dysbiosis.



This means that gliadin and related proteins of grains are
the first step in initiating autoimmunity, a mechanism that has
nothing to do with gluten sensitivity or celiac disease.
Susceptibility to various autoimmune diseases can also be
determined by genetic patterns, but in a staggering proportion
of cases, the initiating event boils down to a single factor:
consumption of grains.

Autoimmunty: Turning the Titanic
Many conditions respond to grain elimination within days. For
instance, joint pain in the fingers and wrists, acid reflux, and
the bowel urgency of irritable bowel syndrome typically
disappear within 5 days of your final pancake. Not so with the
phenomena of autoimmunity. The swelling, joint pain,
stiffness, and disfigurement of rheumatoid arthritis is going to
take longer to respond to grain elimination, typically weeks to
months, and occasionally even longer.

Perhaps this should come as no surprise, as the complex
mechanisms of autoimmune inflammation develop over years.
Likewise, changes in lymphocyte responses, clearance of
antibodies, reductions in fluid, localized inflammation, and a
wide range of other phenomena reverse themselves over time.
The key is to eliminate all grains, and then wait; don’t declare
the effort a failure if 2 weeks pass and nothing has happened.
Patience is key. That’s why I liken the reversal of autoimmune
conditions to slowing a locomotive or turning an ocean liner—
neither occurs quickly, but they both happen with time.

It is also important to correct the other abnormal
phenomena that make autoimmunity worse. The majority of
people with autoimmune conditions fail to address factors that
play an important role in permitting or sustaining
autoimmunity; by addressing these factors, you stack the odds
of complete relief from autoimmunity in your favor, which
we’ll discuss next.

Vitamin D: Master Immune System Modulator
Vitamin D plays a critical role in immune regulation,
protecting against viruses, bacterial infections, cancers, and



autoimmunity. The seasonal variation in conditions such as the
flu and other viral infections, multiple sclerosis, heart attacks,
and cancer—higher incidence in winter, lower in summer—
make sense in light of the seasonal variation of sun exposure,
which activates skin vitamin D. Many diseases also increase in
incidence the farther you get from the equator, due to the
diminishing intensity of sunlight. Our modern lifestyles, which
keep us from obtaining sufficient sun exposure, coupled with
our aversion to consumption of vitamin D– rich organs of
animals, such as liver, have allowed vitamin D deficiency to
reach epidemic proportions and autoimmune conditions to rise
in the wake of this deficiency. Vitamin D deficiency is proving
to be a powerful “permissive” factor in allowing autoimmunity
to develop,5 and it tends to be worse in people who develop
autoimmune conditions. Vitamin D deficiency has also been
associated with worse symptoms of autoimmunity, such as
pain, swelling, and neurological disability.

Type 1 diabetes, an autoimmune response that can be
triggered by the gliadin and related proteins of grains and
which results in damage to the beta cells of the pancreas, is
among the best studied of autoimmune diseases. Therefore, it
illustrates the role vitamin D restoration can play. Children
diagnosed with type 1 diabetes have substantially lower 25-
hydroxy vitamin D blood levels compared to children without
type 1 diabetes.6 Multiple studies have shown that
supplementation with vitamin D reduces the incidence of type
1 diabetes by between 30 and 78 percent, with higher doses
(2,000 international units, or IU, per day) resulting in a greater
success rate.7 Because a substantial proportion of type 1
diabetes cases are triggered by exposure to the prolamin
proteins of grains, elimination of all grains—combined with
restoration of vitamin D status—is a powerful means of
preventing the autoimmunity that leads to type 1 diabetes.

The list of other autoimmune conditions associated with
vitamin D deficiency includes primary biliary cirrhosis,
alopecia areata, multiple sclerosis, Behçet’s disease, vitiligo,
autoimmune hepatitis, Sjögren’s syndrome, systemic lupus
erythematosus, Hashimoto’s thyroiditis, pemphigus vulgaris,
immune thrombocytopenic purpura, and inflammatory bowel



diseases (Crohn’s disease and ulcerative colitis).8 It is not
entirely clear just how vitamin D is best restored among these
conditions and how many people under each autoimmune
category will respond, as clinical trial data are incomplete.
(This is common with nutritional issues, as they do not enjoy
the sort of vigorous funding that drug studies enjoy.) However,
having assisted many thousands of people in correcting
vitamin D, I believe there is virtually no downside to vitamin
D restoration when an autoimmune condition is present or as
part of a broader effort to maintain health and prevent
autoimmune and other conditions. In fact, correction often
results in a broad range of health benefits. (The one relative
contraindication to correction of vitamin D deficiency is
sarcoidosis; correction in this condition requires monitoring
blood levels of 1,25-dihydroxy vitamin D and should only be
attempted under the supervision of a health-care provider
knowledgeable in this area. However, this situation is unique
to sarcoidosis.)

Vitamin D is readily restored using oil-based gelcap forms
of cholecalciferol, or vitamin D3, the naturally occurring
human form of vitamin D. Because maximum advantage
should be sought when an autoimmune condition is present,
and because some autoimmune conditions involve impaired
nutrient absorption, 25-hydroxy vitamin D blood levels should
be tested every 6 months, as dosage needs can vary widely and
can change over time. While the target blood level is a topic of
debate, I have used 60 to 70 ng/ml as a target with excellent
results and no toxic effects. This blood level is generally
achieved with 6,000 to 8,000 IU per day of D3 in the form of a
gelcap when intestinal absorption is normal, higher when
absorption is impaired. I base this target level on
epidemiological observations that demonstrate that diseases
across a broad spectrum, including cardiovascular disease and
cancer, drop sharply in incidence in this range, and because it
is a range easily achievable by healthy young people who
maintain the capacity to activate vitamin D with plentiful sun
exposure of the skin, which suggests that it’s a physiologically
appropriate level. See this page for more information on
vitamin D.



Omega-3 Fatty Acids: Part of the Solution
Omega-3 fatty acids (EPA and DHA) have demonstrated
modest effects on reducing the inflammation associated with
autoimmune conditions.9 Rheumatoid arthritis is the best
studied among them, with several studies demonstrating that
doses of at least 2,000 mg per day of EPA and DHA
(combined total) exert positive effects, reducing joint pain,
stiffness, and swelling.10 Not surprisingly, clinical trials
concerning other autoimmune conditions showed mixed
results when low doses of omega-3s were used without
addressing issues such as grain consumption and vitamin D
deficiency.

Omega-3 fatty acids are insufficient on their own to cause
remission, but they play a complementary role to other efforts,
especially grain elimination, vitamin D restoration, and
altering bowel flora composition (see below). Between 3,000
and 4,000 mg of combined EPA and DHA per day is required
to take full advantage of this effect.

Bowel Flora: Snug as a Bug
While it is clear that bowel flora are altered in unhealthy ways
in people with autoimmune conditions, it is not clear whether
this develops before the expression of the disease or whether it
is a consequence of the disease. Nonetheless, once it develops,
alterations in bowel flora compound the inflammation of
autoimmunity, worsening symptoms such as the joint pain of
rheumatoid arthritis, the bloating and diarrhea of ulcerative
colitis, and the muscle weakness of polymyositis.11

Celiac disease, in particular, is associated with major
disruptions of intestinal bacterial populations, with decreased
healthy populations of Bifidobacteria and dominance of
unhealthy bacteria such as Escherichia coli and Bacteroides
species.12 Preliminary evidence in experimental models of
type 1 diabetes suggests that bowel flora play a role in the
development of the disease, such as increased Bacteroides
species in animals developing the condition.13 People with



inflammatory bowel diseases experience changes in bowel
flora similar to those seen in celiac disease.14

Prolamin proteins induce an increase in intestinal
permeability and molecular mimicry, both of which serve to
initiate autoimmunity, and the changed bowel flora yield
greater quantities of lipopolysaccharide (LPS), a component of
the cell walls of unhealthy bacteria such as E. coli. Taking
advantage of the increased intestinal permeability, LPS enters
the bloodstream, providing another powerful instigator of
inflammation and turning up the volume on autoimmune
inflammation.15

Attention to gastrointestinal health in general and bowel
flora in particular can therefore be an important part of
recovering from various autoimmune conditions. Do
everything else right—eliminate the initiating factor in
autoimmunity, correct vitamin D and omega-3 fatty acid
deficiencies—but neglect bowel health and the restoration of
desirable bowel flora, and a return to full health and relief
from autoimmunity may be compromised.

As discussed in Chapter 9, the full Monty for restoration of
bowel flora involves a period of probiotic supplementation,
along with lifelong intake of prebiotic fibers to help sustain the
renewed population of healthy bacteria and enhance
production of butyrate. The consumption of fermented foods is
also beneficial. Make your bowel bugs happy and they will
serve you well.

Heavy Metals: More Than Head Banging
The increasing human exposure to heavy metals, particularly
mercury, lead, cadmium, and arsenic, has the potential to
trigger the misguided responses of autoimmunity.
Experimental data clearly show that there are distortions of T
lymphocytes, in particular, that play a role in the autoimmune
response. What is not clear is just what percentage of people
with various autoimmune diseases have toxic levels of these
metals and whether improvement can result after their
removal.



Heavy metal exposure, like exposure to industrial
chemicals, is an increasing hazard in modern life. For
example, we’re exposed to methyl-mercury from consumption
of fish; cadmium from cigarette smoking and the increasing
reliance on this metal for nickel-cadmium batteries; lead from
prior use in leaded gasoline; and arsenic from food (especially
rice) and drinking water.16

Levels of these metals in blood, hair, or nails can be
clinically measured, and all can be reduced or removed using
various chelating or binding agents that are administered
intravenously, orally, or rectally. As in many other areas of
health, most primary care physicians are ill-equipped for such
issues; if you want to pursue chelation, you are likely to have
greater success with a functional medicine practitioner or
naturopath.

Other Food Sensitivities
Immune sensitivities to foods other than grains can involve
dairy, eggs, peanuts, nuts, and meats, among other common
foods. While data are preliminary, it appears that some people
who express higher levels of antibodies against the
components of such foods may obtain health benefits,
including a reduction in autoimmune responses, by identifying
and eliminating such triggers.17

There is controversy over how to identify such
sensitivities. A number of methods are available, including
elimination diets, in which a diet of neutral foods is consumed
and other foods are added back one at a time to gauge the
body’s response. It’s typical to wait several days after each
addition to allow for the development of delayed responses.
Skin testing, blood testing for antibodies against various foods,
assessment of lymphocyte responses to foods, and stool testing
are among the other methods available. Unfortunately, there
has been insufficient comparison of such methods to make
meaningful judgments about their relative values.

While it is certain that there are people who have
autoimmune and other conditions triggered by immune
responses to different foods, what is not yet clear is what



proportion of people with autoimmune diseases can be
expected to have such sensitivities and what proportion can be
expected to experience improvement with removal of the
offending food. The key, if you suspect that you have a food
sensitivity or if you experience continued symptoms of
autoimmunity despite taking all of the above steps, is to
identify a practitioner skilled in the use of one or more forms
of food sensitivity testing.

AUTOIMMUNITY: DRUG ABUSE
The conventional medical approach to autoimmune diseases
ignores disturbances of intestinal permeability, molecular
mimicry, immunomodulation by vitamin D and omega-3 fatty
acids, composition of bowel flora, exposure to industrial
chemicals or metals, and the notion that various foods can
initiate and perpetuate an immune system gone wrong.

Instead, modern health care chooses to focus only on
turning off the immune responses with drugs. Some treatments
are imprecise and nonspecific drugs, such as steroids like
prednisone, which, by shutting down the entire immune
system, also make us susceptible to infections. Other
treatments are more specific, such as tumor necrosis factor
blockers like Enbrel and Humira. These intravenous agents
only work occasionally with incomplete success, are
extraordinarily expensive, and are accompanied by the
potential for tuberculosis, viral and bacterial infections, liver
damage or failure, and activation of viral hepatitis. They even
allow other autoimmune diseases to develop—an imperfect
solution, to say the least.

The wonderful thing about addressing the potential
contributors to autoimmune processes, such as eliminating
grains, restoring vitamin D, and correcting disruptions of
bowel flora, is that they help restore health in many ways, not
just by reducing inflammation or autoimmunity. Eliminate
grains, for instance, and depression can lift, blood sugars drop,
visceral fat is lost—and autoimmunity can recede. Raise
vitamin D blood levels to 70 ng/ml and your thinking becomes
clearer, bone density increases, insulin levels drop—and
autoimmunity can recede. And such interventions are safe and



inexpensive, costing little compared to the thousands of dollars
per month you’d spend on autoimmune drugs.

Take natural steps appropriate for a non-grass-consuming
member of the species Homo sapiens, and allow your immune
system to distinguish friend from foe.



CHAPTER 14

WHAT IF THE WEIGHT
DOESN’T COME OFF?

People say their weight is genetic. but it turns out that people who are overweight
don’t just have overweight kids. They also have overweight pets. That’s not genetic.

—Dr. Mehmet Oz

“HEALTHY WHOLE GRAINS” are not healthy, nor do
they help you control your weight. In fact, the opposite is true:
Grains are a powerful means of gaining weight. Those studies
that purport to show that “healthy whole grains” help you
control or lose weight do nothing of the kind, but actually
demonstrate that whole grains cause less weight gain than
white flour products do. In the Nurses’ Health Study of 74,000
women tracked over 12 years, for example, those who
consumed the least whole grains (and thereby more processed
grains) gained an average of 10 pounds compared to those
who consumed the most whole grains, who gained an average
of 9 pounds, proving that refined grains make you fat and
whole grains make you slightly less fat.1 It sounds absurd
when put into these terms, but that is the flawed brand of
reasoning used to justify eating grains in nutritional “science”
and conventional dietary advice today.

What if you’ve taken all the steps articulated so far, yet
you encounter a “wall” in weight loss? You had visions of
showing off in a size 4 bikini on a beach in the Caribbean, but
you find yourself no better off 8 weeks into your grain-free life
than you were before, and you’re still sucking in to zip up your
jeans. You did your best, even enduring the emotional and
physical tumult of withdrawal and annoying family and
friends with fatigue, headaches, and bad humor. But weight
loss eludes you. Or maybe you lost something like 10 pounds,



only to have weight loss stop for an extended period, stranding
you on a frustrating weight plateau lasting weeks or months,
with another 50 or 100 pounds to lose before you can
confidently claim that you’ve succeeded. You’ve read all of
those wonderful success stories and seen all of those eye-
popping “before” and “after” photos here and on Wheat Belly
social media sites. You’ve seen evidence of astounding weight
loss successes, people boasting about 30, 50, 150 pounds lost,
and now you’re asking why a strategy that yields rapid and
often astounding weight loss in the majority of people does not
work for you.

The weight-loss experience of grain elimination can indeed
vary from individual to individual. While the majority of
people who follow the grain-free lifestyle lose 5 pounds the
first week, 15 to 18 pounds the first month, and continue
experiencing losses over the subsequent months that can total
70, 100, or even more pounds over the course of a year,
experiences can vary across a range. (Follow the discussions
on Wheat Belly social media, such as the Facebook page, and
you will witness the daily flow of stories, most wildly
successful, some modestly successful, and some unsuccessful.)
The pace of weight loss differs in men versus women (men
lose faster), is dependent on how overweight you are to begin
with (the more overweight you are, the faster you lose in the
beginning), varies with age (younger people lose faster), and is
influenced by muscle mass (greater muscle mass allows more
rapid loss of fat). This last issue becomes a factor for people
whose weights have yo-yoed over the years, as each episode of
substantial weight loss is accompanied by loss of muscle mass.
Regain the 30 pounds that you lost and it is all fat, not muscle.
You are now heavier but have less muscle, making weight
control even harder. (More on this to come later in this
chapter.)

Could failed weight loss mean that wheat, rye, barley, rice,
corn, and other grains are actually good for you, that you are
somehow different from other members of our species? Could
it mean that you escaped the inflammatory effects of prolamin
proteins, the digestive disruption caused by lectins, the allergic
effects, the high blood sugars of grain amylopectins, oral and



bowel flora changes, provocation of small LDL particles, and
the unexpected diagnoses of autoimmune conditions? Is
eliminating grains therefore of no benefit to you, as
demonstrated by its failure to yield the weight-loss benefits
that most people enjoy?

No, absolutely not. Weight loss or not, you are still
exposed to all the other adverse effects of grains.

A failure to lose weight means that there is something
impeding weight loss success, that there is some factor or
factors that, despite grain elimination and an otherwise perfect
diet, are blocking the capacity to lose excess fat weight. Like
figuring out why your car doesn’t run quite right despite a
tune-up, those factors need to be identified, one by one. These
are factors that, no matter how hard you try, no matter how
many calories you cut, no matter how long you exercise, will
continue to shut down your capacity to lose weight. By losing
weight, you are really trying to regain health, as excess weight
is just one aspect of an unhealthy metabolism. If you
encounter stalled weight loss, then there is something wrong
with your health, and those unhealthy factors must be
identified and corrected for weight loss to proceed, often
accompanied by benefits in other areas of health beyond
weight. Each and every one of these factors needs to be
addressed and cast out of your way before weight loss will
proceed as you’d hoped.

In this chapter we’ll consider the impediments to weight
loss despite grain elimination and discuss how to correct them,
one by one.

