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Foreword

Pain is the most common reason individuals seek medical attention. 
It is an unpleasant sensory experience associated with damage to 
body tissues, organs, bones or muscles, or even an unpleasant emo-
tional experience related to psychological trauma. But the number 
of people who experience chronic pain of one kind or another 
will shock you: more than 100 million in North America alone. 
What’s more, 40 million of these people do not respond to over-
the-counter pain medication. According to the National Institutes 
of Health, the annual cost of chronic pain in the United States, 
including health-care expenses, lost income and lost productivity, 
is estimated to be about $100 billion. These numbers are all stagger-
ing, and as the population ages, all of these estimates are expected 
to grow rapidly. 

Pain is not a disease; it is a symptom. It is the body’s crucial 
signal to us: “Houston, we have a problem.” You can’t ignore it. 
Designed to catch your attention, pain is indeed one of those things 
that almost everyone is inclined to look into. Interestingly, most 
people have pain that cannot be traced to a cause such as fracture, 
infection, cancer, or significant changes that show up in tests or on 
imaging studies like mris and ct scans. When you experience pain, 
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the real issue becomes what course you’ll follow if your pain is not 
rapidly resolved. Most people who are “in it” understandably look 
for a quick fix and may not realize that diet may be a major contrib-
uting, underlying and even causative factor in their pain. 

“If you want to feel better and lead a healthier life, plus lose 
some weight and reduce your pain, then stop eating fast food.” If 
your doctor offers up this age-old rhetoric, please excuse him or her. 
While it is obviously relevant advice, it is also antiquated. Probably 
the last things you or your doctor would ever suspect of contribut-
ing to your arthritis pain are the fiber-rich whole-grain bread 
you’ve eaten all your life, the “prescribed” glass of milk that you’re 
proud to drink daily or just how you’ve been cooking your fish. 
This is all healthy, right? 

When it comes to conventional pain management, the main-
stream solution has too narrowly focused on the use of analgesics 
such as acetaminophen, oxycodone, propoxyphene or nonsteroidal 
anti-inflammatory drugs (nsaids) such as aspirin, Advil and ibu-
profen. It may come as a big surprise that most of these treatments 
have actually shown limited effectiveness in randomized controlled 
clinical trials or are known to have significant and often severe side 
effects. These drugs may be effective for use in the short term, but 
they are the leading cause of death due to drugs! To avoid the car-
diac risks and the gastrointestinal and dependency issues associated 
with traditional pain treatments (and particularly with long-term 
use), many people have turned to complementary and alternative 
medicines (cams) such as dietary supplements. 

But what if you could put an end to your pain by using an 
approach that may prove more effective than drugs and more natu-
ral than dietary supplements, and which is also impeccably safe? The 
End of Pain makes a solid case that many of our modern-day foods 
are toxic because they are vastly different from the foods eaten by 
our ancestors. This book proceeds from the premise that the human 
digestive system has not had time to adapt to these changes and that 
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cooking at high temperatures can modify the protein structure of 
foods, all of which contribute to creating a state in which the body 
begins to attack itself. Jacqueline Lagacé has brilliantly shed light 
on the fact that pain may be better addressed by consciously remov-
ing triggers from your diet rather than relying on pills. Having 
experienced significant pain herself, Jacqueline draws on her skills 
as a seasoned researcher, and in a been-there-done-that manner, 
masterfully integrates the work of the French clinician and professor 
Dr. Jean Signalet—whose life work was relating autoimmune diseases 
to the modern diet. Lagacé explains exactly how you can employ 
optimal nutrition, the hypotoxic diet and other nutritional tech-
niques to fight chronic inflammatory disease. 

If we really are what we eat, then consuming mostly non-
modified foods that can be more completely digested, assimilated, 
and used properly by the body, and also accepted by the immune 
system, may very well end up becoming the end of your pain. 

Bryce Wylde, BSc, dhmhs, rnc
Alternative health expert and host of Wylde on Health
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Introduction

Why did I write this book?

I wrote this book primarily to inform those suffering from chronic 
pain that dietary changes can put an end to their pain and give 
them a quality of life that they never thought possible. The dietary 
changes recommended in this book are the results of the observa-
tions, thoughts and experiments of researchers and doctors who 
are not afraid to challenge certain dietary traditions: those that 
are considered healthy but which, in the long run, harm a signifi-
cant number of people.

I became interested in how nutrition therapy could treat chronic 
inflammatory disease and its associated pain through the work of 
Dr. Jean Seignalet. Dr. Seignalet was a French clinician and medi-
cal researcher, as well as a specialist in immunology, rheumatology, 
gastroenterology and nutrition therapy. After having worked as a 
researcher and having practiced medicine for about twenty years, 
Dr.  Seignalet reoriented his research and medical practice 
towards nutrition therapy because conventional medicine was 
unable to efficiently and sustainably help patients affected by 
chronic inflammatory disease. He dedicated the last eighteen years 
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of his medical-research career to developing a nutritional method 
that could fight chronic pain and control the progress of many 
inflammatory diseases. He used the knowledge he gained from 
researching nutrition therapy to treat more than 2,500 patients 
affected by chronic pain associated with diverse inflammatory dis-
eases. Of the 115 inflammatory diseases that he treated with his diet, 
91 responded positively in about 80 percent of the patients who 
followed the diet correctly. He also observed a remission of disease 
and, in general, a total disappearance of pain in a great majority of 
patients. In addition, in cases in which the affected tissues had not 
been permanently destroyed by inflammatory processes, patients 
who were successfully treated gradually regained lost functional-
ities in the short or long term. Such results are ignored or denied by 
the vast majority of health professionals, who continue to believe 
that a change in diet cannot control an inflammatory disease and 
its associated chronic pain.

Despite my own definite skepticism and the negativity of some 
doctors, I found that by following Dr. Jean Seignalet’s basic princi-
ples of nutrition, I was able to put an end to my severe, uncontrollable 
chronic pain from the osteoarthritis in my spine and the arthritis in 
my hands.

I had a number of reasons for trying the Seignalet diet:

	1)	 Conventional medicine completely failed for me.
	2)	 I was exasperated by unbearable chronic pain, from which I 

could find no respite.
	3)	 The scientific arguments of Dr. Seignalet seemed plausible 

to me, given my own training and research experience in 
microbiology and immunology.

	4)	 Dr. Seignalet’s surprising success, recorded over a period of 
eighteen years, involving about 2,500 patients affected by 
chronic inflammatory disease, seemed very real.
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	5)	 On a daily basis, I was consuming large quantities of the two 
food types considered cofactors in triggering chronic inflam-
matory disease in those who have a genetic predisposition.

	6)	 It seemed possible to quickly verify the effects of the diet, as 
the author confirmed that significant improvements usually 
began about three months after starting the diet.

	7)	 Given the intensity of the pain I had in my hands, I had noth-
ing to lose. Rather than take medication, I preferred to try a 
diet that presented no side effects.

	8)	 Finally, as a researcher, I was curious, and that definitely played 
a role in my decision.

I must mention that my expectations were very modest. In the best-
case scenario, I hoped for a reasonable reduction in the pain in my 
hands. I never thought it possible to recover the normal use of 
my hands, and I was not expecting any results concerning other 
health problems (which I’ll discuss later). The surprise came when 
I noticed, after just ten days of being on the diet, that the pain in 
my hands had completely disappeared. Even more surprising was 
the fact that just three months after I started the diet, one after the 
other, I was able to gradually bend the different joints in my hands, 
which I had previously been unable to do. This progress, accom-
plished over a period of about sixteen months, was accompanied 
by the gradual disappearance of the sensitivity I used to feel when 
I applied pressure to my finger joints. I should emphasize that 
these results were obtained without any practical exercises to relax 
my finger joints. I generally became aware of the additional prog-
ress made during my morning stretches, as I noticed I was now able 
to move a particular joint. I was also surprised, after being on the 
Seignalet diet for more than a year, by a noticeable improvement in 
my knee joints and in my spine. They had been affected by symptom-
atic arthritis for three years and twenty years, respectively.
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Because I had experienced such exceptional personal results 
as a result of following Dr. Seignalet’s diet, I would frequently 
talk about it whenever I had the opportunity. I discovered that 
Dr. Seignalet’s work was virtually unknown outside France. Up 
until 2010, I never met anyone, not even in the health sector, who 
knew about it. Yet his work mostly focused on arthritis, a disease 
that affects the majority of individuals at one point or another. In 
fact, arthritis encompasses hundreds of different conditions, of 
which the best known are rheumatoid arthritis, osteoarthritis, 
fibromyalgia, gout, lupus erythematosis, scleroderma, ankylosing 
spondylitis and carpal tunnel syndrome, just to name the most 
common (see www.arthitis.ca).1 Generally, the pathology of all 
these diseases involves chronic inflammation. Even arthrosis, 
often described as noninflammatory arthritis, also presents a non-
negligible inflammatory process, according to recent studies.2 The 
causes of arthritis are unknown, and current conventional treat-
ment methods cannot cure it. In fact, the medications used now 
focus mainly on reducing pain and slowing the disease’s progress, 
which they do with relatively modest success.

With all this in mind, I deemed it very important to make 
Dr. Seignalet’s work known in Quebec. I decided to describe my 
personal experience with arthritis in this work and to popularize 
Dr. Seignalet’s teachings, which are described in the last edition of 
his book, published in 2004,3 L ’ Alimentation ou la troisième médecine. 
This 600-page book is not readily accessible to the general public 
because of the level of language it uses: for those with no medical 
training, it’s very difficult to understand. Yet it is crucial to insist on 
the basic concepts of the Seignalet diet because a good under-
standing of the scientific principles behind this diet can provide 
the motivation to follow it, especially as it’s a long-term diet that 
imposes major changes on normal and accepted eating habits.