DON’T REPLACE A PROBLEM WITH
ANOTHER PROBLEM

In Chapter 7 we discussed the need to avoid gluten-free foods
made with “junk carb” ingredients like cornstarch, potato
flour, tapioca starch, and rice flour, but it bears repeating, as so
many people continue to hear the Wheat Belly message as a
“gluten-free” message. The majority of gluten-free foods sold
in stores pack on the pounds and impair your ability to lose
weight. Just because they lack gluten does not make them



healthy. Eating gluten-free breads, pastas, and muffins is like
eating bags of jelly beans and wondering why you can’t lose
weight. Lose the jelly beans—they have no place in a weight-
loss effort. And the weight you gain from gluten-free junk
carbs is the worst weight: inflammatory visceral fat within the
abdomen. Nobody should eat gluten-free processed foods
made with these ingredients. Sometimes, people with celiac
disease or gluten sensitivity will say, “But I have to eat gluten-
free foods!” They do not understand the issues: Yes, they need
to meticulously avoid all gluten sources, but they do not need
gluten-free junk carbohydrate ingredients in their place. This is
the sort of self-destructive thinking encouraged by the gluten-
free food industry. Nobody should be consuming gluten-free
breads, biscuits, or rolls—nobody.

“Low-carb” bars, pasta, breads, muffins, etc., are another
weight-loss impediment. Some of these items may indeed be
low in carbohydrate content, but other unhealthy ingredients
are often included. There is a popular line of “energy” bars, for
instance, that are low in carbohydrate content but contain a
concentrated form of gluten, and therefore gliadin, which
degrades to appetite-stimulating opiates, adding to weight
gain. They should be called “Weight Gain Bars,” not energy
bars. And a line of low-carb pasta claims that their product
does not raise blood sugar as high as conventional pasta due to
the addition of several ingredients, including added wheat
gluten, and therefore it can be a healthy part of a low-carb
weight-loss effort. Combine this with the trivial reduction in
blood sugar this product affords, and you have a food that
causes a net weight gain.

Consumption of diet soft drinks sweetened with aspartame,
neotame, and sucralose does not result in weight loss (when
compared to consumption of sugar-sweetened soft drinks), and
it may even be responsible for weight gain.2 Diet soft drinks
sweetened with these ingredients therefore potentially impair
your capacity to lose weight and should be eliminated
completely.

We once again return to the basic advice to consume real,
single-ingredient foods to minimize the hazards. Eat
cucumbers, zucchini, peppers, meats (with the fat), fish,



poultry (with the skin and fat), raw nuts and seeds,
mushrooms, and berries. Only when you are confident with
this approach is it time to venture back into the world of some
processed foods made with ingredients you know are safe.

PUNCH, KICK, AND SMACK INSULIN
Insulin is the hormone of fat storage. It causes glucose to enter
cells and be converted to fats, prevents the degradation of fats
into energy, and thereby makes you fat. At the start of a
weight-loss adventure, most people have high blood levels of
insulin. In a fasting state, ideal levels of insulin are near zero,
and certainly no higher than 7 to 8 mIU/ml. Many people
embarking on a weight-loss effort begin with insulin levels of
30, 40, or 50 mIU/ml, levels sufficient to completely turn off
weight loss by stimulating fat deposition and inhibiting fat
mobilization. Elimination of grains results in a reduction in
insulin, but it may not be enough. This situation must be
corrected in order for weight loss to occur.

Carbohydrates stimulate insulin far more than fats and
proteins do. We therefore get rid of the foods that stimulate
insulin the most: grains and carbohydrates. There is no longer
any remaining debate: Restricting carbohydrates is more
effective than restricting fat for losing excess weight.3 This is
one of the reasons I condemn gluten-free foods made with rice
flour, cornstarch, tapioca starch, and potato flour; these foods
ensure high insulin and, in my view, should never be
consumed. Beware of many low-carb processed foods that are
no better and are sometimes worse, including low-carb breads
and pastas.

Most people can reenergize their weight-loss efforts by
reducing carbohydrates to a level that’s no higher than 15
grams (g) net carbs per meal (total carbs minus fiber), or
around 45 g net carbs per day (though not eaten in a single
meal but spread out throughout the day). There are a number
of smartphone applications that provide nutritional analyses of
foods and can help make this an easy process, especially in
restaurants or other settings outside the home. There are also
many Web sites that list the nutritional composition of foods.
(Search for “nutritional analysis.”) Technology makes carb



counting ridiculously easy. If you don’t have a smartphone or
computer, an old-fashioned handbook listing the nutritional
info for various foods works fine.

You will discover, for instance, that a ripe, medium banana
(not to be confused with a low-in-carbohydrate, high-in-
indigestible-prebiotic-fiber green unripe banana) contains 29 g
of total carbohydrates and 4 g of fiber, thereby providing 25 g
net carbohydrates—more than enough to provoke insulin (and
blood sugar) to levels sufficient to impair weight loss. A whole
banana therefore does not fit into this approach. (Cut the
banana in half or eat it unripe, instead.) People are frequently
surprised at their carbohydrate intake, often consuming much
of it in foods they thought were healthy, such as oatmeal,
baked potatoes, or excessive quantities of legumes such as
kidney beans. It is important to obtain modest quantities of
prebiotic fibers from lentils, chickpeas, hummus, and legumes
to nourish bowel flora, but limit your intake to 15 g of net
carbs per serving. One-quarter cup of hummus, for instance,
contains 10 g net carbs while providing prebiotic fibers. (This
restriction does not apply to inulin, unripe green bananas, or
raw potatoes, as they contain nearly all indigestible fibers that
do not add to the digestible carbohydrate count. See Chapter 9
for further discussion.)

If this easy approach fails to work after 4 weeks, then let
me introduce you to what I call “the most effective weight-loss
tool ever invented”: a glucose meter. Monitoring and
managing blood sugar is an exceptionally effective way to
manage carbohydrates more closely and thereby gain control
over weight. (See the extended explanation of how to check
blood sugar in Chapter 7.) Check blood sugars immediately
prior to and then 30 to 60 minutes after the start of each meal,
and aim for no change in blood sugar. Allowing no change in
blood sugar virtually ensures that there is no excessive
provocation of insulin.

If your blood sugar increases from, say, 90 mg/dl to 140
mg/dl 30 to 60 minutes after eating, then reexamine the foods
you ate to identify the culprit. The answer will be found in
some hidden or underappreciated source of carbohydrates. Cut
back on your portion size or eliminate that food. Once a meal



has been demonstrated to be safe without raising blood sugar,
there is no need to retest that meal in the future, unless you
add or change one or more components. After just a few
weeks of this, you will know which foods cause blood sugar
trouble, and testing will only be necessary when you’re
introducing unfamiliar foods. Monitoring blood sugars to
maintain no change pre- and postmeal works wonders for
many people who find they can finally snap out of a stubborn
weight plateau. Blood sugar checks can be conducted in
concert with counting carbohydrates, to help you establish
your personal carbohydrate tolerance.

An occasional person will need to go the full low-carb
mile and require a ketogenic state to achieve weight loss—all
carbohydrates will have to be eliminated in order to
metabolize fats. In its most extreme form, a ketogenic diet, in
which there is near-zero (less than 20 g net carbohydrates per
day) intake of carbohydrates with high fat intake to quell
hunger, diverts metabolism toward mobilization of body fat,
resulting in ketone formation, or ketosis.

You can detect ketosis by the fruity odor on the breath.
However, the most assured and precise method is to assess
blood levels of ketones with a finger stick, just like checking
blood sugar. The tips on this page for checking blood sugars
also apply to checking ketones with a finger-stick testing
device. The only difference is in timing, as ketone checks can
be performed at any time, unlike the after-meal checks for
blood sugar. Most people test ketones first thing in the
morning, which approximates the highest value for the day. At
the moment, the Abbott Precision Xtra is the only device that
allows testing for both blood sugar and ketones by using test
strips designed for either test. To maintain a ketogenic state to
accelerate weight loss or break a weight-loss plateau, aim for a
ketone level of 1.0 to 3.0 mmol/L, and maintain that for as
long as you desire accelerated weight loss. If you fall below
this cutoff, it means that continuing carbohydrate consumption
is preventing conversion to a ketogenic state.

Note that urine can be tested using a dipstick for ketones,
such as Ketostix, but these can only detect ketones in the
higher range, as are experienced by type 1 diabetics during



diabetic ketoacidosis. Urine monitoring is therefore less
sensitive for identifying the subtler levels of ketosis
experienced physiologically, which makes it inadequate for
weight-loss purposes.

Maintaining ketosis is not just a means of accelerating
weight loss, but also of enhancing mental and physical
performance. You’ll experience this yourself, with heightened
mental clarity, energy, and endurance in a ketotic state. (See
the recipes in Appendix A for a few foods, such as Fat
Blasters, that can help you achieve or maintain ketosis with a
hefty dose of fat.)

Physicians and dietitians often warn people that ketosis is
dangerous and can lead to kidney damage. This is not true.
They are confusing ketosis, a natural adaptation to periods
when carbohydrates are unavailable (which is a common
seasonal situation for hunter-gatherers), with diabetic
ketoacidosis, a dangerous condition that develops in type 1
diabetics who, when deprived of insulin, develop extremely
high levels of blood glucose and a high level of ketones
sufficient to generate a life-threatening drop in blood pH.
None of this occurs in physiological ketosis generated by
carbohydrate restriction in people without type 1 diabetes.
Critics also argue that ketosis can damage the kidneys due to
high protein intake. This is not true; the clinical data does not
demonstrate any deterioration in kidney function with high
intakes of protein in people with normal kidneys.4
Additionally, ketosis does not necessarily require an increase
in protein intake over the usual levels, but rather an increase in
fat intake, which has no effect on kidney health.

Attention should still be paid to intake of prebiotic fibers,
which do not impact blood sugar or ketosis. In my view,
making sure that you obtain sufficient prebiotic fibers is
crucial to maximizing the benefits of a ketogenic state. (See
Chapter 9 for more on prebiotics.)

This important step of managing carbohydrates, glucose,
insulin, and ketones would likely have been unnecessary
during any other era of human history, when food
consumption more closely matched human needs for survival.



But the industrialization of food has made heightened
awareness of carbohydrates, due to their cheap, commoditized
nature, a necessity.

NO WHEY
The problem with dairy is not fat; it’s the whey fraction of
protein and, to a lesser degree, the lactose sugar. Ironically,
we’ve spent the last 50 years worrying about the fat content of
butter, cream, whole milk, and other fatty dairy products,
steering people toward low-fat dairy, while the healthiest
component of dairy products has always been the fat. But there
remains a potential problem with dairy protein.

Some people are susceptible to the insulinotropic action of
whey that triggers a tripling of insulin output by the pancreas,
a situation that stalls weight loss in some people. The solution:
Avoid all dairy products. (Note that this includes whey protein
sold as a powder since, well, it is whey protein.) The only
practical way I know of to identify whey as the culprit causing
stalled weight loss is a trial of elimination. To determine
whether this is an issue for you, commit to a 4-week trial of
complete dairy elimination. If your weight drops, say, 10
pounds, then you can safely conclude that you are sensitive to
the insulin-provoking effects of dairy; if nothing happens, then
this effect likely does not apply to you and resuming dairy will
likely have no effect on your weight, good or bad. Eliminating
dairy does, however, make a grain-free diet very restrictive, so
you may want to do this only for as long as you are trying to
lose weight. Once you achieve your goal and are adding dairy
back into your diet, focus mostly on cultured cheeses (most of
the whey is removed during the process of creating the
cheese), butter, and ghee (which contain small or negligible
quantities of whey).

If you choose this path, coconut milk products (canned and
carton), as well as goat and sheep milk products, are useful
substitutes.

MOVE TO FAT CITY



This is a common mistake made by people who eliminate
grains: They remain fearful of fats and oils. But you shouldn’t
be.

The outdated arguments, sloppy studies,
misrepresentations, misinterpretations, and fairy tales that led
to the low-fat argument for the prevention of heart disease
have now crumbled. It is now clear that total fat and saturated
fat have nothing to do with heart disease risk.5 It took 40 years
and much reanalysis of the data originally interpreted to
associate fat intake with cardiovascular risk, but it has become
clear that, not only has cutting fat on a nationwide scale failed
to reduce the incidence of cardiovascular disease, it has
actually contributed to the overweight, obesity, and diabetes
crises. This was a big mistake. Forget about cutting fat,
saturated fat, and cholesterol. The majority of us do not have
to cut fat for cardiovascular benefit.

Fats and oils are satiating. They turn off appetite and
reduce our desire for sweets. Liberal fat intake, contrary to
conventional wisdom, does not make you fat; it helps make
you skinny. After you have eliminated grains and slashed
carbohydrates to dodge their insulin-provoking effects, you
must increase fat and oil intake to make up for the calorie loss
and deal with your hunger.

The last 50 years of dietary misadventures brought to us by
Big Food have also created a collection of oils and fats that
really should be avoided—these aren’t naturally occurring fats
and oils, but man-made forms that have no business being
consumed by humans. The fats to avoid are hydrogenated
(trans fats), partially hydrogenated, and any fat used to fry
foods (due to changes in fat structure that occur at high
temperatures). It’s also important to avoid overexposure to
processed polyunsaturated seed oils like corn, mixed
vegetable, safflower, sunflower, grapeseed, soybean, and
canola. This will help you avoid overconsumption of the
omega-6 fatty acids, linoleic and arachidonic acids, which is
common. While linoleic acid is an essential fatty acid that you
cannot do without, most of us are overexposed to omega-6
fatty acids, given their ubiquitous presence in processed foods
and seed oils.



A useful strategy is to add healthy fats and oils to foods,
such as 2 to 3 tablespoons of extra-virgin olive or coconut oil
to scrambled eggs or soups. Safe oils include extra-virgin or
extra-light (to remove vegetal flavor for baking) olive oil;
coconut oil; avocado oil; macadamia oil; flaxseed oil; and, to
many people’s surprise, lard and tallow—but only if you make
them yourself or purchase them nonhydrogenated and without
unhealthy additives such as BHT.

Some people even choose to consume coconut oil straight
off a spoon, mixed into coffee, or blended into a low-carb
smoothie, thereby providing rapid satiety, as well as a healthy
source of fatty acids. Fat Blasters are little snacks that provide
a wallop of fat for anyone who needs quick satiety on the run
or a fat boost to encourage ketosis. And to get serious about
embracing the notion of fat consumption, eat the fat on your
beef, pork, lamb, and poultry; ask for the liver or other organs;
boil the bones to make soup or stock, and then don’t skim off
the gelatin or fat when it cools. If dairy is a part of your diet,
choose full-fat products—cream, whole milk, full-fat cheese,
etc.—not skim, low-fat, or 1 percent. It’s important to not be
hungry: If you are experiencing hunger, then it’s likely you’ve
failed to increase fat and oil consumption.

Members of the Homo species have consumed animal fat
for the last 2.5 million years. Don’t let agencies give you silly,
misguided advice that such evolutionary adaptations are all
wrong just because agribusiness and Big Food have asked
them to.

LIFE IN THE RAW
Raw foods are inefficiently digested foods.

We’re not talking about eating raw foods for their
purported health effects, as some people do. I am talking about
consuming as many foods in their raw, uncooked state as
possible and putting inefficient digestion to work for you. The
process of heating—baking, roasting, sautéing, frying,
steaming—increases the digestibility of proteins and
carbohydrates. Conversely, eating an exclusively raw diet
makes it difficult to obtain sufficient calories and nutrients,



reflected in abnormally low bone density, high incidence of
amenorrhea (absence of menstrual cycles), and malnutrition in
people who rely on raw foods completely.6 In a wild setting,
where food may intermittently fall short of need, there is no
advantage to the inefficient digestion of raw foods, and heating
to increase digestibility is preferred for survival. But in our
world of access to limitless energy and excess weight, we can
use their indigestibility to our advantage.

Eating mostly or entirely raw foods is therefore meant to
be a short-term strategy for weight loss, not a long-term
strategy for health. Eat vegetables raw. Consume potatoes raw
(see Appendix A). Eat meat rare, whenever possible, since
modern people don’t like the idea of consuming raw meat (and
because domesticated livestock and modern meat processing
can introduce pathogens, particularly into pork and chicken,
and they should therefore be consumed only fully cooked). If
you’re into sushi and Japanese food, sashimi (raw fish) is
another good choice. Once you have achieved your weight-
loss goal, however, fire up the stove, oven, and microwave and
cook your food for increased digestibility.

IS IT YOUR THYROID?
Thyroid dysfunction is an issue that takes center stage when
you expect to join the legions of people who have enjoyed
spectacular weight loss with grain elimination but you find
yourself left helplessly behind. The thyroid is to blame in
many of these instances, or more precisely, prior grain
consumption, exposure to industrial chemicals, and iodine
deficiency are to blame, leaving your thyroid (the innocent
victim) unable to perform its job of maintaining metabolic
rate. For weight-loss purposes, we are talking only about
hypothyroidism, or low thyroid status. (Thyroid dysfunction is
so common and exerts such a powerful influence over health
that it is the subject of all of Chapter 11.)

About 20 percent of people with hypothyroidism can
blame their underactive thyroid status on iodine deficiency.
This nearly always responds to simple supplementation with
500 to 1,000 mcg of iodine per day from kelp tablets or iodine
drops. You could use iodized salt, but be aware that the iodine



is essentially gone from the canister 4 weeks after you open it.
Supplementation is therefore a more assured means of gaining
control over iodine intake. Supplementing iodine is no more
dangerous than salting your food with iodized salt; and
adverse reactions, such as anxiety or nervousness due to an
overly excessive response to iodine, are rare. However, if a
hyperthyroid response occurs (anxiety, palpitations,
sleeplessness) it should be explored to rule out issues such as
Hashimoto’s thyroiditis and active thyroid nodules (which are
occasionally cancerous). These conditions can be silent until
they’re unmasked by appropriate levels of iodine that allow
such responses to occur.