Thus, I wrote this book to make Dr. Seignalet’s teachings avail-
able to the general public. I carried out an exhaustive literature 
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review of recent scientific material in order to keep abreast of all 
the new and recent theories on nutrition and also those related to 
chronic inflammatory diseases. My goal was to find out if other 
research projects could explain, complement, validate or invalidate 
the main elements of Dr. Seignalet’s theories. Based on this litera-
ture review, I tried to include complementary information on 
controversial topics such as the consumption of soybeans, mineral 
water and probiotics, the presence of micronutrients in foods from 
industrial agriculture, and the intake of vitamins and mineral supple-
ments, chondroitin sulfate, glucosamine, etc. This review (conducted 
using the PubMed, Medline and Google Scholar medical databases) 
made it possible for me to highlight and compare the similarities 
and differences between Dr. Seignalet’s theories and theories from 
nutrition-related fields on degenerative and chronic inflammatory 
diseases. Finally, my twenty-five years of experience in biomedical 
research, of which seventeen have been spent as a research professor 
and director of a microbiology and immunology laboratory at a 
university, greatly contributed to my decision to publish this work.

I hope that the information in this volume will help many people 
suffering from chronic inflammatory disease significantly improve 
their quality of life. I would also like to see health professionals who 
specialize in the treatment of chronic inflammatory diseases and 
pain become aware that a targeted diet can fight these conditions.
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1
The Onset of Pain, and My 

Search for Solutions

1. My experience with 
chronic pain

In my introduction to this book, I emphasized the arthritis I had 
in my hands because it caused me the most pain and most affected 
my quality of life. This condition drove me to nutrition therapy in 
search of relief, as traditional medicine and alternative medicine 
such as acupuncture, osteopathy, physiotherapy and kinesitherapy 
had failed to bring any notable relief to the chronic pain in my hands. 
Even though I was greatly afflicted by the loss of the normal use of 
my hands, it was the sharp, virtually constant pain that was the 
most unbearable. This illness, which presented symptoms of both 
rheumatoid arthritis and arthrosis, had, between 2004 and 2007, 
turned me into an insomniac, to the point of affecting my quality of 
life. To present an overall picture of the effects of Dr. Seignalet’s diet 
on my quality of life as a whole, I will provide a detailed description 
here of the various symptoms of my arthritis/arthrosis.
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2. Pain in my vertebral column

Like many others, I periodically suffered from back pain in the 
region of the fifth lumbar vertebra. It began when I turned thirty, 
after I was involved in a collision of bumper cars in an amusement 
park. At the instant of the impact, I felt pain in my lower back, 
which became localized for two or three weeks around the sciatic 
nerve located in the gluteus and the left thigh. The pain gradually 
faded, even though from time to time I would feel it in the lumbar 
area. It was bearable and temporary, and aspirin would make it 
disappear.

When I was about forty-five years old, the painful episodes 
became more frequent and more acute. Sometimes, just straighten-
ing as I stood up would result in extreme pain. I consulted with 
physicians, who diagnosed arthrosis and recommended aspirin or 
Tylenol and physiotherapy to reduce the pain and inflammation. I 
followed some physiotherapy treatments, but with no great results. 
Later on, an acquaintance told me about a physiotherapist who 
specialized in osteopathy and who had successfully treated him for 
a serious and extremely painful lumbar condition. For many years, 
I worked with this physiotherapist during my most acute episodes 
of pain, and I must acknowledge that these treatments truly helped 
me. In addition, every morning when I woke up, I did a series of 
exercises prescribed by this therapist. These exercises both toned 
and strengthened the muscles around my vertebral column and 
helped me prevent a relapse. Most of the time, I had no trouble with 
my back as long as I did my exercises in the morning and avoided 
putting too much pressure on my lumbar spine as I went about my 
daily activities. My back problem was definitely under control, and 
I only suffered two or three serious crises a year.

In my early fifties, I started feeling acute pain in my neck that 
often radiated towards the left shoulder. X-rays revealed the pres-
ence of arthrosis. Osteopathic, acupuncture and kinesitherapy 
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treatments generally provided me with relief for a few months. 
However, since the end of 2008 — ​a year and a half after I started 
the hypotoxic diet — ​I no longer suffer from cervical (neck) pain.

When I started Dr. Seignalet’s diet on June 10, 2007, in a bid 
to treat the arthritis/arthrosis in my hands, I had no expectations 
regarding the other joint diseases I suffered. In spring 2008, 
about one year after starting the diet, I noticed that I no longer 
felt the least lumbar pain when I got up in the morning, which 
was very unusual. I then gave in to laziness as I had lost motiva-
tion, and slowly stopped the daily exercises for my back. I even 
began to get careless, going as far as wielding a shovel in my gar-
den and shoveling snow. After falling in January 2009, I had to 
acknowledge that even though the state of my lumbar column 
had greatly improved, I still needed to do the exercises for my 
back every morning.

Now, it is obvious that even though it stopped the progression 
of arthrosis in my lumbar region and strengthened my spine, the 
Seignalet diet did not repair everything in my vertebral joints. 
However, I can confirm that there has been a 90 percent improve-
ment, to say the least. I no longer suffer from pain in my lower 
back — ​except in very rare situations when I go overboard and 
when I get up after a long meal or movie — ​and I no longer have 
any trouble straightening up as I used to.

3. Arthrosis in my knees

In the fall of 2004, I started feeling some stiffness and pain in 
both knees, especially in the left knee. At the beginning of 2006, I 
bought a treadmill, planning to systematically walk for about fif-
teen minutes daily, depending on how much I could tolerate at any 
given time. At first, as I did these exercises, I would feel an itchy 
sensation and pain that was sometimes severe or light depending 
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on the day. During the winter of 2006–07, I had to wear elastic 
knee braces, as my knees had lost their strength and hurt during 
and after skiing.

In May 2007, as I walked off a plane after a very long flight, I 
felt a round lump in the back of my left knee. This lump made it 
impossible for me to fully stretch out my leg and made walking 
difficult and painful, even though most of the time the pain did 
not disturb me that much. The general practitioner I consulted 
requested a venous Doppler ultrasound of my lower limbs that 
revealed the presence of a Baker’s cyst. I was referred to an ortho-
pedist. After examining my knee, the orthopedist told me the 
cyst had been caused by arthrosis. According to him, nothing 
could be done other than to insert an artificial knee in three or 
four years, by which time my knee would have become totally 
unusable.

When I received this diagnosis in August 2007, I had been on 
Dr. Seignalet’s diet for two months, and the pain I used to feel in 
my hands was history. Over the next months, the Baker’s cyst dis-
appeared, and the pain in my knees gradually reduced as long as 
I was mindful of my current capacities as I exercised on the tread-
mill. At that time, I used to go for slow walks, and in the fall of 
2008, I noticed that I felt neither the itchy sensation nor the 
pain. I then decided to walk a little faster. Since the winter of 
2008–09, I go downhill skiing without elastic knee braces, and I 
can even take on steep slopes without feeling that my knees will 
give up if I attempt one more descent, as had previously been the 
case. The improvement in my knees and back joints took place so 
gradually that it took me quite a while to fully realize the extent of 
my relief. While it is nearly impossible to forget sharp pain, a state 
of well-being does not readily draw our attention, especially if it is 
attained gradually, and more so in a situation in which pain is 
intermittent.
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4. Arthritis/arthrosis in my hands

At the beginning of 2004, I started experiencing piercing inter-
mittent pain in the metacarpophalangeal joints, which link the 
bones in the hand called metacarpi to the bones in the fingers 
called phalanxes. This pain quickly became acute, and after a few 
months, I consulted a doctor. Because he did not observe any red-
ness or swelling in the joints of my hands, he told me everything 
was okay.

The condition continued to evolve between 2004 and 2005, 
and acute episodes became frequent. At first, Tylenol would gener-
ally make the pain bearable. Quite rapidly, however, the pain 
became worse, and at the same time, I began to suffer serious 
insomnia. In November 2006, as I recovered from a cold that had 
lasted far too long, all the metacarpophalangeal joints on both 
hands began to hurt really badly. (The general weakening of my 
body and of my immune system may have caused the progression 
of the arthritis.) The pain then spread to the other two joints of the 
ring finger and of the little fingers, as well as those in the thumb. 
Simply pressing down on these joints would cause unbearable 
pain. Soon, I was totally unable to bend the two joints on my left 
thumb, while the right thumb could only bend to about a 50 per-
cent radius. As for both ring fingers, they would bend to a 
maximum of only 90 percent, even if I put pressure on them. My 
little fingers suffered a major loss of their flexibility and bounced 
back like springs when I tried to bend them. In fact, I could no 
longer close my hands; I could no longer use them normally and 
felt virtually continuous and intense pain in the metacarpophalan-
geal joints. My joints had become so weak and sensitive that I was 
no longer able to open even a bottle of water. I had to use tricks 
to avoid handshakes, which had become real torture. Tylenol no 
longer relieved the pain. I tried various balms that are supposedly 
very effective against pain, but all in vain.
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During my yearly physical checkup, my family doctor referred 
me to a rheumatologist. The only option I had was to consult with 
an internist. This physician prescribed Celebrex (100 mg), to be 
taken twice a day, because neither Tylenol nor aspirin could relieve 
my chronic pain. Celebrex provoked headaches that increased in 
intensity as the days went by, but my chronic pain did not subside 
in any noticeable way. What I eventually learned regarding the 
side effects and mode of action of Celebrex reinforced my decision 
to avoid this medication.1 Despite all my efforts to acquire a better 
understanding of arthritis/arthrosis through reference books, 
recent scientific articles, the Internet, information provided by 
professional associations, nutritional counsel, etc., I could find no 
solution to my chronic pain. I also consulted with therapists in 
alternative medicine who had helped me find relief when I had 
suffered pain in my back, neck and knee. Unfortunately, osteo-
pathic, acupuncture and kinesitherapy treatments managed to 
reduce the chronic pain in my hands for only a few hours.
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2
Putting the Hypotoxic 

Diet to the Test

1. How I discovered Dr. Seignalet’s work

My discovery of Dr. Seignalet’s work was no coincidence. I was 
very worried by the arthritis/arthrosis I had suffered from for 
three years because conventional medicine brought me no relief. 
Since I would accept neither the pain nor the gradual loss of my 
physical abilities, I was bent on examining all possible solutions to 
my problem. Conscious of the role diet plays in the onset of many 
diseases, I asked myself if my eating habits could be at the root of 
my condition. Among other things, I suspected that some of the 
foods that I ate might act as cofactors in the development of chronic 
inflammatory disease. In medicine, a cofactor is an element that 
cannot, on its own, cause a disease, but which, in association with 
a genetic predisposition, can trigger a disease. For example, to 
trigger rheumatoid arthritis, one has to be genetically predis-
posed to it; that is, one must have a particular genetic abnormality 
that favors its emergence. A genetic predisposition in itself cannot 
cause rheumatoid arthritis, though. There must be another factor: 
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for instance, an environmental factor. And in a broad sense, food 
is part of the environment.