Most people find that supplementing iodine for at least 3
months is required to fully regain their capacity to lose weight,
though improvements can begin within the first few days of
supplementation. If you have a known thyroid condition,
consult with your health-care practitioner before initiating
iodine; however, don’t be surprised if you are advised by your
doctor that iodine is unnecessary or dangerous. If this happens,
find a health-care provider who is knowledgeable about iodine
and thyroid health, such as a functional medicine practitioner
or naturopath.

One problem with a diagnosis of low thyroid status, or
hypothyroidism, is that most health-care practitioners treat it
by prescribing the T4 thyroid hormone only (Synthroid or
levothyroxine), while failing to address T3, even if it is
abnormally low (though it is usually not even measured).
Chapter 11 explains in detail why this is a big mistake and
why the majority of people do better supplementing with a
mix of T3 and T4 for weight loss and for health. What is the
ideal TSH that allows weight loss to proceed? A value of 1.5
mIU/ml or less, perhaps even 1.0 mIU/ml or less—not the 3.5
or 4.0 mIU/ml many doctors are content with.

Even marginal thyroid dysfunction, or undertreated
hypothyroidism, can completely block success at weight loss.
Correct thyroid status to ideal levels and weight loss proceeds
for most people. It’s really very simple, though you may have
to push your current doctor aside to resolve this issue.



CORTISOL: GET BACK IN RHYTHM
Disruption of weight control is not so much about excess
cortisol as it is about disruptions of circadian rhythms, though
excessively high levels of cortisol can also occur. Cortisol
levels should follow a predictable circadian rhythm under the
control of signals from the hypothalamus and pituitary glands.
Normally, the adrenal gland receives a signal from the
pituitary to release an early morning surge of cortisol to arouse
you from sleep and prepare you for action. Levels decline to a
midday plateau and then drop to lower levels in the evening to
allow normal, recuperative sleep. (Cortisol and adrenal issues
are discussed at greater length in Chapter 12.)

This natural circadian cycling is lost in many people; some
experience a flip-flopping of the pattern, with low levels in the
morning (associated with inappropriate morning fatigue) and
high levels at bedtime (associated with insomnia), which can
result in stalled weight loss or weight gain. Other people have
excessively high levels in the morning or throughout the entire
day, a situation that can mimic the effects of taking the drug
prednisone, and anyone who has taken prednisone knows that
it causes an explosive increase in appetite and weight gain.
High cortisol can mimic this effect, stalling weight loss or
causing weight gain.

The most common cause for such disruptions is
unrelenting emotional or physical stress. In addition, the same
processes that disrupt thyroid function (exposure to the
autoimmune effects of grains, exposure to industrial
chemicals, inflammatory signals gone haywire due to weight
gain, visceral fat accumulation) can be blamed for disruptions
of cortisol.7 Persistently high cortisol levels are especially
destructive to a weight-loss effort, as higher cortisol levels
tend to result in diminished muscle mass and higher insulin
levels, which encourage fat deposition and halt weight loss.

Cortisol status therefore needs to be assessed, usually with
a salivary cortisol assessment. See this page for details on how
to do this and what steps can be taken to correct your
individual cortisol issue.



While it may involve some effort and expense, correcting
an adrenal issue involving cortisol and circadian rhythms can
finally break a frustrating weight plateau, much as stopping
prednisone stops weight gain. Correcting cortisol patterns can
also help restore health in other areas by helping reduce
visceral abdominal fat, blood sugar, and blood pressure;
achieve better quality sleep; and increase daytime energy.
Getting cortisol status back in the proper circadian rhythm can
help you be happier, more energetic, better rested, and more
slender. Yup: night and day.

STRESS: THE GREAT WEIGHT-LOSS SPOILER
Chronic stress caused by relationships, work, financial
worries, and other major life issues can block weight loss. This
occurs due to higher levels of cortisol, inflammatory
responses, and our tendency to lose control over impulsive and
comforting food choices when we’re stressed. If sustained
over a long period, this can lead to further disruptions in
cortisol’s circadian rhythmicity and even greater loss of
control over weight, as well as fatigue and depression.

Unfortunately, chronic stress is probably the toughest item
to control on this list of weight-loss impediments, as the
solution is to try the best you can to remove the source of
stress or remove yourself from the situation. I know that this is
not always possible; you can’t exactly remove yourself from
an aging parent with dementia or an autistic child whose care
you provide. It is therefore impossible to offer easy, pat
solutions to the many complex situations that can lead you
here. Suffice it to say that it helps to know that chronic stress,
regardless of the source, impairs health, and the stall in weight
loss is just one expression of the metabolic distortions that
stress has provoked. Realize this and, over time, try to craft
solutions that minimize your involvement in the stress-
provoking situation, if possible.

DRUGS BLOCK WEIGHT LOSS
A number of commonly prescribed drugs can block your
ability to lose weight, no matter how serious your nutritional
efforts. The “drug for every condition” mentality that applies



in modern health care means that even if you have to endure
weight gain or impaired weight loss, you will still be
prescribed a drug. We are not talking about rare, exotic drugs;
we are talking about common drugs used to treat common
conditions, such as hypertension, depression, and diabetes. We
are talking about tens of millions of people who take such
drugs, all suffering with the side effect of weight gain. Beta-
blockers, such as metoprolol, atenolol, carvedilol, and
propranolol; antidepressants, including amitriptyline (Elavil),
doxepin, paroxetine (Paxil), and trazodone, as well as others;
Lyrica for fibromyalgia and pain; valproic acid (Depakote) for
seizures; Actos and Avandia for prediabetes and diabetes; and
insulin have all been associated with weight gain or failure to
lose weight when attempting weight loss.

It’s no surprise that injectable insulin, being the hormone
of fat storage, is an especially powerful drug that impairs
weight loss or causes weight gain. I’ve seen patients gain 20,
30, even 50 or more pounds within several months of initiating
long-acting insulin preparations. It’s easy to reduce insulin by
eliminating grains, along with other carbohydrates and sugars.
It is critical to avoid hypoglycemia when doing so, and
reductions in insulin doses (injectable or continuous by pump)
of 50 percent are typically needed during the first few days,
and sometimes even within the first 24 hours. Identifying a
health-care practitioner with interest and knowledge in
reversing diabetes is extremely helpful and makes this process
safer. This is such an important issue that it is discussed at
greater length in Chapter 10. Reducing, then eliminating, the
need for insulin is typically associated with a renewed ability
to lose weight.

There are many other drugs that impair weight loss.
Obviously, attempts to reduce or eliminate these drugs should
be undertaken with the knowledge and cooperation of your
health-care provider, as no prescribed medication should just
be stopped. Discuss how and why you would like to wean off
of or discontinue these drugs. If you encounter resistance,
ignorance, or a refusal to discuss or answer questions, find a
health-care practitioner who will work with you; they are out
there.



GET ADEQUATE ZZZZ’S
You must sleep. All mammals need it. All lower creatures
need it. If you don’t get it, you can die. And if you
compromise on quantity or quality, you cannot lose weight.

Sleep deprivation has major implications for health, with
inadequate sleep increasing risk for high blood pressure,
asthma, arthritis, diabetes, heart disease, and stroke. It also
carries implications for weight.8 Lack of sleep increases
cortisol and insulin, impairs sensitivity to insulin, and
increases appetite, all of which add up to stalled weight loss or
weight gain. And the less sleep you get, the worse it gets. This
occurs with even a single night of reduced sleep. While there
is some debate over the details of just why and how sleep
deprivation adds to weight, including uncertainty over effects
on appetite-regulating hormones such as leptin and ghrelin, it
is clear that inadequate sleep increases appetite and triggers
increased calorie intake of 300 to 559 calories per day.9
Interestingly, increased calories tend to come not from
increased portion sizes at meals, but from an increase in
snacking.10 Just several days per week of poor sleep can
therefore have a substantial impact on appetite and calorie
intake, especially if increased calories come in the form of
grains or sugars. If we do the arithmetic, three nights per week
of poor sleep can add 22 pounds of added weight over the
course of a year. Compound the increased appetite and calorie
intake with the overlapping effects of opiates from grains, and
you have a powerfully effective way to gain a substantial
amount of weight very quickly. Adequate sleep after grain
elimination is therefore crucial to gaining control over
hormonal status and appetite and allows weight loss to occur.

How much sleep is enough? This obviously varies from
individual to individual, but most people require 7½ hours to
prevent the effects of sleep deprivation. After several days of
reduced sleep, a “sleep debt” accumulates that magnifies the
metabolic distortions that contribute to both weight gain and
unhealthy effects. One full night of sleep does not completely
undo the impact of the sleep debt. Several days of sleep
beyond the usual 7½ hours (usually 9 hours or more per night)



are required to normalize glucose, insulin, cortisol, and leptin
distortions.11

You may have noticed that normal, uninterrupted sleep
occurs in 90-minute “packages” (for example, a full night
could be 7½ hours or 9 hours). These durations allow your
brain to completely cycle through all of the sleep phases, from
light sleep to the deepest phases, including rapid eye
movement (REM), which is sleep accompanied by dreaming.
Because it’s best to adhere to this normal cycling of sleep, set
your alarm to a quantity of time that honors this physiologic
phenomenon; it helps with alertness and mood and may even
contribute to health. There are also several devices now
available that can wake you gently at the set time using either
increasingly bright light; a soothing, nonjarring sound; or
vibration. Smart phone apps are also appearing, often coupled
with a device (such as the Lark Un-Alarm Clock and Sleep
Sensor or the UP system by Jawbone) to gently awaken you
after tracking your sleep behavior and quality over the
preceding night.

Sleep apnea, a condition where the airway becomes
obstructed during sleep, causing the person to partially arouse
from the deepest phases of sleep, can be a real wrench in the
works if you’re trying to improve sleep quality and achieve
weight-loss success. Such “partial awakenings” can occur
dozens or hundreds of times per night and are associated with
many of the same metabolic distortions of sleep deprivation—
but worse. People with visceral obesity and blood sugars in the
prediabetic or diabetic range have as much as a 60 percent
likelihood of having sleep apnea.12 Snoring, inappropriate
daytime sleepiness (even after a full night’s sleep), depression,
and restless legs all suggest the presence of sleep apnea. While
weight loss can be curative for the majority, the accumulated
sleep debt can be so severe that weight loss does not occur as
readily as it does for other people. In these cases, a sleep study
is needed to document the sleep apnea’s severity and
distinguish from some other conditions. Diagnosis is often
followed by use of a continuous positive airway pressure
(CPAP) device. This, of course, needs to be pursued with the
help of your health-care provider.



Natural Sleep Aids
There are two natural sleep aids that I believe are superior to
prescription drugs in that they help you “reset” your circadian
rhythm and can even improve the architecture of sleep. This
causes, for instance, lengthening of the most restorative, deep
REM phases. And neither are habituating.

Melatonin
Melatonin is the natural hormone of sleep and circadian
rhythmicity; its release is activated with exposure to dark and
inhibited with exposure to light. (Sleeping in complete
darkness, with no or minimal exposure to a bathroom light
when going to the bathroom, is therefore a natural way to
increase melatonin release.) Melatonin supplementation can
accelerate the onset of sleep, deepening sleep and discouraging
early awakening, making it very useful for restoring the
normal circadian rhythmicity of sleep. Melatonin also has
substantial effects in reducing blood pressure when taken as a
sustained-release preparation.13 Melatonin has been proven
safe, even with long-term use.

People who have tried melatonin often declare that it
doesn’t work, but a little finesse in its use can go a long way
toward obtaining a positive effect. For instance, if difficulty
falling asleep is the issue, taking it approximately 2 or 3 hours
before your desired bedtime can be helpful. It is not a sleeping
pill, it is a sleep hormone; it simply makes your body more
receptive to sleep. If staying asleep is your issue, then taking it
at bedtime may work better to discourage early awakening;
also, consider a time-release preparation for a more sustained
effect. It also helps to experiment with different doses. While
some people have wonderfully restful sleep with just 0.5
milligrams (mg), others require 3, 5, 10, or even 20 mg to
obtain the same effect.

Melatonin’s effects are enhanced by combining it with
exposure to bright light in the morning, as this also helps
reestablish day and night cycles. If bright sunlight is not an
option, some people find it helpful to purchase high-intensity
lighting (3,000 to 10,000 lux) for morning exposure, such as in



the kitchen over breakfast; this also helps enhance mood and
treat seasonal affective disorder.

5-Hydroxytryptophan
In addition to its helpfulness in reducing cravings during grain
withdrawal, 5-hydroxytryptophan (5-HTP) can also be used to
enhance sleep. Supplementation has been shown to extend
deep REM sleep, suggesting that sleep is deeper and more
restorative with its use.14 As with melatonin, dose needs vary;
most people take between 25 and 200 mg at bedtime. Note that
5-HTP should not be used in combination with antidepressant
medications, as an excess of serotonin can result. It can,
however, be used in combination with melatonin.

FAST INTERMITTENTLY
Intermittently fasting—not eating while getting plenty of water
for, say, 15 to 48 hours—can be a wonderful way to break a
weight-loss plateau. However, this should only be undertaken
after you’ve confidently removed all grains and concluded
your withdrawal experience. Fasting for more than 4 hours
before grain elimination is absolute torture, as it means that
you provoke the opiate withdrawal phenomenon every time
you attempt it. For that reason, it is best to get the withdrawal
process over and done with and lose the appetite-stimulating
effect of grain prolamins, amylopectin, and lectins. Once
you’re grain-free, intermittent fasting should become an
effortless, painless, seamless experience that occurs simply
because you are no longer hungry.

Fasting can follow a number of patterns. For instance, you
could have a healthy breakfast and then have nothing until the
next day. Or you could skip breakfast, skip lunch, and then
have a healthy dinner. Helpful fasts can be as brief as 15 hours
or as long as weeks. Just be sure to stay well hydrated during
that time.

Intermittent brief fasts can improve health in a number of
ways, as has been proven by various groups who incorporate
fasting for religious purposes, such as Seventh-Day
Adventists, members of the Greek Orthodox Church, and



Christians practicing the Daniel fast from the Bible. All
practice intermittent fasting in one form or another and enjoy
reduced risk for cardiovascular disease, diabetes, hypertension,
and cancer.15 You can re-create many of these benefits with
intermittent fasting conducted outside of religious practice.

I’m guilty of repeating myself, but be sure to hydrate
vigorously, as dehydration is the most common reason for
experiencing symptoms such as light-headedness, nausea, and
unexplained fatigue. Intermittent fasting should not be
confused with the habitual skipping of meals, such as always
skipping breakfast; habitually skipping meals in a consistent
pattern causes weight gain due to a compensatory reduction in
metabolic rate. If you skip meals, do so in an unpredictable
and random pattern, so that your body does not adjust and
ratchet down its metabolic rate.

People who should not practice intermittent fasting include
pregnant women, those who are ill for any reason, individuals
with uncorrected hypothyroidism or adrenal dysfunction, and
people with type 1 diabetes. Anyone with type 2 diabetes,
hypertension, or other medical conditions that require
medication should discuss the possibility of temporarily
stopping certain medications, especially insulin, oral drugs for
blood sugar (specifically glimepiride, glyburide, and
glipizide), and blood pressure drugs during the fasting period,
particularly if it will be conducted for longer than 24 hours.
The help of a knowledgeable functional medicine practitioner,
naturopath, or other enlightened professional is priceless when
dealing with this issue.

I believe that, more than the pound or so lost per day
during every 24-hour fasting period, it is the renewed
appreciation for food and the reawakened sense of taste that
are responsible for the benefits of intermittent fasting. You will
rediscover what food tastes like and enjoy every bite, every
mouthful, as you become more mindful of eating.

MUSCLE THE FAT AWAY
Ever notice how many people, having lost a substantial
quantity of weight, have abnormally skinny arms and legs, and



saggy skin? This is partly due to loss of muscle.

Many people embarking on their grain-free adventure have
previously lost weight, then regained it, yo-yo dieting many
times. Each time you lose weight, approximately 30 percent of
the lost weight is muscle.16 A 30-pound weight loss, for
instance, means losing 10 pounds of muscle—a substantial
amount. When the weight is regained, it is virtually entirely
fat, without replacement of the muscle. You are therefore
worse off metabolically with weight regain than you were
before you lost weight initially. This effect worsens with
aging, as muscle is lost with the aging process, resulting in a
state of excessive fat and depleted muscle, a condition some
call “sarcobesity” (sarcopenia, or muscle loss, combined with
obesity).17

Because muscle is a metabolically active tissue that makes
a major contribution to the body’s overall metabolic rate,
reduction in muscle mass means reduced metabolic rate, which
impairs future efforts at weight loss. Many people have
noticed, for instance, that each weight-loss effort gets tougher
and tougher; blame this on the relative reduction in muscle
mass.

You can rebuild muscle mass and counteract this effect.
This involves strength training efforts, which can increase
muscle mass by many pounds when practiced consistently
over months and years. Strength training provides other
benefits, as well, such as reduced blood sugar, improved
insulin response, improved sense of well-being, improved
bone density, and reduced potential for falls later in life.18 In
my view, everyone should engage in strength training and
develop this as a lifelong habit. In addition to strength training,
engage in other muscle-building activities such as climbing
stairs, performing heavy yard work or housework, or learning
some yoga moves, all of which add to muscle.

If you gauge results by the scale, however, you may be
disappointed initially. Because building muscle adds weight,
the pounds will not drop off as quickly as you might like,
though fat is indeed being reduced. Better ways to gauge your
efforts while adding muscle include measuring waist size,



measuring percent body fat using a body fat meter, or just
looking in the mirror. Good muscle volume is suggested by
erect posture, firm arms and legs, and a strong gait.

PROSECUTE SEX OFFENSES
Grain consumption is not sexy. If anything, grain consumption
is the great disrupter of sex hormone status, turning normal
hormone regulation into a swampy, murky mess. Getting rid of
grains begins the process of reversing this situation, but you
may need to take it further when achieving your ideal weight
is among your goals.

We’ve discussed how correcting disruptions of insulin,
cortisol, and thyroid hormones is important when you’re trying
to regain control over health and weight. Correcting
imbalances in the sex hormones testosterone, estrogen, and
progesterone can be similarly important. Overweight women
typically have higher levels of estrogen, which can impair a
weight-loss effort and forever banish you to a life of plus
sizes.19 The best solution to a high estrogen level is to lose the
visceral fat that caused the high level of estrogen in the first
place, rather than blocking or removing the excess estrogen
(which requires toxic prescription drugs). As weight drops,
levels of estrogens in the bloodstream and tissues decline—a
normal and natural process.

Progesterone is another story. In women, this hormone
declines naturally beginning in the late thirties and is
associated with depression, disrupted or more difficult
menstrual cycles, dry skin, thinning hair, impaired sleep and
insomnia, and weight gain. Unfortunately, progesterone has
undeservedly acquired a bad reputation due to the adverse
effects observed in clinical trials when synthetic forms of
progesterone (progestins) were used, resulting in an increased
risk for breast cancer. Supplementing with the naturally
occurring or bioidentical form does not appear to be associated
with such adverse effects, at least based on preliminary
observations.20 Progesterone used all by itself will not result in
much weight-loss success, but progesterone in addition to



grain elimination and the other efforts discussed in this book
will provide a considerable advantage.

Progesterone supplementation can help restore a more
youthful capacity for weight loss and give you a feeling of
well-being, thicker hair, and smoother skin. It can also reduce
glucose levels, triglycerides, and inflammatory markers.21

Progesterone can be taken orally or transdermally via creams
mixed by compounding pharmacies and applied to the regions
specified by your practitioner. A health-care practitioner
knowledgeable about the hormonal issues unique to women
and who has an interest in bioidentical hormone replacement
can help you assess your progesterone status and devise a
regimen appropriate for your stage of life (perimenopausal,
premenopausal, menopausal, or postmenopausal).

Women may also benefit from a more extended evaluation
that includes testosterone and DHEA, an adrenal hormone that
is much like testosterone in effect. While many overweight
women have high testosterone levels, an occasional woman
has a low level that can impair weight loss, especially if it’s
combined with depression. Women with low testosterone tend
to struggle with weight, libido, strength, and mood; correction
of low testosterone results in increased muscle mass (which
facilitates weight loss), increased strength, and increased
sexual desire.22 Because women convert DHEA to modest
amounts of testosterone, some practitioners choose to
supplement DHEA to enhance testosterone. DHEA can be
taken orally, or testosterone and/or DHEA can be added to
compounded cream preparations mixed by a compounding
pharmacy. DHEA supplementation in doses ranging from 5 to
25 mg per day, rarely higher, can yield a more modest increase
in testosterone and testosterone effects, if that is desired.
Under proper supervision, such hormonal manipulations can
yield dramatic improvements in mood, energy, and sleep
quality, as well as improved control over weight. Just be
careful with DHEA doses greater than 5 to 10 mg; they can be
associated with increased mustache hair and aggressive
behavior in women.



In men, excess visceral fat is associated with low levels of
testosterone, due to both low testosterone production in the
testicles and increased conversion of testosterone to estrogen
by the abnormally active aromatase enzyme in visceral fat.
Loss of visceral fat reduces aromatase activity, thereby
increasing testosterone levels, not uncommonly doubling
blood levels.23 Low testosterone levels may therefore correct
themselves with weight loss. DHEA can be added to a weight-
loss effort, though the effects tend to be modest. Doses of up
to 25 mg, and occasionally 50 mg, may be required, but
beware of increased aggression at higher levels.24

Management of both testosterone and DHEA are best
undertaken under the supervision of a knowledgeable health-
care practitioner. However, if weight refuses to drop after a
reasonable effort, consider having free and total testosterone
levels assessed, and supplement testosterone if levels are low
(especially 350 ng/ml or less; the lower the level, the more
likely it is a factor impairing weight loss). Testosterone is
available as a prescription cream, patch, or gel, and in
injectable forms. Creams or gels mixed by compounding
pharmacies cost a fraction of what’s charged for patches and
gels supplied by pharmaceutical manufacturers. Locate a
compounding pharmacy in your area by searching online;
most states now have several.

HYDRATION FIXATION
The effect of vigorous hydration is small, but it can make a
modest contribution toward losing weight.25 An occasional
person, especially one with a weak thirst-warning mechanism
and who often confuses dehydration with hunger, can
experience a more substantial weight loss benefit because
attention to hydration can preempt this confusion.

Gauging the adequacy of hydration is tricky. I am not a fan
of simple rules that involve gauging need by body weight or
other measures, as individual variation in the way we handle
fluids is too wide. The ability of our kidneys to concentrate
fluid, the water content in our stool, our use of diuretics
(caffeine and prescription drugs), exposure to varying ambient
temperatures and humidity, type of clothing worn, tendency to



sweat, and intensity of physical activity all affect how much
liquid we really need. The hydration needs of a resident of
Miami who spends plenty of time outdoors, walks and bikes
while wearing shorts and a T-shirt, and drinks three cups of
coffee per day will be very different than the hydration needs
of a Minnesota resident who wears many layers of clothing,
has little exposed skin, lives a sedentary lifestyle, and drinks
no coffee. One person’s adequate fluid intake may mean
someone else’s dehydration.

Simple methods to gauge the adequacy of fluid intake
include urinating at least every 4 hours and passing nearly
clear urine, never dark yellow or amber. (Note that B vitamins
that contain riboflavin and some drugs can influence urine
color.) Some people even use dipsticks (available in
pharmacies) to check the specific gravity, or the relative
concentration, of their urine; maintaining a level of 1.010 or
less is desirable. If urine specific gravity is consistently, say,
1.020 or 1.030, that signals inadequate hydration (assuming
normal kidney function).

Water is, by far, the best hydrating fluid. Coffee and tea,
while they fit into a grain-free lifestyle, cause modest
dehydration through their diuretic action. Carbonated
beverages, even if they’re unsweetened, are not the best due to
the net acidifying action of the carbonic acid that provides
carbonation. Dilute forms of coconut milk (in cartons, not
cans; canned coconut milk is primarily useful for baking) and
coconut water are excellent sources of fluid, as they are rich in
electrolytes like potassium and are even useful for athletes.
(See Appendix A for simple recipes to make a basic
electrolyte solution helpful for hydration, including a useful
beverage to sip during weight-loss efforts.) Note that improved
hydration can add a pound or two that has nothing to do with
body fat; it’s just the weight of the fluid you’ve ingested.

OTHER FACTORS
There are some factors that make a small contribution to
weight loss. None of these will, on their own, make the
difference required to lose, say, 30 pounds, but they can help



you lose the last few pounds of visceral fat or compound the
weight-loss effects of all the other strategies you adopt.

Bowel Flora
The connection between bowel flora and weight is proving to
be complex. Bowel flora composition undergoes a marked
change as diet transitions from grain-based to grain-free. Are
there any advantages gained by manipulating bowel flora with,
say, probiotics or other supplements?

So far, the only strategy that has proven modestly effective
in accelerating weight loss through bowel flora is the addition
of prebiotics, fibers that are indigestible by humans but
digestible by bacteria that dwell in our intestinal tracts (see
Chapter 9). Inulin and fructooligosaccharide forms of prebiotic
fibers, in particular, have been shown to modestly accelerate
loss of abdominal fat.26 Effective doses range from 10 to 20 g
per day, with higher doses yielding undesirable gas and
bloating. In addition to inulin sold in powder form at health
food stores, you can find inulin and fructooligosaccharide
fibers in some foods and nonnutritive sweeteners. (See
Appendix D for a listing.)

Drink Coffee and Tea
This is by no means a big effect, or else all coffee and tea
drinkers would be skinny. But thanks to caffeine and other
components, such as chlorogenic acid, 2 to 3 cups per day of
caffeinated or decaffeinated coffee or green, oolong, or white
tea can yield modest weight-reduction effects. These drinks
also provide other health benefits, including reduced potential
for diabetes and Parkinson’s disease.27

Stop the Alcohol
The ethanol in alcoholic beverages slows the mobilization of
fatty acids from fat stores, essentially turning off weight
loss.28 For this reason, many people have observed that weight
loss proceeds as expected, only to grind to a complete halt
when they drink an alcoholic beverage. The weight-loss
impairing effect of alcohol is compounded by the generous



carbohydrate content of beers and some flavored drinks, not to
mention the prolamin protein residues in alcoholic beverages,
especially beers brewed from wheat, barley, rye, and corn.
These yield appetite-stimulating opiates that are sure to derail
your weight-loss efforts.

A single serving of alcohol will partially slow weight loss,
but two or more drinks will turn off weight loss completely,
potentially even causing modest weight gain. If you desire an
alcoholic beverage during an ongoing weight-loss effort, then
recognize that it is best to choose from the lowest
carbohydrate forms, such as red wine, low-carbohydrate
nonwheat beers (Michelob Ultra or Bud Light), or clear spirits
(vodka, gin, or rum).

Other Food Intolerances
Occasionally, an intolerance to foods other than grains can
cause weight gain or failure to lose weight, likely via an
inflammatory mechanism. Most commonly, this involves
dairy, eggs, peanuts, soy, shellfish, and seafood. One way to
tackle this question is to eliminate each of these foods, one at a
time, for 4 weeks. Observe the effect; if you lose weight, you
have fingered the culprit. Alternatively, there are a variety of
tests that can identify food intolerances (see Appendix D). The
science behind this approach is preliminary, so put this
strategy at the bottom of your list.

DON’T WASTE YOUR TIME
While the items to consider when encountering a weight-loss
plateau make a somewhat lengthy list, notice what I did not
include.

• Exercise more. An occasional person can indeed
experience accelerated weight loss with aerobic forms of
exercise, but most people obtain only modest advantage,
if any at all. There is no question that exercise is good
for overall health, but it generally provides minimal to
no advantage for weight loss. Exercise for health and,
should you lose a few extra pounds, consider it a bonus.
(This is to be distinguished from exercise that grows



muscle, which can provide weight-loss advantages; see
the discussion above.)

• Eat less or cut calories. Not only is calorie reduction
misery, it can jeopardize your efforts because your
metabolic rate will eventually drop, turning off your
ability to lose weight.

• Cut fat intake. Cutting fat does not cut weight. This is
part of the outdated notion of “calories in, calories out,”
an idea you should leave behind with shoulder pads and
velour tracksuits.

• Reduce portion sizes. We eat until we are satisfied, and
to avoid hunger and its impulse-eroding effects. We
don’t reduce portion sizes for the same reasons that we
don’t cut calories.

• Various nutritional supplements. You don’t need
Irvingia gabanensis, green coffee bean extract, white
bean extract, hydroxycitric acid, or many others.
Clinical data here tend to be relatively weak and real
world experience tends to yield disappointing results. In
general, such supplements are very costly ways to lose
—best-case scenario—a pound or two.

SHOP IN THE PETITE SECTION
It is a rare individual who, after following a diet free of grains,
eating healthy foods as discussed in this book, and checking
off each and every one of the strategies offered, fails to obtain
the weight loss they desire. Recall that what you are really
trying to do is regain health while losing weight along the way.
Excess weight is just one outward manifestation of something
amiss in health; weight loss is a reflection of having corrected
it.

One last thought: Attitude counts. I have watched many
people approach weight loss by saying something like,
“There’s no way this will work for me.” Or, “Nothing has ever
worked before.” Or, “I’ve always been fat and I will probably
always stay that way.” Such attitudes tend to be self-fulfilling.



If you expect to be overweight, you will be. You will find
ways to undermine your success.

On the other hand, if you fully expect to fit into that size 4
dress or jeans 6 inches smaller in the waist, even going so far
as to purchase the new clothes you plan to wear, you are far
more likely to achieve your goal. Set yourself up for success
and, more often than not, you will hurdle over the obstacles
that get in your way.



CHAPTER 15

CLEARER, SMARTER,
FASTER: GRAIN-FREE

PERFORMANCE
It wasn’t a new training program that took me from being a very good player to the
best player in the world in just 18 months. It wasn’t a new racquet, a new workout,

a new coach, or even a new serve that helped me lose weight, find mental focus,
and enjoy the best health of my life. It was a new diet.

—Novak Djokovic

I HOPE THAT, by now, you recognize the power of
removing grains from your diet. You can take an antibiotic to
treat an infection or a drug to make you sleep or relieve back
pain. But no drug or other health practice provides the breadth
of health benefits achieved with grain elimination. No single
drug can reduce blood sugar, get rid of skin rashes, reverse
inflammation and autoimmunity, reduce appetite, provide
relief from joint pain, elevate mood, and reverse hormonal
distortions. Sure, there are drugs that address one issue at a
time, for a substantial cost and accompanied by side effects.
But there is no single drug that can even begin to match the
power of grain elimination.

But improve human performance? Can elimination of
grains do more than just free you from the health-impairing
effects of the seeds of grasses, but actually unleash physical,
mental, and life performance?

Yes: Grain-free people are more optimistic, smarter, learn
more effectively, make better athletes, and make better lovers.
We are not grain-free supremacists; we are people who have
removed the yoke of impairment placed on us by the easy,
accessible, and addictive products of the seeds of grasses. We



choose to cast off this burden and revert back to life and
performance the way they were supposed to be.

Improvements in performance apply to just about every
setting and situation that you can imagine, from the classroom
to the office, from the tennis court to the golf course, from the
basketball court to the football field, and even to the bedroom.
Grain-free performance means that you can be freed from
common impediments to performance such as joint pain,
swelling, bloating and gas, water retention, and mind fog,
leaving you able to run longer, jump higher, think more
clearly, and focus longer and more effectively. It can also
mean renewed libido and erectile capacity for men, less
bothersome menstrual cycles and menopausal symptoms for
women, as well as reinvigorated libido. You name it, and there
can be enhanced performance in that sphere of human
endeavor.

In sports, we are hearing about more and more athletes
shunning all things gluten (wheat, rye, barley), including
tennis player Novak Djokovic, golfer Sarah-Jane Smith, New
Orleans Saints quarterback Drew Brees, and Olympic runner
Andrew Steele. Djokovic’s first year without wheat and gluten
was his best year ever; he won three Grand Slams and 50 of 51
matches. I propose that wheat and gluten elimination will raise
the bar for performance standards in sports, setting a higher
level that other athletes will need to work to reach. Being
grain-free will become a requirement for performing at high
levels and competing effectively.

You don’t have to be a professional athlete, of course, to
enjoy the performance benefits of grain elimination. Even if
the only competition you engage in is trying to win at bingo in
church, you can still enjoy substantial benefits by going grain-
free.

LIFE IN THE GRAIN-FREE FAST LANE
How might grain elimination enhance human performance?
The reasons behind improved performance for the ungrained
constitute an impressive list. Let’s put aside that grain
elimination offers relief from countless health conditions,



which we’ve discussed in the earlier chapters of this book.
Instead, let’s focus on why reverting back to the grain-free
lifestyle that humans were supposed to follow results in being
a more capable and effective human being.

Increased Energy
Among the most common observations reported by the newly
grain-free is a surge in physical and mental energy. Comments
such as, “I have more energy than I’ve had in years” and “I’ve
turned the clock back 20 years and feel 30 years old again” are
everyday events. Greater energy translates into higher levels of
work, school, and life performance. Tackling a new project,
writing a lengthy report, building a shed, cooking dinner for
six—it’s all less daunting, less burdensome, and more easily
accomplished. You no longer have to make excuses: You don’t
have to tell the kids you don’t have the energy to play ball, you
don’t have to tell your partner that you’re too tired or
disinterested to have sex, and you no longer have to bow out
of activities because of pain and stiffness.

Unfortunately, energy is not something formally assessed
through clinical studies, so there are no such data to cite. But it
would not be a far leap to speculate that the removal of the
mind-clouding effects of exorphins derived from gliadin and
related grain proteins, reductions of blood sugar and
inflammation, improved sleep duration and quality, and
correction of hormonal distortions would all add up to the
wonderfully increased energy levels experienced by the grain-
free.

Exercise used to be a chore.
Now, without the carbs and wheat, I crave the workout. Now I feel as
good as and perform like I am in 9th grade. Absolutely amazing. I
was running today on the treadmill. I had to get off the treadmill at 60
minutes only because someone else was in line to use it, not
because I wanted to.



My peers are all sluggish, and they say I am like a broken record:
“Get off the wheat, get off the carbs.” But they sound like broken
records, too: “I hurt here,” “I can’t do this or that,” “My headaches are
back,” “I need new pants because these are tight,” “I’m sleepy at
midday.”

My athleticism is increasing at a phenomenal rate. I’ve done
several half marathons, and I’m looking at a full marathon this year.

Wayne, Woodstock, Georgia

Improved Sleep
Deeper sleep means better restorative sleep, during which you
may experience more vivid, colorful dreams—the kind you
had as a child. Dreams may involve flying, dragons, monsters,
and showing up in class unprepared to give your speech, but
that’s good, because it signals more time spent in the deepest,
most restorative, phases of sleep, phase four and rapid eye
movement (REM) sleep.