But even if I supposed that some foods could be cofactors in the 
onset of arthritis, I had absolutely no way of determining which 
ones were causing my arthritis. I knew that I was intolerant to eggs 
and nuts if I ate them more than once a week, but eliminating them 
completely from my diet did not alleviate my chronic pain. I kept 
mostly to the principles of a good diet, but I believed that it was 
possible that certain foods — ​generally considered healthy — ​could, 
in some cases, be harmful due to genetic predispositions or per-
sonal sensitivities. Also, it was very difficult to determine the amount 
of time needed to evaluate the benefits of not eating a particular 
food. To find information on foods that are potential cofactors in 
arthritis, I did a great deal of research using scientific search engines 
as well as Google, but I did not find any pertinent answers.

At the beginning of June 2007, exasperated by my unbearable 
pain, I attempted a new search on the Internet. This time, I was 
determined to find relevant information on foods that were possible 
cofactors in chronic inflammatory disease. After a few hours of 
research, I came across Dr. Jean Seignalet’s1 website. This doctor 
had been both a clinician and a researcher, and he had specialized 
in rheumatology, immunology and nutritherapy. To me, all that was 
very positive. In addition, his diet was based on the elimination of 
two food groups that I consumed daily in abundance. I immediately 
got a copy of his book, L ’ Alimentation ou la troisième médecine, so that 
I could try his hypotoxic diet (also named the ancestral diet).2

2. The hypotoxic diet: 
Therapeutic effects on the 

arthritis/arthrosis in my hands

On June 10, 2007, I started the hypotoxic diet, which prescribed the 
elimination of all animal dairy products and derivatives, all cereals 
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(wheat, barley, corn, rye, etc.,) and more particularly, whole grains 
and their flour, with the exception of buckwheat flour and rice flour. 
Sesame grains were also allowed. I increasingly preferred to cook 
vegetables by steaming, and as much as possible, I ate them raw. I 
was far from believing that this diet would really help me. But 
instead of doing nothing at all, I thought it would be better to try it 
for three months, the shortest amount of time Dr. Seignalet recom-
mended to evaluate its efficiency.

Since I ate butter, milk, cheese, yogurt and whole-wheat bread 
every day, the abrupt elimination of these foods was a real sacrifice. 
However, the desire to ease my pain and to escape, even a bit, from 
the hell of pain was so strong that I did not hesitate — ​I deprived 
myself completely of these cherished foods. To my great surprise — ​
and despite my skepticism — ​just ten days after I started the diet, I 
no longer felt pain in my hands. Only when I applied pressure to 
my finger joints, and particularly to the metacarpophalangeal joints, 
did I feel pain. This sensitivity started to ease after three months on 
the diet, mainly in those finger joints that had been least affected by 
arthritis. As the sensitivity to pressure eased, without my having 
done any exercises, I slowly started to regain the capacity to use my 
hands. Three months after I began the diet, I could manipulate my 
thumbs and bend them far enough to touch the little finger. After 
six months, I was able to bend my thumbs at both phalanges. After 
twelve months, I was able to fold my ring fingers and my little fin-
gers, although the third phalanges could not yet bend over my 
hand. After sixteen months, I was able to fold the extremities of my 
fingers (the third phalanges) on the inside of my hand and I no 
longer felt any pain when applying pressure to the metacarpopha-
langeal joints of those fingers that had been most affected (thumbs, 
ring fingers and little fingers).

This recovery of the normal use of my hands was unexpected. 
While Dr. Seignalet is very affirmative about the efficiency of his 
diet in eliminating chronic pain and in slowing disease progression, 
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he is extremely prudent in his statements on the recovery of lost 
functions. He makes one point very clear: his nutritional diet does 
not heal the disease; however, it puts an end to its symptoms and 
stops its development, as long as one sticks with the diet. Therefore, 
to maintain its benefits, this diet must be followed for the rest of 
an individual’s life, for it does not result in a cure but rather a 
remission of disease.

According to Seignalet, chronic inflammation generally appears 
after years of consuming foods that are harmful to certain geneti-
cally sensitive individuals. For example, we know that celiac disease 
occurs in genetically predisposed individuals, who, in about 95 per-
cent of cases, are carriers of genetic molecules called hla-dq2 and/
or -dq8. hla molecules usually allow the body’s defense system to 
discriminate between the self and the nonself, but in this situation, 
hla-dq2 and -dq8 send a wrong message to the t  lymphocytes. 
When activated by a component of gluten called α-gliadin, the 
t lymphocytes will direct their attacks not only against this peptide 
but also against a protein component of the small intestine’s 
mucosa. A gluten-free diet will stop the activation of t cells by the 
α-gliadin, and therefore the attacks against the small intestine’s 
mucosa will also stop, and the individual’s celiac disease will go 
into remission.

Depending on different genetic abnormalities, some people will 
suffer from rheumatoid arthritis, and others will suffer from symp-
toms of fibromyalgia or from any other inflammatory disease. But 
even if one cannot change one’s genetic heritage (that is, a predis-
position to contract a particular disease), one can eliminate the 
cofactors from one’s diet (such as α-gliadin) that contribute to trig-
gering the disease. Dr. Seignalet’s greatest achievement was that he 
highlighted two families of cofactors that are responsible for trig-
gering a number of diseases classified under the term arthritis (and 
that also trigger a number of other diseases).
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Although the hypotoxic diet needs to be followed throughout a 
lifetime, once the diet has unclogged one’s system, some people may 
occasionally deviate from it without major problems, as long as 
doing so does not become a habit. Naturally, it’s a matter of personal 
sensitivities, and each individual must pay attention to his or her 
personal reactions. However, any deviations must be only occasional. 
For example, one of Dr. Seignalet’s patients gained remission from 
her severe rheumatoid arthritis by following the hypotoxic diet but 
saw her condition deteriorate because she introduced the daily con-
sumption of one small whole-wheat cookie. Luckily, by abandoning 
this habit, she was able to stop the reactivation of her disease.

3. The hypotoxic diet: General 
effects on my arthritis

I have no doubts about the fact that in ten days, Dr. Seignalet’s 
hypotoxic diet completely eliminated the arthritis/arthrosis pain in 
my hands. Also, the diet enabled me to completely regain the nor-
mal use of my hands in sixteen months. In fact, the only trace left is 
the slight loss of flexibility in the joints of my ring finger and the 
little finger of my right hand, which manifests in my not being able 
to completely close this hand at these two fingers. It is also clear to 
me that it is thanks to the diet that my knee joints regained their 
flexibility and their strength. As for my cervical spine (neck), the 
situation is more than encouraging, as I have not had any pain 
there at all since the end of 2008. At the level of the lumbar verte-
brae, I consider my situation 90  percent improved. The pain 
shows up only occasionally, if I go overboard. Except on very rare 
occasions, the pain is quite mild compared to what I used to bear 
before. I am particularly thankful for the fact that after really pro-
longed periods of sitting, I am now able to stand up from my seat, 
to straighten up and go, without any difficulty.
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4. Methodological clarifications 
about this book

All scientific articles cited in this book were obtained exclusively 
from databases like PubMed, medline and Google Scholar. None 
of the scientific articles cited by Seignalet are mentioned in this 
work, as they were incorporated into his texts. The reader can read 
the summaries of the articles cited in this book on the website of the 
United States National Institutes of Health (nih), National Library 
of Medicine: www.ncbi.nlm.nih.gov/sites/entrez. The names of the 
articles’ authors can be entered into the site’s search box with or 
without the date of publication (for example, citing the authors’ 
names as follows: Visser J, Rozing J), the complete title of the article 
or the title and the periodical/volume number (for example, Eur J 
Nutr, 41, 2002, 132–137). It is also possible to consult complete arti-
cles in university medical libraries or to buy them online.

The primary objective of this book is to build awareness of 
Dr. Seignalet’s teachings and to make them accessible to all. To 
accomplish this goal, I have lightened and simplified Dr. Seignalet’s 
principles and theories. On advice from my main critics, I added 
illustrations to help with understanding complex notions.

I did an exhaustive literature review of recent scientific material 
to verify that Dr. Seignalet’s theories are in harmony with more up-
to-date results from scientific research in nutrition and chronic 
inflammatory disease. As readers will notice, not only do the numer-
ous scientific articles cited confirm the validity of Dr. Seignalet’s 
theories, but they also provide new data that corroborate it. My 
literature review was also meant to persuade health professionals of 
the importance of a targeted diet in treating people suffering from 
chronic inflammatory diseases. Numerous scientific works have 
shown that certain foods recommended by nutritionists are par-
ticularly harmful to certain groups of people. In the light of new 
data showing the importance of a targeted diet in maintaining 
good health, it is not surprising that modifying one’s diet can result 
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in a remission of many chronic inflammatory diseases (which have 
so far been considered untreatable) and also bring about the disap-
pearance of their accompanying pain.

Works like those of Dr. Richard Béliveau3 have shown that a 
targeted diet can prevent and treat certain cancers. The world of 
medicine needs to consider different means, other than medica-
tion, to prevent and treat chronic diseases and eliminate their 
associated pain.
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3
Clinical Testing and Results

1. Who was Dr. Jean Seignalet?

Jean Seignalet (1936–2003) was an intern at the Montpellier Hospital 
in France and was also deputy head of clinics, senior lecturer and 
practitioner at Montpellier’s Faculty of Medicine. He was a renowned 
specialist in immunology and led the human leukocyte antigen (hla) 
laboratory in Montpellier from 1969 to 1999. He also had a degree 
in gastroenterology and another in hematology.

From 1959 to 1968, Dr. Seignalet practiced medicine, sometimes 
as a specialist and sometimes as a generalist. From 1968 to 1983, he 
concentrated on research, particularly in the fields of immunology 
and genetics, but continued some clinical activities. He was a pio-
neer in kidney grafting. In 1983, while still pursuing research, he 
returned to practicing general medicine. According to him, this 
dual culture provided him with a solid base in many branches of 
medicine, including general medicine, and enabled him to develop 
a vision of nutritherapy in relation to chronic inflammatory diseases. 
Before he focused on nutritherapy, Dr. Seignalet was very much 
appreciated as a scientist by his colleagues. He published more than 
230 articles, with 78 of these appearing in international journals 
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with review boards. He was troubled by conventional medicine’s 
inability to truly help those suffering from chronic inflammatory 
disease, and from 1983 on, he dedicated himself to studying the role 
food plays in this type of disease. He conducted an exhaustive 
review of the body of scientific literature on the topics that were 
likely to be linked to physiology, chronic diseases and nutrition, 
and he started laying the foundation of the diet referred to as 

“hypotoxic” or “ancestral.” His greatest achievement was that he 
successfully combined knowledge and different theories in a way 
that enabled him to develop a diet capable of halting many chronic 
inflammatory diseases.

Scientific principles, influences and Seignalet’s 
development of the hypotoxic diet

Seignalet was mostly influenced by the works and theories of vision-
ary doctors who not only were very creative but also had a great deal 
of empathy for their patients:

	1)	 Dr.  Edward Bach (1886–1936), originally from Great Britain, 
underlined the major role the intestines play in preserving health 
and the relationship between chronic disease and certain bacteria 
from intestinal flora.

	2)	 Dr. Paul Carton (1875–1947), of French origin, constructed a 
theory of deposition and elimination processes as a cause of 
chronic diseases.

	3)	 Dr. Catherine Kousmine (1904–1992), from Russia, did her 
medical studies in Switzerland. She exposed the dangers of 
industrialized preparation of food and the role that it plays in 
the development of chronic degenerative diseases. She also 
highlighted the existence of an intestinal porosity as well as the 
importance of the pH level in urine, which is an indicator of 
the acid-base balance of the body-fluid buffer system.
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	4)	 Dr.  Jacques Fradin (1954–), of French origin, founded the 
Institute of Environmental Medicine, Paris (1987), and discov-
ered that factors such as a shortage of omega-3  fatty acids, 
high-temperature cooking, consumption of dairy products, 
cooked cereals and lipophilic toxins were likely at the root of 
the steep rise in degenerative pathologies.

	5)	 Dr. Guy-Claude Burger (1934–), a Swiss-born physicist, put 
forward (among other researchers) a theory that human enzymes 
were unadapted by nature to certain foods that we now consume. 
Dr. Burger defended the principle of eating foods raw.

Early tests

In 1985, Dr. Seignalet began testing the hypotoxic diet on volunteer 
patients suffering from serious chronic inflammatory diseases that 
conventional medicine could not control. The diet soon achieved 
results far beyond his expectations, not only in terms of the number 
of remissions attained but also the number of diseases for which 
remissions were attained. Patients came from all over France to con-
sult with him. Dr. Seignalet scrupulously documented his results 
and attempted to publish them in the journals that usually accepted 
his works. However, his articles on the hypotoxic diet were system-
atically turned down. They no longer qualified for publication in 
scientific journals under the pretext that the testing they docu-
mented had not been carried out using the “double-blind” methods 
that are customary in the evaluation of medication.

The double-blind method requires that there be no possible dis-
tortion in the interpretation of results; therefore, no one — ​neither the 
patient nor the health professional administering the medication — ​
must know who among the patients is receiving the active molecule 
or the inactive molecule (that is, the placebo). Double-blind studies 
make it possible to evaluate with the utmost efficiency medications 
or molecules that can be introduced into a pill, such as vitamins.
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But the double-blind method is not suitable for the analysis of 
a complete diet. How is it possible to completely control what the 
patient eats? How is it possible that neither the health professional 
nor the patient knows the diet the patient is following? Also, for 
ethical reasons, Dr. Seignalet was opposed to confining any patients 
in his studies to a control group and thereby excluding them from 
the benefits of his diet.

The placebo effect

Some people might think that Dr. Seignalet’s results could have 
been due to the placebo effect. A close look at the numerous studies 
carried out on the placebo effect clearly indicates that it is very vari-
able and generally limited to subjective evaluations of pain.1 Also, 
meta-analyses of the placebo effect have provided a new perspective 
on the real value of placebos. A systematic review by A. Hróbjartsson 
and P. Gøtzsche of thirty-two clinical trials in a study including 
3,795 patients, during which patients were randomly given either a 
placebo or no treatment, did not show any significant clinical effects of 
the placebo. In the second part of this review, a meta-analysis was also 
carried out involving eighty-two clinical trials and continuous follow-
up of 4,730 patients. Placebos had some benefits, but these benefits 
diminished when the number of patients involved was much higher.2 
The difference between placebo and no treatment at all was very sig-
nificant when the issue being measured was subjective in nature (for 
example, self-reported pain, which is difficult to quantify) and was 
insignificant when the issue was objective (for example, the quantita-
tive analysis of the presence of a certain substance in the blood). In 
an analysis by Vase, Riley and Price of thirty-seven studies (a group 
of twenty-three studies using only placebo as a control condition, 
and another fourteen studies investigating placebo analgesic 
mechanisms), it was found that placebos had minimal benefits, 
corresponding to a reduction in pain intensity of 6.5 millimeters on 
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a scale of 100 millimeters. (That is, researchers show patients a scale in 
millimeters calibrated from 0 mm to 100 mm and ask the patients to 
rate the intensity of their pain on this scale.) The authors concluded 
that there was little evidence that, in general, placebos have a signifi-
cant clinical effect.3 In another meta-analysis based on fifty-two new 
studies on the placebo effect, Hróbjartsson and Gøtzsche4 once again 
concluded that they did not find any evidence of a significant, general-
ized clinical effect due to placebos. They did, however, agree that there 
could be a very small effect on certain patients, especially as far as 
pain is concerned. Other recent, well-controlled experimental studies 
targeting the duration of the placebo effect on pain reduction strong-
ly suggest that the placebo effect is very short-lived.5 All these studies 
show that no placebo can produce a success rate of about 80 percent, 
like the rates obtained by Dr. Seignalet in his treatment of ninety-one 
chronic inflammatory diseases. In addition, many of Dr. Seignalet’s 
cases achieved a remission from their disease that lasted for many years.

Epidemiological studies

The most common scientific method used to evaluate the effects of 
a diet is epidemiological study: a comparison of two individuals 
with different eating habits. Results are analyzed to identify any 
major tendencies. (This method was used to show that the virgin-
olive-oil — ​based Mediterranean diet significantly reduced the risk of 
cardiovascular diseases.6) Multiple factors are involved in epide-
miological studies, so in order for them to be reliable, they must be 
carried out over many years and must include a large number of 
people. Of course, doing so requires large sums of money — ​amounts 
that Dr. Seignalet did not have at his disposal. Significantly, as he 
excluded all cereals (except rice and buckwheat) and all animal 
dairy products from his diet, he could hardly get any research grants 
from government agencies, due to the economic importance of dairy 
products and bread in the French food industry.
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In general, the medical establishment opposes using nutrition 
as a treatment for diseases. Dr. Caldwell B. Esselstyn, a renowned 
American surgeon who showed in a twelve-year study that a change 
in diet was more efficient than surgery in treating heart diseases,7 
affirms that “the simple fact that many patients can have a say in 
their own health is a challenge for some doctors. They find it 
difficult to intellectually accept that patients can take care of them-
selves with more drive and security, and that this can last long.”8 
According to Esselstyn, eliminating toxic foods is crucial in the fight 
to improve the health of Americans. To make this happen, the bod-
ies that establish public dietary guidelines must base their decisions 
on science. However, the United States Department of Agriculture 
is subject to intense lobbying by industry, which compromises its 
capacity to be fair and objective.9

Testimonial There are many testimonials on the Internet by people 
who successfully followed Dr. Seignalet’s hypotoxic or ancestral 
diet. Dr. Seignalet’s official website also presents many testimonials, 
as does the Passeport-Santé website.10 In this book, I cite Julie’s 
testimony in its entirety because it was of particular interest to me: 
it gives us an idea of Dr. Seignalet’s personality. This testimonial 
was found in 2007 as a result of a Google search.

Posted on 21-10-2003 at 15:01 by Julie
I have been reading the exchanges here for weeks, hesitating to 
intervene.

I heard about the death of Dr. Seignalet in mid-July and I was 
overcome with deep pain and consternation, and a deep feeling of 
injustice.

I am one of those who got healed in a spectacular way by 
his hypotoxic diet and I shall eternally be grateful to him. As is 
the case with all other diseases the diet treats, it is only a perma-
nent remission and the diet needs to be followed for life. Normally, 
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auto-immune thyroiditis constantly gets worse (destruction of the 
thyroids) and patients usually have to increasingly take hormones 
for life. Mine was stopped because it was identified at the early 
stage, in the inflammatory phase, but before any destruction of the 
thyroid had taken place. For one year now, I do not take any medi-
cation, and my hormone levels are not only back to normal, but are 
even better than they were before the onset of the disease. I do not 
exclude the chances of a reoccurrence, but I do not believe there 
would be one. I notice that my endocrinologist does not agree with 
me on the effects of the diet even though he has no other explana-
tions to give me . . . ​conventional medicine is not ready to accept 
these types of methods that are too simple, too inexpensive, too 
general, too exact and that question the enormous pharmaceutical 
and food industry. Apparently there are also some people who 
become very aggressive as a result of this. It could be because this 
method makes them responsible for themselves. They would rather 
swallow pills or be followed up . . . ​But why would they (patients 
and physicians) not just try? repeated Dr. Seignalet.

His death did not shake my determination, nor my confidence 
in the efficiency of his diet, not one bit — ​neither for me nor for any 
of the few people I know, who have either been healed or who have 
improved remarkably because of his diet. Statistics on his success 
in a good number of diseases considered incurable (does not mean 
terminal) by conventional medicine are also impressive. I knew 
Dr. Seignalet as his patient and I can affirm that this modest man, 
who walked you to the door with a warm handshake in place of 
requesting payment, was anything but proud. No charisma, no 
imposition from this man who almost irritatingly implicitly deliv-
ered the message: I have explained it to you, now the ball is in your 
courts. His immunological, clinical and statistical approach was 
very serious. Now each one should pick and choose from his ideas 
that have been clearly proposed with a “maybe a little too general” 
hypothesis. It would be an error to confuse the medical aspects 
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with the ideology. Dr. Seignalet has left us information that we 
hope physicians would continued to use and expand on.