Many people also experience relief from the sleep-
disruptive effects of restless leg syndrome. Weight lost from
visceral fat experienced with grain elimination can provide
relief from the sleep disruption of sleep apnea, reducing
snoring and the need for corrective measures, such as a
continuous positive airway pressure (CPAP) device or throat
surgery. This also reverses the many health consequences
sleep apnea can bring, such as hypertension, diabetes, heart
disease, depression, and the need for medication.

Longer and deeper restorative sleep means that daytime
functioning is improved: You’ll experience freedom from the
impediments of sleepiness, such as irritation, inattention, and
impaired recall, while enjoying greater alertness, better mood,
and improved capacity to learn. It can also contribute to a
reduced need for medications for alertness, hypertension, high
blood sugar, and depression.

Heightened Mental Clarity and Alertness
Getting rid of grains means you are no longer being doped.
Getting rid of the morphinelike by-products of gliadin and
related prolamin proteins from grains means you no longer



have to contend with the mind fog, distractibility, difficulty
sustaining attention, and diminished alertness that they bring.
Once grain withdrawal is over, clarity, ability to concentrate
for extended periods, and easier data acquisition and recall are
common observations. We see this in children with attention
deficit disorder and autistic spectrum disorder, and we see it in
kids without these conditions. We see it in adults who have
struggled because they’re unable to sit, read a book or report,
and recall and understand what they have read; once grain-
free, they are able to sustain attention, understand, and retain
in detail. We see it in the classroom setting with sustained
concentration, improved recall, and improved capacity to
synthesize and create, and we also see it in the work setting
with capacity for sustained focus, sharpened delivery of
information, and easier adaptation to challenges.

The roller-coaster ride of moods is reduced or eliminated
after you lose the prolamin protein–derived exorphins. Moods
are smoother and more appropriate to the situation; they’re not
the wild and inappropriate moods responsible for regrettable
conversations, unjustified anxiety, angry outbursts, and tearful
confrontations of the grained.

Amped-Up Metabolism
Consumption of grain amylopectin starches impairs physical
performance. Failure to recognize this simple truth has thrown
a generation of marathon runners, triathletes, and other
endurance athletes off course. It has sidelined countless tennis,
soccer, and football players, not to mention misguided
weekend warriors and amateur athletes. It has created a world
of athletes and wannabe athletes who, on the evening prior to
an event, load up on pasta and other carbohydrates (“carb-
load”), then eat bread, cookies, and energy bars and drink
sugary drinks immediately before and during the event. This
practice was based on studies that demonstrated that when
athletes (or soldiers, or others experiencing various forms of
deprivation) are deprived of carbohydrates, their performance
suffers. When carbohydrates are added back, their
performance improves.1



There is no doubt that elimination of carbohydrates,
including amylopectin starches from grains, reduces
performance during, say, running, biking, or combat—for the
first 4 to 6 weeks in people who have come to depend on them
for metabolism. Deprive the liver of dietary carbohydrate
sources to produce glycogen (the energy storage form of
glucose), and less glycogen is available to convert to glucose
for muscle energy. But the process changes over time after
carbohydrates are removed from the diet. Improved physical
performance does not appear until 4 to 6 weeks after the body
has moved away from reliance on liver glycogen and toward
reliance on metabolizing fatty acids. This means that many
studies of carbloading that demonstrated improved physical
performance with restoration of carbohydrates were conducted
for too short a time to allow for the energy conversion process
to occur. After the initial 4 to 6 weeks are over, when glycogen
reliance has been replaced with fatty acid metabolism,
performance capacity then returns.

But it gets even better. If grain elimination—and thereby
elimination of amylopectin starches—is carried out for even
longer, physical performance is improved over that
experienced during grain-consuming days. Stephen Phinney,
MD, PhD, has been the pioneer in documenting and studying
this effect. In his first study, overweight, untrained volunteers
exercised on a treadmill before the diet change, then 1 week
into an extreme low-carbohydrate (grain-free, near-zero-
carbohydrates, or ketogenic, diet) effort, then again after 6
weeks on the low-carb restriction. While performance
decreased during week 1, performance was spectacularly
improved at week 6, with participants demonstrating 48
percent better endurance before exhaustion set in. Even more
incredibly, because participants had lost an average of 22
pounds over the 6 weeks, during the 6-week endurance test
each participant was required to wear a backpack that
contained a weight equivalent to what they’d lost.2 Dr.
Phinney conducted a similar study with trained bicyclists. In
spite of their superior health at the start of the study, they still
saw minor weight loss and modest increases in performance.



Also, the energy they consumed during exercise came almost
exclusively from fat.3

This means that athletes will have to endure 4 to 6 weeks
of diminished performance when eliminating grains and
ceasing practices such as carb-loading, but they’ll be rewarded
with increased performance over a longer period. And by
eliminating grain amylopectins, they’ll also avoid the long-
term joint and cartilage destruction that they provoke via
inflammation and glycation that can result from the destructive
practice of carb-loading.

Note that living without grain amylopectins also translates
into greater reliance on burning fat stores. While the liver can
store around 60 grams of energy as glycogen, which is enough
to supply energy for 30 to 40 minutes of continuous exertion,
even slender people have pounds of stored fat to draw on for
energy, a virtually limitless source compared to what we get
from glycogen. And burning fat is how you maintain a healthy
weight, not by adding to it with the blood sugar and insulin
effects of grain amylopectins.

Reduction or Elimination of Joint Pain and
Stiffness

Mobility and flexibility are typically improved with grain
elimination, providing obvious advantages in physical
performance. Because removing grains removes the excess
inflammation brought about by prolamins, lectins, allergens,
and the effects of visceral fat, joint inflammation recedes,
allowing you to bend, kneel, stand, walk, run, jump, or return a
tough tennis serve more easily and with less or no pain.

Interestingly, many athletes and other hard-playing people
also report faster recovery after eliminating grains. The
soreness and stiffness that many people feel for as many as
several days after a day of yard work or 20 minutes of strength
training are reduced to a barely perceptible level, if they
happen at all.

Increased Muscle Mass



Though gains vary from person to person, grain elimination
results in increased muscle mass and increased muscle
strength. People who strength train typically find that they can
handle greater amounts of weight with less effort. They also
maintain muscle mass and strength longer, even during periods
when they don’t strength train.

This gain in muscle can be experienced as a substantial
reduction in waist and hip size unaccompanied by a
commensurate loss of weight. To gauge this effect, you can
track your body fat percentage and lean muscle mass (using a
body fat analyzer device), or you can just appreciate the
developing changes you see in the mirror (though not
necessarily on the scale).

Increased muscle has many health benefits, including
reduced potential for falls and injury; sustained youthful
coordination and balance for walking, climbing, and jumping;
improved insulin responses; and less potential for
osteoporosis. Extra muscle also helps maintain a youthful
appearance, as well as a feeling of youthfulness.

Less Gastrointestinal Distress
Surely nobody likes an attack of gas and bloating during a
meeting, while sitting in class, or during a romantic evening.
Being freed of the discomfort, bloating, gas, constipation, and
diarrhea of irritable bowel syndrome (IBS) and other common
grain-related gastrointestinal conditions is liberating. Not only
are you spared the pain and distraction of these conditions, you
are also spared the need to anticipate unexpected urgencies.
You no longer have to plan trips, even those in your own
neighborhood, based on the availability of a public toilet. This
alone changes lives.

If an athlete has IBS, which 25 percent of the population
suffers from, they can have disruptive and embarrassing bouts
in the middle of a swim competition or baseball game. If you
aren’t an athlete yourself, it may be hard to understand the
importance of this. However, if you could ask someone how
the discomfort and inconvenience of IBS affected his or her
performance, or talk to a distance runner who has had to deal



with explosive bowel movements around mile 12, you’d
understand. No human, athlete or otherwise, was meant to
endure the uncomfortable, inconvenient, and distressful
gastrointestinal disruption associated with the consumption of
the seeds of grasses.

Enhanced Libido
Saying “no thanks” to the basket of bread at the start of a
romantic dinner is better than any aphrodisiac. Because wheat
elimination reduces estrogen and raises testosterone in men
and reduces abnormally high estrogens in women, libido is
increased. Increased libido is associated with enhanced sexual
performance and drive, which translates into improvements in
other spheres of life, including the health of your relationship.

I predict that, in the future, the advantages in performance
achieved with grain elimination will be so sharp that we will
be able to distinguish the grained from the ungrained, the
underperforming grain-consumer from the highly performing
grain-avoider. Go ahead, choose your side.

A HIGH-PERFORMANCE CHECKLIST
Many of the strategies that extend beyond grain elimination,
but nonetheless have an impact on overall performance, have
been discussed throughout this book. But viewed from the
perspective of performance, these important strategies include:

• Restoring vitamin D. Vitamin D, restored to healthful
levels (in my view 60 to 70 ng/ml) is an absolute
requirement; it is second only to elimination of all grains
if you want to achieve high levels of performance.
Vitamin D alone increases mental clarity, improves
mood, and reduces the potential for seasonal affective
disorder. It also improves energy, deepens sleep, and
leads to better memory. (Vitamin D is discussed in
greater detail in Chapter 8.)

• Achieving ideal thyroid status. Thyroid dysfunction
impairs bodily functions at just about every level.
Correcting hypothyroidism is crucial if you want to
achieve your highest levels of performance, as well as



health and weight control. The degree of improvement
will depend on the degree of thyroid dysfunction at the
start of your journey, with the greatest benefits seen by
those beginning with the greatest degree of dysfunction.
Restoration of the T3 thyroid hormone, in particular, can
be associated with perceptible improvements in mental
clarity, concentration, and mood. (The process for
identifying and correcting thyroid dysfunction is
discussed in greater detail in Chapter 11.)

• Identifying other forms of endocrine disruption,
especially disruption of cortisol circadian
rhythmicity. If your normal 24-hour cycle of cortisol is
disrupted, so is your daytime energy, sleep quality, and
performance. Correction may involve a longterm effort
but is rewarded by improved performance, better sleep
quality, and higher morning and afternoon energy.
(Endocrine disruption is discussed in detail in Chapter
12.)

• Restoring healthy bowel flora with probiotics,
indigestible prebiotic fibers, and fermented foods.
Not only are metabolic markers such as blood sugar,
insulin, and triglycerides improved by healthy bowel
flora, but bowel health itself is improved, including a
reduced risk for intestinal cancers. Bowel regularity is
also improved, freeing you from the discomfort of
constipation. (The full approach to cultivating healthy
bowel flora is discussed in Chapter 9.)

• Achieving ideal weight. Excess weight, especially that
in visceral fat, is a source of exceptional health
problems. Losing it is thereby accompanied by outsize
health benefits, since this loss allows inflammation and
hormonal distortions to recede. Reducing the physical
burden of excess weight is also liberating and healthy
for long-term joint health. (An extended discussion of
how to achieve ideal weight and break a weight barrier
can be found in Chapter 14.)

• Breaking free from prescription medications. By now,
you have read about all the drug-freeing effects of grain



elimination. I would argue that nothing does more to
free you from dependence on medications than grain
elimination, which then frees you from all the
performance-impairing effects of prescription drugs.
These include fatigue from antidepressants, mental fog
caused by beta-blockers (for hypertension and migraine
headaches), sleepiness and helplessness caused by
chronic pain medications, and abdominal pain caused by
anti-inflammatory drugs.

• Addressing other common nutritional deficiencies.
Iron (including ferritin levels in athletes), zinc,
magnesium, and vitamin B12 are all especially
important. Deficiency of any of these nutrients can
result in performance-impairing symptoms, such as
impaired stamina with low iron and ferritin, muscle
cramping during physical efforts due to magnesium
deficiency, or struggles with memory and thinking with
vitamin B12 deficiency. Correcting these deficiencies
that commonly result from grain consumption reverses
these phenomena. (Correction of grain-induced
nutritional deficiencies is discussed in Chapter 8.)

• Maintaining adequate sleep. The enhanced sleep
quality you experience with grain elimination does not
mean that you need less sleep. Getting too little sleep is
among the most common causes for impaired daytime
performance, even with the high-octane potential of the
grain-free. It really pays to not cut corners when it
comes to sleep.

Yes, being confidently grain-free is the first step. And
while so many wonderful changes in health occur with that
step alone, you can appreciate that there are other factors that
can impair or improve performance beyond grains. Attention
to each and every one of these is required to achieve the
highest level of performance your body and mind will allow.

GRAIN ELIMINATION EXCEEDS
EXPECTATIONS



People often say, “I feel 20 years younger” after they adopt an
ungrained life. When they post their “before” and “after”
photos on Wheat Belly social media pages, they often do look
20 years younger, sometimes in as little as several weeks, with
reductions in abdominal fat, facial swelling, redness, and
rashes, and improved facial contours. Though we can’t see it
in photos, they relate wonderful stories of regaining youthful
energy, a boost in mood, flexibility, mental alertness—all the
features that make life richer, easier, more satisfying, and more
successful.

Compound the health benefits of grain elimination with
correction of the health impairments common to modern life,
some caused by grains, others not, and the end result exceeds
the sum of the parts: Your life can be better than you expected
it to be.



EPILOGUE

WE’VE COVERED A lot of grassy ground on this journey.

If you were desperate and hungry, not having eaten in 10
days, you would readily and instinctively know that the
shellfish you stumbled upon along a shoreline, the small game
running across your path, or the wild berries hanging on a
bush are all food.

What if you were desperate and hungry and found yourself
standing in a field of wild grass? Would your mouth start to
water in anticipation of isolating the seeds, bit by bit,
separating them from the husk, drying, pulverizing, and then
heating them as porridge or cereal, or baking them into bread?
It is a substantial leap to make. In fact, most of us would have
no idea how to survive on grasses as food and would probably
starve to death in their midst.

This simple insight has been lost as humans have become
better and better at manipulating products from the seeds of
grasses and crafting them into something resembling food.

INCANTATIONS, SPELLS, AND NUTRITIONAL
SCIENCE

Looking back from our enlightened nutritional perch of the
21st century, it is truly astounding that providers of dietary
advice got the details so wrong: Limit fat, cut saturated fat, use
low-fat dairy, replace saturated fats with polyunsaturated fats,
eat fewer eggs, trim the fat off steak, don’t reduce
carbohydrates (it’s unnecessary and dangerous), get more
fiber, eat sugar in moderation, and, of course, the worst advice
of all—eat lots of grains, preferably whole grains, as often as
possible. It’s a message that, if followed faithfully, requires



increased exercise, vitamin fortification, prescription
medication, and plus-size jeans to accommodate.

Such sweeping, systematic errors are not made in physics,
nor biochemistry, nor astronomy—at least not since it became
clear that the Earth revolved around the sun. When Copernicus
published his theory challenging the prevailing view that the
sun circled the Earth, his views sparked outrage, prompting
accusations that his ideas violated scripture; everyone “knew,”
and had known since the time of Aristotle, that the Earth was
the center of the universe. We now understand, of course, that
Copernicus was right, and we’ve sent humans into space based
on theories he advanced, no pesky sun to get in our way.

While other disciplines have yielded to the light of
scientific investigation and practical application, nutritional
science has somehow clung to archaic, outdated, magical
notions, even in our enlightened Information Age. Accusations
abound that the grain-free message is sacrilegious and contrary
to everything dietitians “know” to be true, and predictions that
it will fizzle out as a passing fad are common. But such
defenses of the tired status quo are crumbling through insights
offered by real science, as we have discussed at length in this
book, and it’s getting harder to ignore the countless successes
experienced by those applying the grain-free message. It
becomes increasingly difficult to dodge the knowledge that
grains caused considerable health problems in the humans who
first learned how to incorporate them into their diets. It
becomes silly to deny that changes have been introduced into
modern grains that have uncertain, sometimes fatal,
implications for the humans who consume them. It gets
awfully tough to dismiss cures of ulcerative colitis, rheumatoid
arthritis, diabetes, and obesity as passing “fads.”

Let dietitians and other defenders of the “healthy whole
grain” incantation stir their cauldrons and worship their false
idols, casting spells to regain health and blaming the suffering
of the public on their impiety, while us grain-free folk enjoy
the freedom and health of grainless enlightenment.

A DECLARATION OF GRAIN INDEPENDENCE



Can you begin to grasp the enormity of the implications of this
new—no, old—lifestyle? If dozens, even hundreds, of human
disease conditions recede or disappear with the elimination of
grains, what does this say about the current model of dietary
health, which encourages us to consume what amounts to little
more than a tasty poison? We’ve discussed how weight gain,
hormonal disruptions, diabetes, “high cholesterol,” disrupted
digestive health, unrelenting constipation, joint pain,
autoimmune conditions, changes in bowel flora, and
neurological health can all be blamed on a lifestyle of “healthy
whole grains.” In two generations we have, by relying on
grains as a primary calorie source, watched such health
conditions explode, made worse by the genetic manipulations
of agribusiness. And with grain consumption accounting for
more than 50 percent of all human calories, we are getting
sicker and sicker, fatter and fatter, and we are being told that it
is our own fault.

Seeing past the ignorance, indifference, and scientific
charades of the conventional message is astoundingly
powerful. There is truly no other dietary insight that packs
such power, no single medication that can address the range of
diseases addressed by grain elimination, nothing that can
restore human life to its original state in the same way that a
life without grains can.

The basic arguments made in this book about regaining
health minus the darlings of nutritional advice, agribusiness,
Big Food, and Big Pharma are, stated simply:

• You should eat no seeds of grasses, also known as
“grains,” or else you unavoidably compromise health in
many ways.