2. The hypotoxic diet: Theoretical  
basis and practical observations

Dr.  Seignalet noticed that chronic inflammatory diseases (often 
referred to as “degenerative diseases”) were becoming more and 
more common, and that conventional medicine was either incapa-
ble or nearly incapable of treating them. According to Seignalet, 
lack of knowledge about the pathogenesis of many diseases explains 
why medicine currently focuses on treating the symptoms instead 
of the causes of disease, which poses a problem for physicians. He 
asked himself, “How is it that with all the major progress that has 
been made in the different sciences, we still are unable to explain 
the mechanism of so many diseases?” He also affirmed that medi-
cine’s increasing complexity had led most clinicians and researchers 
to narrow areas of specialization. As a result, they master only a few 
facets of a pathological state. This partial vision keeps them from 
seeing the general picture.

By contrast, Dr. Seignalet was schooled in different branches 
of medicine in addition to his activities as a clinician and researcher, 
which gave him a solid basis from which to carry out his research 
in nutritherapy. Also, as a clinician, he dedicated many hours each 
week to reading medical articles on different aspects of medicine 
such as rheumatology, gastroenterology, endocrinology, psychia-
try, dermatology, ophthalmology, pulmonology, cancerology and 
dietetics. As a researcher, he oriented his reading towards the fol-
lowing areas: immunology, genetics, anthropology, bacteriology, 
molecular biology, physiology and the biology of aging, with 
particular attention to cellular physiology and the small intestine, 
especially its walls and bacterial flora. With the foundation of his 
combined experience, readings and reflections, he elaborated a 
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hypothesis on the pathogenesis of more than ninety diseases con-
sidered partially or totally inexplicable.

According to his hypothesis, often the primary cause of chronic 
inflammatory disease is the modern diet. He distinguished three vari-
eties of mechanisms likely to cause chronic inflammatory diseases:

	1)	 Autoimmune pathology; that is, diseases that develop when cer-
tain cells and molecules of an individual’s immune system attack 
his or her own cells and tissues.

	2)	 Deposition pathology, which is triggered by the progressive accu-
mulation in certain tissues of wastes or toxic molecules from 
large bacterial molecules or from insufficiently digested food. 
(These molecules can cross the walls of a small intestine if it has 
become very permeable.)

	3)	 Elimination pathology, which occurs when molecules that can-
not be degraded by human enzymes become too numerous to 
be efficiently eliminated by the different eliminatory organs 
(mainly represented by the kidneys, the liver, the skin, mucosa, 
the lungs and the intestines).

All the diseases whose progression has been halted by the Seignalet 
method result from one or two of these conditions.

Clinical testing

In 1985, Dr. Seignalet carried out the first tests of the hypotoxic 
diet and obtained his first recorded success with a patient suffering 
from rheumatoid arthritis. In 1988, after he observed during three 
years the effect of the diet on different patients suffering from this 
disease, he drafted his first theory of the pathogenesis of rheuma-
toid arthritis, and in 1990, he revised it, taking most autoimmune 
diseases into consideration. Thereafter, he set out to verify his theo-
ries by treating patients suffering from fibromyalgia, arthrosis, type 2 
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(non-insulin-dependent) diabetes, psoriasis, Crohn’s disease and 
asthma, among others.

In 1994, he extended his deposition hypothesis to include other 
malignant diseases, having found that his theory could be applied to 
about 66 percent of cancer cases. Whenever he thought that his diet 
could combat a certain disease, he enlisted any volunteers ready to try 
his method, especially those with unbearable, treatment-resistant 
pain. After eighteen years of clinical application of his hypotoxic diet 
and eighteen years of obtaining numerous extremely positive results — ​
documented in successive editions of his book, L ’ Alimentation  ou la 
troisième médecine — ​Dr. Seignalet showed in his book’s fifth edition, 
published in 2004, one year after his death, that the hypotoxic diet 
had a major therapeutic effect on many diseases. In this last edition, 
he describes his experience as he followed 2,500 patients, demonstrat-
ing the effect of his diet on ninety-one chronic diseases, with a success 
rate of about 80 percent. He also reported that his diet did not work 
for twenty-four other diseases. In this edition of L ’ Alimentation  ou la 
troisième médecine, Seignalet revised some of his theories. His conclu-
sions were more solid, as he now had a much broader perspective, 
given the large number of patients who had applied his nutritional 
principles for at least five years. In addition, a close examination of 
the documented causes of failure in some diseases can help to partly 
or totally enlighten us on the mechanisms of these diseases.

The main findings of his studies highlight the multifactorial 
nature of the ninety-one diseases that responded positively to his 
method: they depend on both genetic factors and environmental 
cofactors. A disease can be identified as multifactorial by carrying 
out studies on identical twins. For example, a study of rheumatoid 
arthritis on a group of identical twins can show that when one 
twin suffers from this disease, there is a 15 percent risk that the 
other twin could suffer from this disease as well — ​compared to a 
1 percent risk for the general population. Therefore, even though 
there is a hereditary factor involved, one or more cofactors must 
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be present for the disease to manifest. The cofactor could be linked 
to the environment, as in the case of a particular food, for example; 
in which case, we refer to a multifactorial disease.

3. Diseases that responded 
positively to the hypotoxic diet

Dr. Seignalet tested his hypotoxic diet on 115 diseases, 91 of which 
responded positively. The effects of the hypotoxic diet on 43 of these 
diseases were observed in 2,390 patients, for an average of 55 patients 
per disease. The effects of the diet on 43 other diseases that responded 
positively were observed in a total of 188 patients only, for an aver-
age of about 4 patients per disease. For this reason, only the results 
obtained with the 43 diseases that affected a reasonable number of 
patients are presented in the tables below. Table 1 presents the list 
of autoimmune diseases; table 2, the diseases Dr. Seignalet classified 
as diseases of deposits (Dr. Seignalet lists Alzheimer’s, myocardial 
infarction, cancer and gallstones in this category because his hypo-
toxic diet had a marked preventive effect on these diseases); table 3 
covers diseases he referred to as elimination-related diseases.

Table 1: Autoimmune diseases
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Systemic lupus erythematosus 20 10 6 3 1 95

Rheumatoid arthritis 297 127 100 18 52 82

Polymyalgia 17 12 4 0 1 94

Psoriatic arthritis 39 15 10 11 3 92

Inflammatory rheumatism 15 12 0 2 1 93

Sjögren’s syndrome 86 15 11 48 12 86

Scleroderma 14 0 14 0 0 100

Multiple sclerosis 42 13 20 8 1 98

Ankylosing spondylitis 122 76 40 0 6 95

Acute anterior uveitis or iridocyclitis 14 10 2 0 2 86
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Table 2: Deposition diseases
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Tonsillitis 15 14 0 1 0 100

Osteoarthritis 118 47 52 12 7 94

Tension headache 15 11 3 0 1 93

Endogenous depression 30 25 0 5 0 100

Diabetes mellitus type 2 25 20 0 5 0 100

Dyspepsia 63 62 0 1 0 100

Unexplained tiredness 10 5 0 3 2 80

Fibromyalgia 80 58 10 4 8 90

Parkinson’s disease 11 0 7 3 1 91

Migraine 57 41 12 0 4 93

Osteoporosis 20 progression arrested  
in 14 cases

70

Spasmophilia 52 46 2 1 3 94

Overweight 100 30 21 21 28 72

Hypoglycemia 16 13 0 1 2 87

Hypercholesterolemia 70 68 patients experienced  
at least a 35% drop in  

cholesterol levels

98

Tendinitis 17 13 2 0 2  88

 *	 Prevention of Alzheimer’s disease, myocardial infarction and cancer as demon-
strated by statistical studies (see p. 38)
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Table 3: Elimination diseases
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Cystic acne 42 40 2 0 0 100

Canker sore* 14** 10 4 1 100

Asthma 85 80 0 3 2 98

Chronic bronchitis 42 39 0 3 0 100

Colitis 237 233 0 0 4 98

Allergic conjunctivitis 30 26 1 2 1 97

Atopic dermatitis 43 36 4 0 3 93

Gastritis 19 18 0 1 0 100

Recurrent ent infections 100 80 0 0 20 80

Crohn’s disease 72 62 2 7 1 99

Angioedema 27 22 2 2 1 96

Psoriasis 72 45 7 8  12 83

Chronic rhinitis 63 58 0 3 2 97

Hay fever 75 71 0 2 2 97

Chronic sinusitis 50 38 0 8 4 92

Gastric reflux disease 16 6 5 0 5 69

Hives 34 29 5 0 0 100

 *	 Superficial mouth ulcer
 ** 	This figure corresponds to the one published in Dr. Seignalet’s book. It is possible 

that it should be 15.

Complex diseases classified separately

	•	 Behcet’s disease: 12 patients, 100 percent success rate
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Diseases (number: 43) that responded positively to the hypotoxic 
diet on a limited number of patients (between one and nine):

	•	 Still’s disease
	•	 chronic juvenile 

polyarticular arthritis
	•	 chronic juvenile 

oligoarticular arthritis
	•	 palindromic rheumatism
	•	 dermatomyositis
	•	 polymyositis
	•	 mixed connective tissue 

disease
	•	 cutaneous lupus
	•	 fasciitis “Shulman’s 

syndrome”
	•	 chronic relapsing 

polychondritis
	•	 Graves’ disease
	•	 Hashimoto’s thyroiditis 

(when treated before the 
destruction of glandular 
thyroid cells)

	•	 celiac disease
	•	 Peyronie’s disease
	•	 autoimmune hepatitis
	•	 primary biliary cirrhosis
	•	 primary sclerosing 

cholangitis
	•	 pemphigus
	•	 Guillain-Barré syndrome

	•	 peripheral neuropathy
	•	 Wegener’s granulomatosis
	•	 polyarteritis nodosa
	•	 autoimmune Addison’s 

disease
	•	 gout
	•	 chondrocalcinosis
	•	 autism
	•	 dystonia
	•	 arthritis of the lower limbs
	•	 medullary aplasia
	•	 glaucoma
	•	 idiopathic pulmonary 

fibrosis
	•	 microscopic colitis
	•	 ulcerative colitis
	•	 urticarial vasculitis
	•	 pruritus
	•	 sinonasal polyps
	•	 histiocytosis
	•	 cutaneous mastocytosis
	•	 iga nephropathy (blockage 

of progression)
	•	 Palmoplantar pustulosis 

presenting with chest pain
	•	 sapho (synovitis, acne, 

pustulosis, hyperostosis and 
osteitis syndrome)



3 8   >   t h e  e n d  o f  pa i n

The hypotoxic diet and Alzheimer’s disease, 
myocardial infarction and cancer

Seignalet carried out statistical studies evaluating the effects of his 
hypotoxic diet on Alzheimer’s disease, myocardial infarction and can-
cer. He proceeded by documenting, over a long period, the number 
of cases of Alzheimer’s, myocardial infarction and cancer present in 
1,200  of his patients treated with nutritherapy. He compared this 
group to a control group involving about the same number of people 
of the same origin and age group, but who had never been on the 
hypotoxic diet. His studies revealed the preventive effects of the hypo-
toxic diet: while he observed no cases of Alzheimer’s disease among 
his group of patients, there were 30 in the control group; he observed 
5 cases of myocardial infarction in his group of patients, compared 
to 28 in the control group; and lastly, he observed 3 cases of cancer 
among his patients compared to 30 cases in the control group.

4. diseases that responded 
negatively to the hypotoxic diet

	•	 amyloidosis
	•	 Addison-Biermer anemia
	•	 juvenile diabetes type 1
	•	 contact dermatitis
	•	 monoclonal gammopathy
	•	 chronic lymphocytic 

leukemia
	•	 Churg-Strauss disease
	•	 erythremia
	•	 melanomas
	•	 myasthenia gravis
	•	 narcolepsy
	•	 alopecia areata
	

	•	 idiopathic thrombocytopenic 
purpura

	•	 ulcerative colitis
	•	 sarcoma
	•	 sarcoidosis
	•	 multiple chemical sensitivity
	•	 chronic fatigue syndrome
	•	 myelodysplastic syndrome
	•	 thrombocythemia
	•	 benign tumors
	•	 Hashimoto’s thyroiditis 

(unless the diet is begun at 
the very onset of the disease)

	•	 vitiligo
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4
Key Elements of 

Dr. Seignalet’s Diet

It is well known that the different components of the human body 
are continually renewed and that the substances needed for this 
process are drawn from food. Cells also draw the energy that they 
require for proper functioning from food. As a result, our choice of 
foods has great influence on the proper functioning of our bodies. 
If we consume too many foods that our system is unable to properly 
digest and that our eliminatory and excretory organs (the kidneys, 
liver, lungs, intestines, skin and mucosal membranes) are unable to 
handle, wastes accumulate in the body and hamper normal metabo-
lism. Dr. Seignalet showed that diseases that responded well to his 
nutritional method were caused both by a genetic susceptibility and 
by environmental factors. Among environmental factors are certain 
foods that act as cofactors and that trigger diseases that are partially 
genetic in origin. Our modern diet causes an imbalance in the small 
intestine due to the accumulation of too many improperly digested 
food molecules that promote the growth of pathogenic bacteria to 
the detriment of saprophytic (good) bacteria.

Ninety percent of diseases that have the common trait of a mys-
terious mechanism and resistance to conventional treatments are 
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caused by this imbalance. Unlike the hunter-gatherer prehistoric 
human’s food, the modern diet relies on the consumption of cereals, 
large quantities of milk products (especially in North America), 
reared meats and cooked foods. Of course, prehistoric humans ate 
meat, but they ate raw meat from wild animals, which means that 
the meat had a lot less fat than the meat we consume today.

In the middle of the last century, the dawn of industrialized 
agriculture and cattle rearing brought about an even greater change 
in diet. Obviously, industrialization and globalization greatly modi-
fied farming methods and ways of feeding animals, which affected 
the quality of foods (see chapter 6, section 5).1

Finally, as we’ve increased our consumption of industrially 
processed foods, refined sugar, salt, fats and chemical substances 
since the 1960s, overweight, obesity and chronic diseases affect an 
increasing percentage of the population.

According to Dr. Seignalet, the primary cause of these mal-
functions is the inability of human digestive enzymes and mucins 
(glycoproteins contained in intestinal mucus) to adapt to the mod-
ern diet. This inability promotes the accumulation of wastes and 
harmful bacteria in the small intestine, provoking an increased per-
meability that allows the transfer of harmful molecules from bacteria 
and food into the blood and tissues. These changes, depending on 
genetic susceptibility, may induce deposit pathologies or autoimmune 
and elimination diseases. It is therefore essential for us to know 
which foods suit our systems and which foods we must avoid.

1. Enzymes
The role of enzymes in the digestion of food

Enzymes are proteins produced by cells. The role of enzymes is 
to activate biochemical reactions in living beings. Food provides 
most of the molecules on which enzymes act or that influence 
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enzyme activity. Enzymes accelerate the speed of a reaction, act 
in very small quantities and remain intact at the end of reactions. 
Enzymes are very specialized molecules, and so there are many of 
them. Each enzyme recognizes a specific site on a substrate (that 
is, the molecules on which the enzymes act) and provokes a spe-
cific type of reaction. Enzymes play a primary role in 
Dr.  Seignalet’s hypothesis regarding the diseases his diet suc-
cessfully treats. According to Seignalet, enzymes are helpful in 
explaining both the mechanisms of these diseases and their pre-
vention and treatment.

Enzymes: Their mode of action

To be able to act, an enzyme must be placed in specific conditions. 
Complementarity between an enzyme and its substrate must be 
very precise. An enzyme can be compared to a key and the sub-
strate to a lock. Once the enzyme and substrate associate, two 
factors encourage enzyme activity: 1) temperatures generally close 
to 37°C (99°F); and 2) an acidity level corresponding to a pH lower 
than 7 or an alkalinity level corresponding to a pH higher than 7. 
The optimal pH level varies with the enzyme involved. For example, 
while the pepsin enzyme, whose role is the degradation of proteins 
in the stomach, requires a pH level of 2 to 4, which is very acidic, 
trypsin, which plays the same role in the small intestine, requires a 
pH level of 8 to 9, which is very alkaline.

Because enzymes are very strong molecules that can damage 
the tissues of the host organism if they are not properly controlled, 
many mechanisms are involved in their inhibition or activation. A 
great majority of enzymes decompose substrates like food in the 
small intestine. Humans possess an arsenal of enzymes, but the 
efficiency of many enzymes will vary between individuals accord-
ing to personal heredity. An individual in whom certain essential 
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enzymes do not function as well as they should would be more 
prone to autoimmune diseases and deposit pathologies than another 
in whom these essential enzymes function properly.

The enemies of enzymes

The principal enemies of enzymes are excess free radicals,* pesticides, 
various medications (including antibiotics), tobacco, air pollutants, 
water and soil. However, according to Seignalet, the worst enemies 
of digestive enzymes are molecules from modern foods that these 
enzymes are unable to digest. As these foods accumulate in the small 
intestine, their molecules encourage the multiplication of patho-
genic bacteria; consequently, the integrity of the small intestine’s 
walls is compromised, increasing their permeability.

Consequences of enzymatic dysfunction

When enzymes can’t reduce food molecules to a sufficiently small 
size, putrefaction happens in the intestines, causing a dispropor-
tional increase in harmful bacteria, which, in the long run, affects 
the integrity of the small intestine’s walls. The dysfunction of diges-
tive enzymes is one of the main causes of the onset of autoimmune 
disease and deposit pathologies. Deposit pathologies (particularly 
glycotoxin deposit) could affect both the extracellular and intra
cellular environment. Glycotoxin deposition can more or less 
completely block certain enzymatic cascades; that is, a series of bio-
chemical reactions mediated by enzymes in a precise way. Taking 
this fact into consideration, it becomes easier to identify foods that 
must be excluded to prevent or heal numerous diseases — ​diseases 
that have so far been deemed difficult to treat or incurable.

*	 Free radical: Any atom or molecule that has a single unpaired electron in an outer 
shell. For most biological structures, free radical damage is closely associated with 
oxidative damage.
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2. The importance of small-intestine 
integrity in maintaining good health

Characteristics of the small intestine

T﻿he small intestine is a key organ. It ensures that foods are digested, 
while its epithelial mucosa serves as a barrier between the internal 
milieu of the human body and the nutritive and other elements 
from the environment. The small intestine ensures the absorption 
of water and nutrients. The integrity of the intestinal barrier is 
crucial for normal physiological functions and for the prevention 
of sickness. In certain individuals, the barrier does not play its role 
properly and lets through too many macromolecules that have not 
been sufficiently degraded by digestive enzymes. These substances 
are sometimes harmful, and in cases in which there are hereditary 
predispositions, their accumulation can encourage the onset of 
many diseases.

The small intestine is about 5 to 6 meters (16 to 20 feet) long, 
and its mucosa consists of an epithelium made of only one layer 
(1/40 millimeter) of cells called enterocytes. When a cross-section of 
the small intestine is examined, numerous folds (appendix 1a) that 
carry intestinal villi (appendix 1b) can be seen. The functional sur-
face of the villi of a small intestine is more than 100  square 
meters. Each villus contains an arteriole, a capillary network, a 
small vein and lymphatic vessels (appendix 1c). Cells of the 
intestinal epithelium (the enterocytes) are welded to each other 
with different types of junctions. Junctions referred to as tight 
junctions play a particularly important role because these links 
between the epithelial cells of the mucosa serve as barriers to 
insufficiently digested molecules, which are too big and are harm-
ful2 (appendix 1d).

In healthy individuals, the unmodified tight junctions of a 
mature intestine play a key role as they are the principal barrier 
against macromolecules. Different elements like cytokines, hor-
mones and other molecules play the role of messengers and 
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regulate the function of junctions between the enterocytes, ensuring 
the passage of small molecules into the inner milieu.