• Years of consuming grain products inappropriate for
human consumption disrupt physiology, metabolism,
and health so profoundly that you will need to navigate
a way back to health. It may involve addressing issues
such as bowel flora and correcting nutritional
deficiencies. It may require insight into endocrine
disruptions. But a full path back can be charted for the
majority of people and from the majority of conditions.



• While not directly attributable to grains, there are other
health issues unique to modern life that need to be
addressed to facilitate recovery of total health. Because
elimination of grains yields such powerful health
effects, many people discover renewed conviction to
correct as many health deficiencies as possible. In this
book, I’ve discussed several worthy of addressing that
yield outsize benefits.

It’s really very simple. It’s so simple that it should be
instinctive, achieved with just a week or so of starvation while
struggling for survival against the elements. But few people
wish to fight for survival by rubbing sticks together to build a
fire while bound in dried skins, or by hand-carving a spear that
they’ll use to impale a wild creature, causing them to salivate
in anticipation of consuming its organs and meat. Most of us
are so thoroughly removed from such survival experiences that
we have come to view O-shaped breakfast cereals created by
pulverizing and gluing back together the product of the seeds
of grasses as not only something to swallow for momentary
sustenance, but also as something healthy.

We were wrong. We were, for 300 generations, terribly,
tragically wrong. But we’ve been most wrong for the last 50
years, ever since grains were placed on the altar of dietary
conviction. Just because something is tasty does not make it
nutritious. Just because something is available does not mean
it should serve to sustain the human population. Just because
we’ve erred for several thousand years does not make it right.

So it’s time we practiced a bit of magic ourselves and
exorcised the chants, spells, and conjurations of conventional
nutritional “science” from our lives.

GETTING AHEAD IN A GRAIN-FREE WORLD
No question: There are significant challenges ahead as more
and more people embrace a life without grains.

After all, it has been the consumption of seeds of grasses,
the seeds from a ubiquitous assortment of plants covering the
earth, that has allowed the world’s population to grow to its
present size. This grand experiment began with a few million



people in the early Neolithic period 10,000 years ago and has
since ballooned to today’s seven billion people populating
every continent—a population that’s anticipated to reach 15
billion by 2050. The world’s billions are now cheaply and
expeditiously fed, but they consume other resources. Because
it is not politically correct to talk about world overpopulation,
we instead talk about it in its various forms of environmental
impact: global climate change, overfishing and acidification of
the oceans, shrinkage of the coral reefs, thinning of the ozone
layer, increasing salinity and erosion of topsoil—the big issues
of our day that have the potential to change the planet that
spawned us. All of these environmental issues are the
consequences of so many humans exploiting life on this
planet, and that population expansion was made possible by
the seeds of grasses.

When there is starvation in Ethiopia or Bangladesh, we
don’t send in pork chops and pineapples; we send in the
grains. When large business transactions are made in
foodstuffs, they don’t involve eggs, kale, or avocados; they
involve millions of tons of grains. When livestock producers
want to fatten up their animals faster and more cheaply, they
replace forage with grains. The seeds of grasses now play an
unprecedented role in sustaining and growing the human
population.

Taking them away wholesale is, obviously, impossible, and
certainly inadvisable. We cannot deny the world 50 percent of
its calories. Worldwide starvation would result—yes, grains
can be used to feed the desperate and hungry. Forgoing grains
is something best undertaken individually, with full
understanding of the reasons it is advisable to do so. I am not
advocating legislative or economic action to dictate diet to the
world, or even in the United States. This is a decision best
reached through reason and scientific insight, not through
more legislative action or a mandate. Removing grains is
something achievable by individual choice and is most
feasible in the developed world, where we have access to
many other food choices. How this plays out on a worldwide
stage is not something I, or anyone else, can predict.



But it will spark change—upheavals, in fact—concerning
which foods we choose to consume, what crops farmers
choose to grow, the economic consequences of these changes,
how much health care we will or will not require, and the
length of our lives. These are trends that will unfold over the
next several decades and centuries, not by next January. But
these revelations, reached through the emerging cross talk
between scientific disciplines, will win out. They will win out
because it is not just about losing a few pounds to fit into your
skinny jeans, nor is it only about being freed from occasional
heartburn or high blood sugars. These insights will win out
because they ring instinctively true and because no other
practice in health holds the potential for restoring the human
condition so completely as elimination of grains.

This insight gives you an advantage. If you have greater
energy, less sleeplessness, less joint pain and stiffness, less
emotional and bowel turmoil, and fewer or no long-term
health impairments, and you do not have to lug around 30, 50,
100, or 150 extra pounds, you can outrun, outperform,
outsmart, and outdo humans trapped in this grain-consuming
blunder.

Will we create a world of grain-eaters versus grain-deniers,
a world in which we make judgments about people we meet
based on whether or not they include grains in their daily diet?
If I were given a choice between a grain-consuming or a grain-
free business associate, all other things being equal I would
choose the grain-free individual: He or she is more likely to
perform consistently, is less likely to have life and work
interrupted by health problems, and is likely to be more
emotionally level, less likely to give in to impulse, and more
rational. Hands down, I would opt to work with the grain-free.

IT’S NATURAL TO BE HEALTHY
I hope that by now you have begun, and perhaps even
completed, your early grain-free experience. It may not have
been easy. Perhaps it was tumultuous. Beyond the throes of
withdrawal, maybe you had to endure the odd looks and
sarcastic comments of family, friends, or coworkers. But once
a grain-free life is achieved, the rest is wonderfully



empowering and uplifting, an experience that gets better and
better as you get further and further from something that
should have been nothing more than fodder for your sheep.

Your experience will be different than that of the grain-
consuming world. It will be breathtakingly better. Nature
provided us with the basic necessities to enjoy excellent
health; we’re able to run, jump, climb, hunt, fish, compete,
gather, love, and reproduce. Nature did not give us the
instinctive tools to grow fat, become diabetic, erode joints,
inflame organs, and suffer digestive turmoil—we
accomplished all that ourselves. Had we adhered to the dietary
script written for us over millions of years of adaptation to the
varied environments on earth, none of the health struggles we
experience today would have materialized. We might have
died due to gangrene suffered from a wound received while
tackling vicious prey, but we would not have succumbed to the
subtle, chronic, and long-term disabling effects of the seeds of
grasses. Humans as a species brought this mess—initially
inadvertent, but now purposefully magnified by blundering
misinterpretations of nutritional “science”—upon ourselves.

Lest we end on a dark note, let me remind you that buried
in all of this is a powerful message of optimism. You are in
control of your diet and health. You do not have to submit to
influences that choose to put profit, convenience, and
expedience before individual welfare.

You probably shower with soap, drink filtered water, live
and work in a climate-controlled environment, and change
your underwear every day. But beneath the veneer of modern
habits, you are little different than an unwashed, hungry,
desperate human, anxious about your next meal, concerned
over the safety of your offspring, comforted by the nearness of
the few dozen other members of your species you hold close
and with whom you carve out survival in an inhospitable
world. Once you understand what is true in diet and health,
you are personally empowered to regain health in countless
ways and are free to achieve at your highest levels.

You are grainless. And you are empowered.



APPENDIX A

Recipes for Total Health

THIS IS NOT a recipe section in the conventional sense. You
will not find recipes for breakfast, lunch, or dinner here, nor
for desserts. This is a small collection of recipes and methods
to create “functional foods,” which are foods meant to help
you achieve specific goals.

The recipes here help provide better bowel health by
providing sources of healthy bacterial species, such as
Lactobacillus, in homemade yogurts, kefirs, and fermented
vegetables. Other recipes show you how to make prebiotic
fiber–rich foods to cultivate proliferation of healthy bowel
flora. There is a basic recipe for making soup or stock, and
there are recipes for making magnesium water to restore
magnesium and electrolyte water to use whenever an
electrolyte replacement solution is desired in place of sugary
sports drinks. So don’t expect to plan any meals from this
recipe section. Just plan to learn a few new lessons about how
to better manage health in tasty ways.

BREW YOUR OWN PROBIOTICS:
FERMENTATION

Before there was refrigeration, there was fermentation—a way
for humans to store food for more than a few days after
picking or harvesting. This was how, for instance, our great
grandparents managed to pick radishes, cucumbers, or
asparagus in summer and then consume them throughout fall
and winter. They allowed foods to ferment, which is the
process of degradation by bacteria and fungi. If you eat kosher



pickles, prosciutto, salami, and yogurt, you are already
consuming fermented foods, whether you know it or not.

While fermented foods cannot replace a high-potency
probiotic (especially if the probiotic contains a large variety of
bacterial strains) during the first few weeks of grain
elimination, they can be very helpful for maintaining healthy
flora and bowel health over the long term.

There are some foods that you can easily make in your
own home, thereby avoiding all the nasty and unnecessary
ingredients used by food manufacturers and saving lots of
money. Let’s begin with yogurts and kefirs, both made from
dairy products or coconut milk.

Yogurt and Kefir
If dairy is part of your diet, making your own yogurt and kefir
allows you to use full-fat milk to start. Manufacturers have
given in to the silly advice to reduce fat, which is desired by
most ill-informed consumers, and as a result, it has become
more and more difficult to find full-fat versions of dairy
products on store shelves. Get around this by making your
own.

People with some form of dairy intolerance have the
option of starting with coconut milk products, or with almond
or other nut milks. If you haven’t tasted yogurt or kefir made
with coconut milk, you are in for a great surprise. It has a
unique, effervescent flavor that is perfectly compatible with
the fruits, nuts, and seeds you add. Goat and sheep’s milk are
other alternatives for those with dairy intolerances. Some
people who are intolerant to cow’s milk find that they can
tolerate yogurt and kefir due to the reduced lactose content in
these foods and the changes to the structure of milk protein
that occur during bacterial fermentation.

When you make your own yogurt or kefir, you control the
ingredients used to add flavor and sweetness. You are unlikely
to add, for instance, high-fructose corn syrup, sugar syrup,
agave, food colorings, colored sprinkles, or animal crackers.
You are more likely to add fresh or frozen organic blueberries,
raspberries, blackberries, goji berries, walnuts, pecans,



pistachios, chia seeds, pumpkin seeds, or sunflower seeds. You
can ferment for longer to reduce the sugar content and increase
microbial counts. And if you use full-fat dairy or coconut
yogurt or kefir, you will be more satisfied and obtain all the
health benefits of the fat.

In the past, making kefir or yogurt was a bit trickier, as it
was necessary to prolong incubation at a temperature of
around 110°F: too high for ambient room temperature, too low
for an oven. Many people therefore purchased a yogurt maker
or similar device to create kefirs and yogurts.

Things have gotten a bit simpler now that there are starter
cultures for both kefir and yogurt that are able to conduct the
process of lactic acid fermentation at room temperature. (See
Appendix D.) One limitation: While manufacturers claim that
cultures grow at room temperature, I have found that they
work best if the temperature is kept around 85° to 90ºF for the
48 hours or longer required to create the fermented end
product. In a warm climate, this is no problem. In a cold
climate (such as where I live, in Wisconsin), where room
temperature might be more like 68ºF, I’ve had success with
storing the (oven-safe) vessel containing the fermenting kefir
or yogurt in the oven and turning it up to, say, 300ºF for 2 to 3
minutes every few hours while keeping the oven door closed.
This is long enough to warm the oven and keep the
temperature greater than ambient room temperature, but not
long enough to heat the container, which will kill the starter
culture and force me to start over. Of course, a yogurt maker,
if you have one, works just fine.

Once started, you can continue to propagate your yogurt or
kefir culture just by adding a tablespoon of your finished
product to the next batch you make. This transfers the
fermenting organisms to the new, uncultured batch and begins
the process again, further saving on your costs.

Because lactic acid fermentation requires sugar, and
coconut milk has next to none, it is necessary to add a bit of
sugar to aid the process. But don’t worry: As long as
fermentation is allowed to proceed to completion, the sugar is



converted to lactic acid, negating any effect it would have had
on blood sugar levels.

HOMEMADE YOGURT AND KEFIR
1 can (14 ounces) coconut milk or 16 ounces full-fat milk
1 tablespoon sugar (if using coconut milk)
1 packet kefir or yogurt starter culture

If using cow, goat, or sheep’s milk: Place the milk in a medium pan over low
heat and warm it, stirring occasionally, until it is between 110° and 112°F.
(Monitor the temperature with a candy thermometer.) Allow the milk to cool
to room temperature before adding the culture.
In a medium to large bowl, combine the coconut or cooled cow, goat, or
sheep’s milk, sugar (if using coconut milk), and starter culture. Stir until
they’re combined, and then set aside, uncovered, at the temperature
specified in the directions that came with your starter (with the caveats
about “room temperature” discussed above). Allow the mixture to ferment
for at least 24 hours. (Coconut milk may require 48 to 72 hours.) Ferment it
for an additional 24 hours if you want to minimize the lactose or sugar
content and enhance bacterial counts. Your kefir or yogurt is done when it is
the approximate thickness of cream. (It will thicken further upon
refrigeration.) Store in an airtight container in the refrigerator and consume
within a week.

Fermented Vegetables
Fermenting vegetables is another wonderful way to create
foods that are rich in healthy bacteria. Interestingly, some of
the bacteria that emerge with fermentation are the same as
those identified as among the healthiest strains for human
bowel flora, such as Lactobacillus plantarum, Lactobacillus
brevis, and Bifidobacteria species.

Fermentation refers to the proliferation of bacteria that
serves to preserve food by producing lactate (responsible for
the characteristic “bite” of fermented foods) while inhibiting
growth of bacteria that are unsafe for consumption. This
occurs in an anaerobic environment—an environment without
oxygen. The key to successful fermentation is therefore
keeping oxygen away from your fermenting vegetables.
Fermentation should not be confused with pickling (soaking in
vinegar and brine), which does not involve lactate production.
Most commercial pickles and sauerkrauts are pickled, not
fermented.



Consuming fermented vegetables at least a few times per
week is a wonderful way to continue to inoculate your bowels
with healthy bacterial strains, the same way humans have for
thousands of years. Some basic ingredients are required.

• Vegetables. Onions, peppers, asparagus, cucumbers,
radishes, garlic, carrots, cabbage, and green beans,
preferably chopped into bite-size or slightly larger
pieces, all work well. Vegetables should be raw, not
cooked. Also, you can combine vegetables for unique
flavors; carrots and onions work especially well
together.

• Large jars or other containers, clean. (A sealable lid is not
required, nor is sterilization necessary.)

• Sea salt or other salt.

• Herbs and spices. These will vary depending on the
recipe and your personal taste. Favorites include
peppercorns, dill, garlic cloves, coriander seeds, mustard
seeds, and caraway seeds. Many people also use grape
or other berry leaves.

• A clean plate, rock, or other heavy object that easily fits
into the jar or container and is used to weigh down the
fermenting vegetables.

• Water. Note that the water you use can’t contain chlorine
or chloramine, which inhibit the fermentation process. If
your water is chlorinated, boiling it for 20 minutes will
remove most of the chlorine; allow it to cool to room
temperature before using. If your water contains
chloramine (which is very common), you simply cannot
use it, as it takes too long to boil off (more than 24
hours). (To determine which is used in your local water,
contact your local water supplier or refer to the
Environmental Protection Agency database found at
http://cfpub.epa.gov/safewater/ccr/index.cfm.) If
chloramine is present in your water, use spring or
distilled water or water filtered via reverse osmosis or
carbon filters. (For other filtration systems, refer to your

http://cfpub.epa.gov/safewater/ccr/index.cfm


product’s specifications to determine whether chlorine
and chloramine are removed by it.)

Fermentation is, like baking or making pottery, a world in
and of itself. These instructions only serve as the most basic
starting guide. For anyone interested in pursuing their
fermentation efforts further, resources are listed in Appendix
D.

BASIC FERMENTED VEGGIES
Vegetables, cut into bite-size pieces
Water (spring, distilled, filtered, or tap prepared per the instructions

above)
Sea or other salt
Herbs and spices (if using)

Place the vegetables in a clean jar or container and cover with water,
leaving at least 1 to 2 inches at the top after pressing the vegetables down.
Add salt, stir, and taste the mixture. Continue to add salt until the water is
lightly to moderately salty to taste. (I believe the flavor is enhanced with a
moderately salty brine.) Add your choice of herbs or spices. Stir to combine
and to release any trapped air bubbles.
Cover with a plate or another clean object that fits within the jar and pushes
the veggies below the water surface, then loosely cover with cloth, plastic
wrap, or paper to keep flies and other pests out. The system should not be
airtight, as the process of fermentation produces gases that will need to be
released.
Set the container aside for at least 2 days before consuming. The time
required varies with the vegetables and temperature, but it can go on for
weeks to months. If longer time periods are going to be used, store it in a
cool place. Optionally, after fermentation has occurred, add ½ cup of
vinegar per quart of fermented mixture to enhance the flavor.
Should any white or other colored growth (mold) appear on top, skim it off. It
does not harm the process.

SOUP AND STOCK
Grandma understood that saving bones, odd meat leftovers,
fat, skin, and even stale vegetables to transform into delicious
soup or stock was just part of eating well. The health benefits
of this old practice of putting saved bones to use have only
recently come to be appreciated, with particular benefits for
bone and joint health.

This is just the bare-bones version of a recipe that can be
varied in countless ways with different vegetables, some beans



or lentils, added stewed tomatoes, etc. In this version, I include
vinegar at the start to help leach the nutrients out of the bones.
Don’t worry: The acetic acid will boil off by the time your
soup or stock is finished, and there should be no vinegary
flavor remaining.