Other cell types in the intestinal epithelium

There are different types of cells in the epithelial walls of the small 
intestine: M cells, which could play a primary role in specific immu-
nity in relation to antigens located inside the intestine, and goblet 
cells, which specialize in the secretion of mucus (appendix  1c). 
Mucus helps maintain the integrity of the intestinal mucosa and 
aids in the scarification of its wounds. It is composed of a protective 
gel that is insoluble in water and a viscous layer made up of glyco-
proteins that are soluble in water, including mucins. This insoluble 
gel constitutes a physical barrier between enterocytes and micro
organisms and other harmful elements. A third kind of cell, Paneth 
cells, would secrete, in a retaliation response to pathogens, a large 
array of antimicrobial peptides against bacteria, fungi, protozoans 
and viruses.3 Finally, intraepithelial lymphocytes are located at 
the base of the epithelial layer of the intestine. These lymphocytes 
are exposed to a great variety of microbial and nutrient antigens, 
and they protect the host against invasion by microorganisms that 
penetrate the gastrointestinal tract.

Main functions of the small intestines

The small intestine takes part in the digestion of food by breaking 
down, through the action of digestive enzymes, large complex 
molecules into small simple molecules. Polysaccharides are bro-
ken down into simple sugars, lipids are broken into simple fats, 
and proteins into small peptides and amino acids. The small intes-
tine ensures the selective absorption of broken-down substances 
through the villi. The products of digestion can go through the 
intestinal barrier in two ways. Most absorbed proteins (= 90%) go 
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through the intestinal barrier and directly penetrate the entero-
cytes with the help of microvilli (appendix 1d). These proteins are 
then degraded by enzymes into lysosomes, which digest them into 
molecules too small to provoke an immune response.4 Only the 
remaining little peptides and amino acids can pass between the 
enterocytes by the intermediary of tight junctions (appendix 1d), 
which are precisely regulated to help prevent immune reactions.5 
Direct passage through the enterocytes happens with the help of an 
active transport that requires a bout of energy, while molecules go 
through the tight junctions between the enterocytes by a passive 
transport. The intestinal barrier’s integrity can be compromised 
by abnormalities in the tight junctions located between the epi-
thelial cells. When altered, tight junctions (appendix 1d) cannot 
effectively block the passage of large bacterial or nutrient molecules, 
and these molecules then cross the intestinal mucosa and can cause 
the onset of autoimmune or allergic disease.6

Finally, products of digestion in the form of average chains — ​
that is, only partly digested — ​are drained by blood and pass through 
the liver. Products of digestion of lipids are drained by the lymph. 
Food substances and other substances that are not completely 
digested are called chyle. Chyle goes through the small intestine 
into the colon. The contraction of smooth muscles, referred to as 
peristalsis, propels the ball of food through the intestines, with the 
process facilitated by the presence of mucus. Peristalsis is similar to 
a unidirectional wave, provoking successive narrowing that pushes 
food down into the extremities of the digestive tube.

Bacterial flora of the small intestine

The human digestive tract contains about 1014 bacteria (that is, hun-
dreds of billions), approximately ten times the total number of cells 
in the body. These microorganisms normally stay confined in the 
intestines. There are up to about 1011 microorganisms per gram of 
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content, while there are between ten and some hundreds of organ-
isms per gram of substances contained in the first part of the small 
intestine. This number increases in the last part of the small intes-
tine that precedes the large intestine.7 This microflora is essential 
for the normal development and functioning of the digestive tract 
and the immune system, since it ensures the maturation of the 
intestinal immune system.8 Bacteria in the colon are anaerobic in 
nature, meaning that they do not need oxygen and that in 99 per-
cent of cases, their activity depends on fermentation. In the first 
two parts of the small intestine — ​the duodenum and the jejunum — ​
there are bacteria that are aerobic in nature; that is, they require 
oxygen to grow. Anaerobic bacteria are predominant in the ileum, 
the last part of the small intestine.

A total of about 400 to 500 species of bacteria live together in 
the intestines. Some of the bacteria are there only temporarily, while 
others live there permanently. A diet rich in meats encourages devel-
opment of a flora of putrefaction, while a vegetarian diet promotes 
a flora of maceration. In its normal state, the bacterial flora that 
colonizes the intestines is a saprophytic flora, meaning that the bac-
teria live in harmony with the human body — ​in symbiosis with it. 
These bacteria complete the digestion of certain foods, break down 
bile pigments, participate in the fabrication of vitamin K, slow the 
development of yeasts and fungi, and liberate polyamines (molecules 
whose amino groups have more than one function), which are nutri-
tive for enterocytes when available in physiological doses. Sometimes 
the bacterial flora become pathogenic and encourage the onset of 
disease. In such cases, one or more dangerous bacteria overdevelop 
and provoke diseases either by secreting toxins or by crossing the 
epithelium of the intestinal mucosal membrane. Bacteria that die in 
the small intestine decompose into peptides and lipopolysaccharides 
(molecules made out of sugar molecules and lipids), as well as other, 
more or less dangerous substances, especially when they cross the 
epithelium of a mucosal membrane that has become too permeable.
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We have seen that tight junctions located between the endothe-
lial cells of the small intestine regulate the transport of nutritive 
molecules towards the internal environment of the body by pre-
venting the migration of large food and bacterial molecules, and 
the movement of microorganisms across the intestinal membrane.9 
However, this selective permeability can be directly altered by bac-
teria or indirectly altered by cytokines produced by the immune 
response of the host.10 Obviously, an overgrowth of bacteria in the 
small intestine can facilitate the transfer of these bacteria or their 
antigenic components through the intestinal barrier, which can 
harm one’s health.

Defenses of the small intestine

The small intestine can be compared to a very thin but immense 
filter, for the cells of the mucosal membrane, referred to as entero-
cytes, are set out in only one layer. They are, however, the only 
barrier that separates our internal environment from certain harm-
ful agents from the environment present in the small intestine: 
parasites, bacteria, viruses, foods.

The defense mechanism of the small intestine consists of non-
immune first-line defenses such as gastric acidity (which has 
bactericidal characteristics), digestive enzymes and bile, intestinal 
motricity, saprophytic bacteria that oppose the multiplication of 
pathogenic germs, intestinal secretions of antimicrobial peptides 
and mucus capable of neutralizing pathogens.

The immune cells disseminated in intestinal mucosa are white 
blood cells named leukocytes. Leukocytes responsible for the 
specific immune response come from a lymphoid bone-marrow 
cell. These leukocytes are made up of b lymphocytes, plasmocytes 
gotten from B lymphocytes that secrete antibodies that can recog-
nize an antigen in a very precise manner, and long-life memory 
cells (appendix 2). The second group of leukocytes responsible for 
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specific immunity is made up of t lymphocytes, which when acti-
vated by an antigen specific to them, differentiate themselves into 
1) auxiliary t cells that secrete cytokines; 2) killer t cells, referred 
to as cytotoxic cells; and 3) memory t cells (appendix 3). Another 
lineage of cells related to lymphocytes consists of nk (natural killer) 
cells, but these cells do not possess any antigenic specificity. b and 
t  lymphocytes are mostly concentrated in lymphoid tissues like 
lymphatic ganglions. Leukocytes responsible for the innate or non-
specific immune response can also be found there. These leukocytes 
come from a myeloid stem cell of bone marrow and consist of 
monocytes/macrophages, mast cells, dendritic cells and the poly-
morphonuclear group of leukocytes that include neutrophils, 
eosinophils and basophils (appendixes 4 and 5).

The need for immune tolerance

The mucosal membrane of the small intestine constitutes a 
protective — ​but imperfect — ​barrier against foreign antigens. In 
a healthy, average adult, macromolecules such as lipopolysaccha-
rides, peptides and even proteins can generally cross the intestinal 
wall in relatively small quantities with no serious adverse effects 
(which is what we mean when we speak of immune tolerance). In 
small children, however, this phenomenon can more frequently 
cause an immune response due to the greater permeability of the 
immature intestine. Therefore, there is generally immune toler-
ance towards foreign antigens when the quantity of macromolecules 
crossing the small intestine is very small or negligible.

Hyper-permeability of the small intestine

Since the 1980s, we’ve known that even in healthy individuals, the 
imperviousness of the small intestine is imperfect and that small pep-
tides can cross the intestinal barrier as easily as amino acids. Even 
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proteins cross the mucosal membrane in small, but non-negligible 
quantities. We talk about hyper-permeability of the small intestine 
as a pathological condition when large quantities of food proteins 
cross the intestinal mucosa. Thus, intolerance to cow’s milk and 
gluten can be observed in a number of adults. Migraines caused 
by milk, wheat and eggs are healed by eliminating those foods 
from one’s diet. According to Seignalet, an increase in the small 
intestine’s permeability was proven in most of his patients who were 
suffering from chronic inflammatory disease.

Causes of hyper-permeability of the small intestine

Seignalet indicated that the tract that cuts across the enterocytes 
in the small intestine is solid and rarely disturbed; meanwhile, the 
weakest link in the intestinal mucosa is the tight junctions that 
join the enterocytes to each other. It has been demonstrated that 
a fast-growing number of diseases involve alterations in intesti-
nal permeability — ​alterations that are related to changes in 
tight-junction competence (appendix 1d).11 Foods from the mod-
ern diet to which our digestive enzymes are ill adapted can help 
to create a predisposition to small-intestine hyper-permeability. 
Anti-inflammatory medications — ​the most well known of which 
include salicylates (like aspirin) and ibuprofen (like Advil) — ​
corticosteroids and certain antibiotics may also damage the walls 
of the small intestine. Antibiotics are particularly harmful when 
used over a long period: in certain individuals, they can cause a 
real dilapidation of the small intestine by deeply modifying its 
bacterial flora and altering the cells of the intestinal mucosa. The 
effect of these different factors is the excessive multiplication of 
pathogenic bacteria that destroy the cells of the intestinal mucosa 
and can cause serious lesions with inflammation.