The recipe below is for soup. For stock, simply strain your
mixture through cheesecloth and save the translucent liquid in
the refrigerator, or freeze for long-term storage.

A large stockpot will be necessary, as well as several hours
to mind the simmering mixture. While yield varies depending
on how much bones, meat, and water you use, you will
certainly have enough soup for several meals.

HEALTHY HOMEMADE SOUP
4 to 5 pounds bones (chicken, beef, pork, lamb, turkey, etc.)
2 medium onions, coarsely diced
8 carrots, sliced
4 to 6 ribs celery, sliced
1 sprig fresh thyme
1 bay leaf
½ teaspoon whole peppercorns
4 ounces tomato paste (optional)
Salt
¼ cup white or apple cider vinegar

If using raw bones: In a large roasting pan, roast the bones at 375ºF for 30
to 60 minutes. (For soup, I like to add some meat to roast with the bones,
preferably a fatty cut.) Let the bones cool and cube any meat. Transfer to a
stockpot.
Add the onions, carrots, celery, thyme, bay leaf, peppercorns, tomato paste
(if using), and salt to taste. Cover with water and add the vinegar.
Place the stockpot over high heat and bring the mixture to a boil, then
reduce the heat and allow it to simmer, stirring occasionally, for at least 6
hours and as long as 48 hours or more. (Some prefer the richer flavors
generated by prolonged simmering. To keep veggies crisper, they can be
added during the last 30 minutes of cooking time.)
Remove from the heat, allow the soup to cool slightly, and remove the
bones. If you’re storing it for later, allow the soup to cool, remove the bones,
and do not skim off the gelatin or fat—it’s good for you!

FAT BLASTERS



Fat Blasters are bite-size wallops of healthy fat that fill you up
and keep you satisfied. You can eat them as a snack or even
use them as a meal replacement. They can be especially useful
when you are trying to lose weight. If you are trying to achieve
ketosis, then these Fat Blasters can help you get there and stay
there.

Note that because coconut oil’s melting point is 76ºF, these
goodies are best stored in the refrigerator if you live in a warm
climate or it’s a warm time of year, or else you will have a
gooey mess. But they can be safely left at room temperature if
it’s not higher than about 72ºF.

These recipes yield approximately 18 squares if they’re cut
into 1½-inch pieces. I used a 9 x 5-inch baking pan, but any
container that yields a similar surface area (45 square inches)
can be used and will yield squares approximately ½-inch thick.
Alternatively, you could pour the liquid mixture into
approximately 12 paper or silicone cupcake liners, placed in
muffin tins. The recipe can, of course, be multiplied to
accommodate a larger pan or to increase thickness.

Because these Fat Blasters are nearly pure oil, sweeteners
don’t tend to dissolve easily, as they are not oil-soluble.
Erythritol and stevia glycerite work well in this recipe, as they
dissolve more readily. Other sweeteners also work, but you
may be left with a gritty texture from undissolved sweetener
crystals.

LEMON COCONUT FAT BLASTER
1 cup coconut oil, melted
¼ cup unsweetened shredded coconut
1 tablespoon lemon extract
Sweetener equivalent to ½ cup sugar (such as pure liquid or pure

powdered stevia, stevia glycerite, erythritol, monk fruit, or xylitol)
Grease a 9 x 5-inch baking dish or similar-size container, or line a muffin
pan with cupcake liners.
In a medium bowl, combine the coconut oil, coconut, lemon extract, and
sweetener. Mix thoroughly.
Pour the mixture into the prepared pan and refrigerate for at least 1 hour.
You can speed up the solidification process by placing it in the freezer for 30
minutes.



When it’s solid, use a knife to cut it into 1½-inch squares. Store them
covered in the refrigerator or anywhere below 72°F.

TOASTED COCONUT AND CHOCOLATE FAT
BLASTER

1 cup coconut oil, melted
1 ounce 100% chocolate (unsweetened or Baker’s), melted
½ teaspoon coconut extract
Sweetener equivalent to ½ cup sugar (such as pure liquid or pure

powdered stevia, stevia glycerite, erythritol, monk fruit, or xylitol)
¼ cup unsweetened shredded coconut

Preheat the oven to 325ºF.
Grease a 9 x 5-inch baking dish or similar-size container, or line a muffin
pan with cupcake liners.
In a medium bowl, combine the coconut oil, chocolate, coconut extract, and
sweetener. Mix thoroughly.
On a shallow baking sheet, spread the shredded coconut thinly. Bake for 4
to 5 minutes or until lightly browned. (Watch carefully: Coconut burns
easily.) Transfer the coconut to the coconut oil mixture, and mix to
thoroughly combine.
Pour the mixture into the prepared pan and refrigerate for at least 1 hour.
You can speed up the solidification process by placing it in the freezer for 30
minutes.
When it’s solid, use a knife to cut it into 1½-inch squares. Store them
covered in the refrigerator or anywhere below 72°F.

RECIPES FOR BOWEL HEALTH, INCLUDING
PREBIOTIC FIBERS

Here are some tasty ways to cultivate healthy bowel flora,
increasing species that improve bowel habits, reduce colon
cancer risk, and even achieve metabolic benefits such as
reductions in blood sugar, triglycerides, and cholesterol values.
Remember: Taking a probiotic or consuming fermented foods
is not enough; they simply provide the microorganisms to
populate your bowels. These prebiotic fibers nourish healthy
bacteria, allowing them to dominate and outmuscle the
undesirable species.

WHEAT WHACKER SMOOTHIE
This is no ordinary smoothie. The Wheat Whacker Smoothie contains
ingredients that can help get you through the unpleasant withdrawal
process that occurs when you remove opiates derived from wheat, rye,



barley, and perhaps corn from your diet. It also starts you on the process of
restoring prebiotic fibers.
A blender or food processor with a strong motor is recommended—it has to
be strong enough to handle the tough green, unripe banana. Note that the
banana must be green and unripe, providing fibers that are indigestible to
humans but digestible by bowel flora. One green, unripe banana yields up
to 27 grams (g) of indigestible fiber. (We aim for an intake of 10 to 20 g per
day.)
For magnesium, I used a mixture of magnesium chloride and acetate with
133 milligrams (mg) of elemental magnesium per teaspoon. You can use
another liquid or powder source of magnesium, but try to avoid magnesium
oxide, as absorption is poor and diarrhea is a common side effect. The
vitamin D dose can be adjusted to suit individual needs; I chose 5,000
international units (IU) because it’s a common dosage for adult men and
women, but feel free to adjust it. Although potassium is not added, the
coconut milk and banana provide generous quantities (461 mg of potassium
if carton coconut milk is used; 1,053 mg if canned coconut milk is used).
I include 5-hydroxytryptophan (5-HTP) to help deal with the cravings that
some people experience during wheat withdrawal. I simply purchased 5-
HTP capsules and emptied a single capsule (50 mg) into the mix. Because
it raises brain serotonin, many people choose to take this supplement daily
for its mood-elevating effects. (Anyone taking a prescription antidepressant
or carbidopa for Parkinson’s disease, however, should not use 5-HTP
except under medical supervision, to avoid excessive serotonin levels.)
Iodine addresses the reemerging problem of iodine deficiency as a cause
for mild hypothyroidism that can stall weight loss. (If you have Hashimoto’s
thyroiditis, consult with your health-care provider before you supplement
iodine.) Aloe vera is wonderfully soothing to the gastrointestinal system as
the turmoil of prior wheat consumption subsides.
All the components of this smoothie can be modified—increased,
decreased, or omitted—to suit your individual needs. If you are already
taking vitamin D, for instance, there is no need to add it. Change the flavor
by replacing the ground nutmeg and cinnamon with, say, a handful of
blueberries, raspberries, or several strawberries. Also, if you’d like it
sweeter, add your choice of benign sweetener (such as stevia, erythritol, or
monk fruit) to taste.
Makes approximately 16 ounces (2 cups)

1½ cups unsweetened coconut, almond, or hemp milk (carton)
2 tablespoons coconut oil, melted
1 green, unripe banana, coarsely sliced
2 ounces aloe vera juice (whole leaf, filtered)
150 mg liquid magnesium (elemental magnesium)
5,000 IU vitamin D3 liquid drops

250 to 500 micrograms iodine (potassium iodide) drops
50 mg 5-HTP
½ teaspoon ground nutmeg
1 teaspoon ground cinnamon



In a blender or food processor, combine all ingredients. Blend or process
until the banana is reduced to a puree. Drink immediately.

COOKIE DOUGH BOWEL BLASTERS
Here’s a way to get some additional prebiotic fibers from
fructooligosaccharides (inulin) in a tasty cookie dough–like form. Though
the yield will vary depending on the preparation you purchase, each serving
will yield 2 to 3 g of prebiotic fibers. If you use Swerve as a sweetener, this
will add an even greater quantity of prebiotic fibers.
To make chocolate-flavored cookie dough, add 1½ tablespoons of
unsweetened cocoa powder.
Makes approximately 8 bars or 6 in cupcake liners

1 cup coconut oil
3 tablespoons almond butter
½ cup coconut flour
¼ cup cacao nibs
2 tablespoons inulin
Sweetener equivalent to ½ cup sugar (such as pure liquid or pure

powdered stevia, stevia glycerite, erythritol, monk fruit, or xylitol)
1 teaspoon ground cinnamon
1 teaspoon vanilla extract

Grease a 9 x 5-inch baking dish or similar-size container, or line a muffin
pan with 6 cupcake liners.
In a medium saucepan over low heat, melt the coconut oil. Stir in the
almond butter, coconut flour, cacao nibs, inulin, sweetener, cinnamon, and
vanilla. Continue to stir over low heat until thoroughly combined.
Pour the mixture into the prepared pan or cupcake liners. Cool in the
refrigerator or freezer. Cut bars to the desired size and store in refrigerator.

SPICED RAW POTATO SMOOTHIE
Adding a raw potato to a smoothie is a way to add around 20 g of prebiotic
fibers to your daily intake. Because it is raw, the quantity of digestible
carbohydrates is negligible. In the beginning, 20 g of prebiotic fibers may be
too much, so either set some of your smoothie aside for another time
(covered and in the refrigerator, but for no more than 48 hours), or share
with someone. You can also add a raw potato to other smoothie recipes and
they will thicken up considerably. Be sure to pick a potato that has no green
skin, and peel the potato before using; this avoids the low quantity of toxic
solanine contained in the green-colored skin.
Because the potato is tough, you will need a high-powered blender or food
processor for this. (I use a Vitamix, and it easily handles the job.)
Depending on your sensitivity to sweetness, you may or may not need
additional sweetener, such as stevia or erythritol.
Makes approximately 2 cups

1 medium raw potato, peeled and cubed



1 cup coconut milk (carton)
½ teaspoon ground cinnamon
½ teaspoon ground nutmeg
Sweetener equivalent to 1 tablespoon sugar (such as pure liquid or pure

powdered stevia, stevia glycerite, erythritol, monk fruit, or xylitol)
In a blender or food processor, combine the potato, coconut milk, cinnamon,
nutmeg, sweetener (if using), and ¼ cup water. Blend or process on high
until liquefied. Add additional water, if necessary, to obtain desired
thickness.

GREEN BANANA BLUEBERRY SMOOTHIE
This basic recipe can, of course, be changed in endless ways. Simply
change the modest quantity of berries or add new ingredients, such as chia
seeds or avocado.
Makes approximately 2 cups

1 green banana, coarsely sliced
½ cup blueberries (fresh or frozen)
1 cup coconut milk (carton)
2 tablespoons almond butter
Sweetener equivalent to 1 tablespoon sugar (optional, such as pure liquid

or pure powdered stevia, stevia glycerite, erythritol, monk fruit, or
xylitol)

In a blender or food processor, combine the banana, blueberries, coconut
milk, almond butter, sweetener (if using), and ½ cup water. Blend or process
until thoroughly combined. Add additional water, if necessary, to obtain
desired consistency. Serve immediately.

SPINACH AND RAW SWEET POTATO SALAD
WITH AVOCADO-LIME DRESSING

Here’s another way to increase your daily prebiotic intake: in a salad that’s
filled with healthy ingredients and topped with a rich, creamy dressing.
Here, the sweet potato is cubed, but julienned can also work. Because the
dressing contains avocado, it is best used immediately, or at least within 24
hours. The lime juice helps keep it from browning, but not for long.
Makes 4 servings as main dish or 6 as side; makes approximately 2
cups dressing

Salad
8 ounces spinach, raw and chopped or baby leaf
1 medium raw sweet potato, peeled and chopped into ½-inch cubes
1 red onion, halved and thinly sliced
4 ounces white button mushrooms, sliced
4 hard-cooked eggs, sliced



5 strips bacon, cooked, drained, and broken or chopped into pieces
In a large bowl, combine the spinach, sweet potato, onion, mushrooms,
eggs, and bacon. Toss and top with the dressing (below).

Avocado-Lime Dressing
2 medium avocados, pitted, skin removed
½ cup extra-virgin olive oil
¼ cup rice vinegar
3 tablespoons coarsely chopped fresh cilantro
1 clove garlic or 1 teaspoon dried garlic powder
Juice of one small lime
½ teaspoon sea salt

In a blender or food processor, combine the avocados, oil, vinegar, cilantro,
garlic, lime juice, salt, and ¾ cup water. Blend or process until uniformly
mixed. Use immediately or store in an airtight container in the refrigerator.

CHOPPED OLIVE, SUN-DRIED TOMATO, AND
GARLIC HUMMUS

Garbanzo beans are another source of prebiotic fibers. Here, we liven them
up as hummus combined with the flavors of garlic, ground red pepper, sun-
dried tomatoes, pine nuts, and chives.
It is easy to exceed your carbohydrate tolerance by overconsuming
garbanzo beans. But when eaten as a condiment (hummus) that’s used as
a dip for sliced peppers, jicama, celery, or flaxseed crackers, most people
stay below the threshold for blood sugar trouble.
Makes approximately 2 cups

1 can (15.5 ounces) garbanzo beans, drained
2 cloves garlic
¼ cup extra-virgin olive oil
2 tablespoons freshly squeezed lemon juice
2 tablespoons toasted sesame seed oil
½ teaspoon ground red pepper
½ teaspoon sea salt

Optional Toppings
1 tablespoon finely grated Romano or Parmesan cheese
2 tablespoons finely chopped sun-dried tomatoes
¼ cup kalamata olives
1 tablespoon pine nuts
1 tablespoon finely chopped chives
½ teaspoon paprika



Put the beans and garlic in a food chopper or food processor, and pulse
until pureed. Scoop the mixture into a small bowl, then add the olive oil,
lemon juice, sesame seed oil, ground red pepper, and salt. Mix thoroughly.
Sprinkle with one or more of the toppings, if desired. Store in an airtight
container in the refrigerator.

MAGNESIUM WATER
This simple recipe yields magnesium bicarbonate, a highly absorbable form
of magnesium used to restore tissue magnesium, and the one with the least
potential for diarrhea. To make it, you are going to react magnesium
hydroxide (milk of magnesia) with carbonic acid (carbonation), yielding
water and magnesium bicarbonate. The mixture will no longer be
carbonated or have only a minor residual degree of carbonation. A 4-ounce
serving provides 90 mg of elemental magnesium; 4 ounces twice per day
thereby adds an additional 180 mg of elemental magnesium to your diet.
Note that the milk of magnesia must be unflavored, as flavorings block the
reaction that yields magnesium bicarbonate (and you will be left with an
unusable, unreacted mess). Be sure to label your bottle to prevent someone
from unexpectedly guzzling it, which can result in diarrhea. Magnesium
water does not need to be refrigerated if consumed within 2 weeks.

1 bottle (2 liters) seltzer (not club soda)
3 tablespoons unflavored milk of magnesia

Uncap the seltzer and pour off a few tablespoons. Shake the milk of
magnesia, then measure out and slowly pour 3 tablespoons into the seltzer.
Cap securely, then shake until all of the sediment has dissolved. Allow the
mixture to sit for 15 minutes and it will clarify. Drink 4 ounces twice per day.

ELECTROLYTE WATER
Rather than spending a couple of dollars on a sports drink that is little more
than water with a few pennies’ worth of electrolytes and plenty of sugar
added, you can make your own for next to nothing. This can be used for a
variety of purposes: to replenish electrolytes during heavy exercise, during
a diarrheal illness, or just to drink throughout the day to obtain healthy
doses of necessary electrolytes. For added flavor, squeeze a lemon or lime
into the water or add a few drops of liquid stevia, pure powdered stevia, or
erythritol.
The entire recipe (5 cups) contains approximately 90 mg of (elemental)
magnesium, 600 mg of sodium, and 285 mg of potassium. You can multiply
the ingredients to make a larger batch.
Makes 5 cups

1 quart water
4 ounces coconut water (unsweetened)
4 ounces Magnesium Water
½ teaspoon baking soda (sodium bicarbonate)

In a large, clean container, combine the water, coconut water, Magnesium
Water, and baking soda. Shake until dissolved. Drink as desired.



APPENDIX B

GRAIN PAIN: WATCH OUT FOR
HIDDEN SOURCES OF GRAINS

THE MOST CONFIDENT way to minimize your exposure
to the seeds of grasses is to focus on single-ingredient, natural
foods. This includes vegetables such as spinach, kale,
radicchio, and eggplant. It also includes fruits, poultry, beef,
pork, fish, nuts, seeds, and dairy (such as cheese and
unflavored yogurt). Single-ingredient natural foods have
nothing to do with grains unless, of course, somebody added
them.

When you venture outside of single-ingredient natural
foods, such as when you eat in social situations, go to
restaurants, or purchase prepared meals, there is always going
to be the potential for inadvertent grain exposure, especially to
wheat, barley, and cornstarch. Also be aware of the potential
for cross-contamination from utensils, airborne particles, or
liquids that were exposed to grains. This is most problematic
for people with extreme gluten sensitivities or allergy to a
grain component. If a food is labeled “gluten-free,” then it
should have been prepared in a facility where cross-
contamination should not have occurred. Cross-contamination
is especially tricky in restaurants; very few establishments
have the ability to avoid it, though an increasing number are
taking on the challenge as the market for these foods grows.

You will see from the lists on the following pages that
grains come in an incredible variety of forms, and they’re
often hidden away in some additive, thickener, or coating.
Couscous, matzo, orzo, graham, farro, panko, and bran are all



made from wheat, for instance, while modified food starch is
made from wheat or corn.

To qualify as gluten-free according to FDA criteria,
products must be both free of gluten and produced in a gluten-
free facility to prevent cross-contamination. The FDA’s cutoff
is no more than 20 parts per million (ppm). This means that
the seriously sensitive need to be aware that even if an
ingredient label does not list wheat or any buzzwords for
wheat (such as “modified food starch”), it can still contain
some measure of gluten. When in doubt, contact the customer
service department for the product to inquire whether it was
made in a gluten-free facility. More and more manufacturers
are starting to specify whether or not products are gluten-free
on their Web sites.

Note that wheat-free is not the same thing as gluten-free.
Wheat-free can mean, for instance, that barley malt or rye was
used in place of wheat, but both are sources of gluten. The
very gluten-sensitive, such as those with celiac, should not
assume that wheat-free necessarily means gluten-free.

Identifying obvious sources of wheat, rye, and barley, such
as breads, pastas, and pastries, is straightforward. Rye tends to
be listed as “rye,” while barley will usually be listed as
“barley” or “barley malt.”

Listed below are some not-so-obvious foods that can
contain wheat. A question mark (?) following an item means it
is either variable or uncertain (given manufacturers’ reluctance
to specify their sources).

Baguettes

Barley, barley malt

Beignets

Bran

Brioche

Bulgur

Burritos

Caramel coloring (?)



Caramel flavoring (?)

Couscous

Crepes

Croutons

Dextrimaltose

Durum wheat

Einkorn

Emmer

Emulsifiers

Farina

Farro

Focaccia

Fu (gluten in Asian foods)

Gnocchi

Graham flour

Gravies

Hydrolyzed vegetable protein

Hydrolyzed wheat starch

Kamut

Maltodextrin

Matzo

Modified food starch

Orzo

Panko (a bread crumb mixture 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

Stabilizers

Strudels

Tabboulehs

Tarts

Textured vegetable protein

Triticale

Triticum

Udon

Vital wheat gluten

Wheat bran

Wheat germ

Wraps

Identifying sources of corn is also not always so
straightforward. While foods like corn on the cob, cornmeal,
high-fructose corn syrup, and popcorn are obvious, there are
also many hidden or not-so-obvious sources of corn.

Grits

Hominy

Hydrolyzed corn protein

Hydrolyzed corn starch

Maize

Mixed vegetable oil

Modified food starch

Polenta

Vegetable oil



Zea mays
One of the difficulties with corn products is that, in

addition to the sources listed above, there are literally
hundreds of common food ingredients derived from corn, such
as dextrose, dextrin, maltodextrin, maltitol, polydextrose,
ethanol, caramel coloring, and artificial flavorings. Most of
these will not jump out at you as being made from corn.
However, the process to generate them from corn reduces the
protein content to negligible levels, and therefore they’re
generally not a grain-exposure problem for the majority of
people (though these sugars pose other problems of their own).

Also note that many medications and nutritional
supplements can contain wheat or corn. Be aware of the
potential for corn-derived ingredients if there is suspicion of
ongoing exposure.

The other grains, such as rice, teff, oats, and millet, tend to
be more obvious. Just avoid a product if you see them listed on
the ingredients list.



APPENDIX C

A GRAIN-FREE SHOPPING LIST

IN THIS SECTION you will find a list of most of the
ingredients you will need to follow a healthy and confident
grain-free lifestyle, as well as some of the basic ingredients
you’ll need to begin fermenting foods and adding prebiotic
fibers to your diet. Many of the ingredients listed are useful for
re-creating grain-based foods that you or your family might
miss because of tradition or habit, or you may find them useful
to include at holidays and when entertaining. Pumpkin muffins
or a blueberry cheesecake, for instance, can be easily re-
created with grain-free ingredients and without added sugar.
Many recipes consistent with this lifestyle can be found in the
Wheat Belly Cookbook and the Wheat Belly 30-Minute (or
Less!) Cookbook.

ALMOND MEAL, ALMOND FLOUR. Almond meal and almond
flour are our preferred wheat flour replacements. Almond meal
is ground from whole almonds, while almond flour is ground
from blanched almonds. Anyone unfamiliar with almond meal
or flour will be pleasantly surprised at the wonderful baked
products you can create with them. I like to reserve the almond
flour for when the lightest texture is desired, such as in a cake
or pound cake, and use the coarser and less costly almond
meal for everyday use.

ALMOND MILK, UNSWEETENED. Almond milk is the strained
liquid from ground almonds. It is thinner than cow’s milk.
Look for unsweetened varieties to avoid the unnecessary
added sugars. If you wish to make your own (which is
delicious), start by soaking whole almonds in water for 24
hours. Drain and then puree the almonds, and then strain the



puree through cheesecloth. Dilute with water, using twice the
volume of water as almonds (for example, 2 cups of water to 1
cup of almonds) or to the desired thickness. Save the pulp for
baking or thickening sauces.

BANANAS. We use green, unripe bananas in smoothies,
yogurts, kefirs, ice cream, and iced coconut milk. Because an
unripe banana’s sugars are in an indigestible form, they
provide nutrition for bowel flora.

BONES. Bones, saved from your meats or obtained from the
butcher, are used for making soups and stocks.

CAULIFLOWER. Cauliflower is our go-to replacement for
mashed potatoes, rice, stuffing, and dressing. A food chopper
or food processor is helpful when you’re creating these forms.

CHIA SEED. While it cannot be used as the primary flour in
baking, it can be added (whole or ground) to generate a
sturdier texture. You can also add it to thicken smoothies,
yogurts, kefirs, and other dishes. Its peculiar capacity to
expand when exposed to water makes it useful for making
puddings, mousses, and jams.

CHOCOLATE. Use 100 percent chocolate—cocoa with cocoa
butter but no sugar—to add a rich chocolate taste to a dish.
People with dairy sensitivities can also use 100 percent
chocolate to avoid exposure.

COCOA POWDER, UNSWEETENED. Unsweetened is the key
here. Ghirardelli, Scharffen Berger, and Hershey’s are all
widely available brands.

COCONUT, SHREDDED AND UNSWEETENED; COCONUT
FLAKES. Unsweetened coconut is a wonderful way to add
texture, chewiness, and flavor to a variety of breads, muffins,
and other baked foods. It’s also a great topping for your grain-
free cakes, cupcakes, and muffins. Coconut is also rich in
potassium and fiber.

COCONUT FLOUR. Coconut flour, the flour that results from
grinding dried coconut meat, is a staple in the grain-free
kitchen. Coconut flour is best used as a secondary flour, added
to nut flours and meals to create a finer texture. (It generates
an excessively heavy, almost inedible end product if used



alone.) Store it in an airtight container, as coconut flour is very
water absorbent.

COCONUT MILK. Canned coconut milk is great for
thickening and as a replacement for sour cream in recipes.
Carton varieties are thinner and are useful anywhere you’d use
milk, such as in coffee, as well as in baking. Native Forest,
Natural Value, and Trader Joe’s brands are all BPA-free.
Anyone wishing to avoid the BPA can also thicken the carton
version by adding shredded or flaked coconut that’s been
pulverized in a manual food chopper or food processor.
Alternatively, you can make coconut milk of any consistency
by grinding down the coconut meat with water and straining
the coarse remains.

CULTURES. Dairy- or coconut-based starting cultures for
yogurts and kefirs can be purchased, allowing you to make
your own as part of a broader strategy of restoring and
maintaining healthy bowel flora. (See Appendix D for
sources.)

DRIED FRUIT. Dried apricots, cranberries, currants,
blueberries, strawberries, dates, and figs are useful in small
quantities in your grain-free baked products. Always buy them
unsweetened, as those soaked in sugar or high-fructose corn
syrup can present a substantial sugar load.

EGGS. If your budget permits, look for organic eggs
obtained from free-range chickens. Truly healthy eggs have
deep yellow, orange, or even red yolks, along with richer
flavors.

EXTRACTS. Almond, coconut, vanilla, lemon, orange, and
peppermint extracts (preferably natural) are useful for baking
and for making Fat Blasters (see the recipes in Appendix A).

FLAXSEED. Flaxseed can be purchased either ground or
whole, which you can then grind yourself. Flaxseed is rich in
fiber and linolenic acid (plant-sourced omega-3), and is a
versatile replacement flour when mixed with almond flour.
The most baking-friendly variety is golden flaxseed, rather
than brown. It is a great fiber to add for bowel health.



GHEE. Ghee is clarified butter: the oil from butter with the
protein solids removed by heating. It is among the least
problematic of dairy products, since most of the whey, casein,
and lactose have been removed.

GUAR GUM. An optional thickener, it is useful for making
wheat-free baked goods when improved cohesiveness and
stiffness are desired. Guar is most useful for making ice cream
or iced coconut desserts; it improves creaminess and
mouthfeel.

INULIN. In its powdered form, this is an inexpensive and
convenient way to add prebiotic fructooligosaccharides to
smoothies, yogurt, and other foods.

NUT AND SEED BUTTERS. Almond butter, peanut butter,
cashew butter, and sunflower seed butter can be purchased as
preground butters or ground from whole nuts in your food
processor or manual food chopper.

NUT MEALS/FLOURS. Ground almonds, pecans, walnuts,
hazelnuts, cashews.

NUTS. Use chopped raw almonds, pecans, walnuts,
pistachios, hazelnuts, Brazil nuts, and macadamias in baking.
Buy dry-roasted nuts or nuts not roasted in unhealthy oils,
such as hydrogenated cottonseed or hydrogenated soybean
oils.

OILS. Keep extra-virgin olive, coconut, avocado, flaxseed,
walnut, and extra-light olive oil on hand at all times.

POTATOES. Cooked potatoes send blood sugar through the
roof, but raw potatoes are indigestible and do not. However,
the indigestible fibers are nutritious for your bowel flora. Peel
and chop into small cubes for a salad or reduce to a puree for
sauces or smoothies.

SEEDS. Raw sunflower, raw pumpkin, sesame, and chia are
all good choices. Seeds can be ground into flours and used in
baking, used whole in grain-free granola, or included for
texture and crunch in grain-free cookies and bars.

SHIRATAKI NOODLES. Noodles and pasta replacements made
from the flour of the konjac root are safe, posing virtually no



blood sugar challenge. Shirataki is packaged in liquid in
single-serving bags, usually found in the grocery store
refrigerator section, not on the shelves with the pasta. The
water needs to be drained and the noodles rinsed (don’t mind
the slightly fishy odor) and then boiled briefly to warm.

SWEETENERS. Pure liquid stevia, stevia glycerite, pure
powdered stevia, powdered stevia with inulin (not
maltodextrin), powdered erythritol, Swerve (inulin and
erythritol), Truvía (erythritol and rebiana, an isolate of stevia),
Wheat Free Market sweetener (erythritol and monk fruit), and
xylitol are the best choices.

XANTHAN GUM. A fiber thickener, it’s useful for making
wheat-free doughs sturdier and more cohesive. It’s also useful
for making ice cream or iced coconut desserts.



APPENDIX D
RESOURCES

ADVANCED LIPOPROTEIN TESTING

These are the laboratories that provide advanced lipoprotein
testing that represents an improvement over standard
cholesterol, or lipid, testing. These tests are run at the locations
listed below, but the blood specimen is obtained in your local
laboratory. Your health-care provider will have to either
arrange for such a test through the local laboratory or contact
one of the laboratories below to identify a local laboratory
familiar with the process. It is really very easy, but it will
require a few minutes of effort on your doctor’s part.

Interpretation of the results requires additional training and
nutritional sophistication. One option is to contact the testing
laboratory and ask for the sales representative for your area; he
or she will often know the local health-care practitioners who
are most skilled at use of their test and can share their names
with you.
Atherotech
www.atherotech.com

Vertical Auto Profile (VAP) Cholesterol Test

Berkeley Heartlab
www.bhlinc.com

Gel electropheresis (GGE)

Health Diagnostic Laboratory Inc.
www.hdlabinc.com

Liposcience
www.liposcience.com/nmr-lipoprofile-test

NMR LipoProfile

SpectraCell
www.spectracell.com

http://www.atherotech.com/
http://www.bhlinc.com/
http://www.hdlabinc.com/
http://www.liposcience.com/nmr-lipoprofile-test
http://www.spectracell.com/


There are also testing laboratories that provide lipoprotein
and other testing, such as 25-hydroxy vitamin D and thyroid
tests, without a doctor’s order.
Direct Labs
www.directlabs.com

Health Check USA
www.healthcheckusa.com

Lab Testing Direct
www.labtestingdirect.com

FERMENTATION

Books
Katz, Sandor. The Art of Fermentation: An In-Depth Exploration of Essential

Concepts and Processes from around the World. White River Junction, VT:
Chelsea Green Publishing, 2012.

Katz’s beautifully written and illustrated book is the bible for all things
fermented, including fascinating discussions about the lore, cultural
idiosyncrasies, health,
and science behind the process. He leaves no stone unturned.

Lewin, Alex. Real Food Fermentation. Minneapolis: Quarry Books, 2012.
A practical, just-getting-started book useful for fermentation beginners.

Supplies and Yogurt and Kefir Starter Cultures
Cultures for Health

www.culturesforhealth.com
Phone: 800-962-1959

Yógourmet
www.yogourmet.com

Phone: 800-863-5606

GASTROINTESTINAL TESTING

If you are confirming a diagnosis of celiac disease; identifying
an unusual autoimmune response to gliadin, secalin, or
hordein (important in neurological syndromes); or exploring
intolerances to other foods that might underlie persistent
inflammation or autoimmunity despite grain elimination, these
labs can assist you.
Enterolab
www.enterolab.com

Stool testing for reactions against grains and other foods.

http://www.directlabs.com/
http://www.healthcheckusa.com/
http://www.labtestingdirect.com/
http://www.culturesforhealth.com/
http://www.yogourmet.com/
http://www.enterolab.com/


Metametrix Clinical Laboratory
http://metametrix.com

The Metametrix panel tests for 90 IgG antibodies to foods. There is also an
abbreviated test kit for at-home finger-stick testing that tests for intolerances to
30 different foods.

GRAIN-FREE COOKBOOKS
Davis, William, MD. Wheat Belly Cookbook: 150 Recipes to Lose the Wheat, Lose

the Weight, and Find Your Path Back to Health. Emmaus, PA: Rodale, 2013.
Davis, William, MD. Wheat Belly 30-Minute (or Less!) Cookbook: 200 Quick

and Simple Recipes to Lose the Wheat, Lose the Weight, and Find Your Path
Back to Health. Emmaus, PA: Rodale, 2013.

Emmerich, Maria. The Art of Healthy Eating—Savory: Grain Free Low Carb
Reinvented. Amazon Digital Services, 2012.

Staley, Bill, and Hayley Mason. Gather: The Art of Paleo Entertaining. Las
Vegas: Victory Belt Publishing, 2013.

Walker, Danielle. Against All Grain: Delectable Paleo Recipes to Eat Well &
Feel Great. Las Vegas: Victory Belt Publishing, 2013.

HOME BLOOD TESTING KITS
ZRT Test Kits
www.zrtlab.com

Phone: 866-600-1636
ZRT Labs provides at-home test kits for a wide variety of tests, including 25-
hydroxy vitamin D to assess vitamin D status and a thyroid panel (free T3, free
T4, TSH, and thyroid peroxidase antibodies). Not available in New York.

INDIGESTIBLE PREBIOTIC FIBERS

Products on the market that provide inulin,
fructooligosaccharides, or other prebiotic fiber include:
Quest bars
www.questproteinbar.com

Quest bars are low-carbohydrate bars that contain 16 to 17 grams of
fructooligosaccharides per bar. They also contain whey, so beware if you have
dairy intolerance issues or are struggling with weight loss.

Swerve
www.swervesweetener.com

Swerve is a sweetener mix of erythritol and fructooligosaccharides, a form of
indigestible prebiotic fiber. One teaspoon provides 5 grams of prebiotic fiber.

LIQUID TRIGLYCERIDE FISH OIL

Preferred sources of liquid triglyceride fish oil include the
brands below. There are other brands, but I believe that these

http://metametrix.com/
http://www.zrtlab.com/
http://www.questproteinbar.com/
http://www.swervesweetener.com/


are the best in terms of purity and lack of contaminants and
oxidative breakdown products, as well as taste and smell.

People often express reluctance at using liquid fish oil, as
they are fearful of fishy smell or taste. These products are
actually nearly scentless except for the lemon or orange oil
added by manufacturers. Be sure to cap and refrigerate, as they
become rancid if kept at room temperature.
Ascenta Nutrasea
www.ascentahealth.com

Nordic Naturals
www.nordicnaturals.com

PHARMAX
Pharmax products are usually sold through health-care practitioners, but they can

also be obtained directly through retailers such as Amazon.

http://www.ascentahealth.com/
http://www.nordicnaturals.com/
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