Researchers recently showed that other hormonal factors like 
cytokines can also weaken the small intestine by altering the lipid 
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composition of its cellular membranes, and in particular, those of 
its tight junctions. In fact, cytokines are messenger molecules that 
manifest as small peptides produced by cells of the organism — ​
generally, cells of the immune system, and usually in response to 
the presence of pathogenic microorganisms. Certain cytokines 
have the ability to remarkably increase the permeability of the 
small intestine’s mucosal membrane by loosening the tight junc-
tions between enterocytes, which allows large, insufficiently 
digested molecules to cross the interior of the intestines into the 
blood and lymphatic circulation and into the interstitial fluid in 
which the cells bathe. Other enemies of the small intestine are 
excess free radicals, pesticides, certain pollutants, radiotherapy 
and chemotherapy, as well as the medications listed above.

Genetic characteristics and the development of 
small-intestine hyper-permeability

To maintain its physical and physiological integrity, an organism 
must set up strategies that enable it to avoid being engulfed by 
cells, molecules or foreign organisms. Evolution has endowed our 
bodies with a system of recognition that makes it apt to differenti-
ate between the “self” and the “nonself” by the intermediary of 
glycoproteins called hla (human leukocyte antigen), which are 
incorporated into the surface of most of its cells. hla molecules are 
part of the large gene family of major histocompatibility complex 
(mhc): genes that are specialized in the recognition of “self” and 

“nonself.” The term hla applies solely to molecules of human mhc. 
mhc genes encode for class I and class iI hla molecules. When an 
hla molecule associates with a “nonself” antigenic substance (or 
one considered thus), this association is highlighted by a recogni-
tion and signaling system that commands all the specific immune 
cells to fight the invader as a “nonself.” hla-i molecules have the 
task of reporting the presence of any endogenous antigens (such as 
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tumor antigens) coming from a transformed cell or from a cell 
affected by virus parasites or intracellular bacteria. These anti-
gens are treated like “nonself” antigens since they differ from the 
antigens of this normal cell. However, these foreign antigens are 
obviously from an endogenous source since they were produced 
in the very interior of the hla-i carrier cells (appendix 6). On the 
other hand, hla-iI molecules have the task of reporting the pres-
ence of any antigenic substances and germs that have entered the 
body through a wound or a highly permeable or wounded intestine. 
These antigenic substances come from outside the body and are 
therefore of exogenous origin and represent substances of the “non-
self” group (appendix  7). Apart from a few exceptions, such as 
mature red blood cells, all the cells of an individual carry class i hla 
molecules. Class iI hla molecules, however, are generally present 
only on apc cells whose function is to present antigens to t lympho-
cytes that carry specific receptors capable of recognizing particular 
antigens. Cells that are able to play the role of antigen-presenting 
cells (apc) are dendritic cells, macrophages and b lymphocytes. hla 
molecules are defined by the genetic baggage inherited from each of 
our parents. Each child, therefore, in part differs from or is similar to 
each of his or her parents with regard to their hla molecules; and 
consequently, individuals more or less differ from each other, except 
for identical twins.

One of the principal factors that cause excessive permeability of 
the small intestine is the genetic fragility towards certain antigens. 
As such, class iI hla molecules like hla-dq2 and hla-dq8, when 
associated with certain antigens from the environment, can deliver 
incorrect messages that can, in turn, lead the immune system to err. 
Celiac disease is a good example of genetic fragility towards a factor 
in the environment: in this case, the α-gliadin, a peptide derived 
from the digestion of gluten and found in many cereals (appen-
dix 8). In such instances, immune antigen-presenting cells (apc) 
that express hla-dq2 or -dq8 molecules can activate t lymphocytes 
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in an abnormal way. Consequently, the activated t lymphocytes will 
attack not only the gliadin molecules but also one type of protein 
present in the intestinal mucosa. This situation leads to the onset 
of a chronic autoimmune and inflammatory disease named celiac 
disease. Bear in mind, though, that the hla-dq2 or -dq8 molecule 
cannot trigger the immune disease on its own. The disease will occur 
only if the sensitive hla is associated with one or more environmen-
tal or random factors able to activate t-specific t lymphocytes that 
have the potential to trigger the disease.12 Susceptibility to at least 
fifty diseases has thus been associated with specific hla alleles in the 
presence of one or more triggering environmental factors.

Consequences of the hyper-permeability of the small intestine

As a consequence of the small intestine’s hyper-permeability, exces-
sive quantities of antigenic molecules from insufficiently digested 
food, along with pieces of bacteria and sometimes even whole bac-
teria, can cross the walls of the small intestine (appendix 9). The 
tight junctions of the intestinal epithelium, once they’ve been mod-
ified by microbial infections or by an overstimulation of the immune 
system, allow these substances to penetrate general circulation and 
to lodge in different tissues and parts of the body. Combined with 
certain genetic factors, these macromolecules can lead to the onset 
of chronic inflammatory diseases (appendixes 8 and 9).

3. Data from recent medical research 
confirming the role of hyper-

permeability of the small intestine  
in the onset of chronic diseases

Autoimmune diseases are of particular concern in the Western 
world. They affect 5 percent to 8 percent of the American popula-
tion: between 14 million and 22 million individuals. In the United 
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States, they stand third among the most widespread diseases, 
after cancer and heart disease.13 Improper functioning of the 
tight junctions of the intestinal epithelium seems to be the pri-
mary problem in many autoimmune and/or chronic inflammatory 
diseases.14 There appears to be a direct relationship between the 
Western diet and the epidemiologic prevalence of autoimmune 
and/or chronic inflammatory diseases. The number of patients 
suffering from chronic inflammatory diseases like ulcerative coli-
tis and Crohn’s disease started increasing in Western Europe and 
North America amid the economic growth that followed the 
Second World War. Many epidemiologic studies on the Western 
lifestyle since 1990  have suggested that environmental factors 
such as mass-produced food and intestinal germs play a determi-
nant role in the pathophysiology of inflammatory diseases of the 
intestine.15

Japan and intestinal inflammatory disease

In 2008, an analysis of epidemiologic data related to the Japanese 
population showed that the number of patients suffering from 
Crohn’s disease and ulcerative colitis was increasing following 
the adoption of Western dietary practices about twenty years ear-
lier.16 Although in the 1970s Crohn’s disease and ulcerative colitis 
were very rare among the Japanese, at the end of the 1980s, the 
number of Japanese suffering from ulcerative colitis was close to 
20,000, and those suffering from Crohn’s disease numbered 
about 5,000. In 2000, 60,000  people suffered from ulcerative 
colitis, and 20,000 from Crohn’s disease. In 2006, the last year of 
the compilation, cases of ulcerative colitis numbered 90,000; and 
for Crohn’s, they reached 25,000.17 Such considerable changes in 
a short time and in a large number of individuals can only result 
from environmental factors, as genetic changes take place over 
very long periods.
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An analysis of the epidemiological data in this study high-
lighted the following points:

	1)	 Westernized food could have affected the intestinal germs, which 
could have led to changes in the intestinal epithelium.

	2)	 Intestinal germs could be responsible for the onset of inflam-
matory diseases of the intestines.

	3)	 There seems to have been a latent period of about twenty years 
between the start of the Westernized diet and the manifesta-
tion of inflammatory diseases of the intestine.

	4)	 The most remarkable changes to the Japanese diet were an 
increase in foods from animals and a reduction in the consump-
tion of rice.

	5)	 A strong incidence of Crohn’s disease was observed between the 
second and the third decades of life, and for ulcerative colitis, 
between the third and fourth decades. It therefore takes approx-
imately two to three decades for the symptoms of these diseases 
to manifest in humans.

	6)	 Long-term exposure to the antigens in the intestines is neces-
sary before the first clinical signs of these diseases appear.

This study shows that twenty years after the start of nutri-
tional changes, the increase in daily consumption of meat and 
animal fats, of milk and milk products, as well as the concomi-
tant reduction of rice consumption, is linked to a marked 
increase in the cases of ulcerative colitis and Crohn’s disease in 
the Japanese. When the evolution curves of foods consumed by 
the Japanese from the 1950s are closely examined, the three most 
remarkable facts are the drop in the consumption of rice, which 
moved from about 350 grams per day to about 160 grams per day 
in 2002; the increase in the consumption of milk and milk prod-
ucts, which went from less than 10  grams per day to about 
135 grams per day; and the increase in the consumption of meat, 
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which went from less than 10 grams per day to close to 70 grams 
per day in 2002.18

The West and intestinal inflammatory disease

In Western countries, the majority of infectious diseases of the 
intestines are generally under control while food allergies and idio-
pathic inflammatory conditions (that is, diseases of unknown causes) 
have increased dramatically. In other words, these are inflammations 
without infection, a characteristic observed in chronic inflammatory 
diseases. The role of the microbial flora of the small intestine, includ-
ing pathogenic and commensal microorganisms, in the maintenance 
of good health or in the onset of chronic disease has been recog-
nized for some years now. Inflammatory diseases of the intestines 
in particular, such as Crohn’s disease, ulcerative colitis and celiac 
disease, have been the object of many research projects. Regarding 
the onset of inflammatory phenomena that seriously damage the 
intestinal mucosal membrane and increase permeability of the 
intestinal epithelium, there is consensus on the role that bacterial 
flora plays.19 If intestinal microbial flora can cause such damage 
in certain individuals, it is due in part to environmental factors like 
nutritional styles and also in part to genetic characteristics that 
affect immune-system function at the level of the intestines.

Examples of autoimmune diseases due to gluten intolerance

Gluten — ​and more precisely, a peptide called α-gliadin that is pres-
ent in wheat, barley, rye and related cereals — ​acts as a triggering 
environmental agent of celiac disease. In individuals genetically 
predisposed to celiac disease, immune antigen-presenting cells 
(dendritic cells, macrophages, and b lymphocytes) carry on their 
surface genetic molecular markers called hla-dq2 or -dq8. The pres-
ence of this genetic particularity, which plays a role in the recognition 
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of self and nonself, provokes, as mentioned above, aberrations in 
the recognition of certain antigens (appendix 8). t lymphocytes 
then react by inducing an excessive secretion of pro-inflammatory 
cytokines. The action of these causes the tight junctions of the 
intestinal epithelium to release, which increases permeability of the 
intestinal mucosa. Molecules that should normally not cross the 
intestinal barrier can then make it through and provoke disease.20 
Very early in the development of celiac disease, the tight junctions 
are open21 due to the disorganization of the proteins of which it is 
made, causing severe intestinal damage.22 Perturbation of tight-
junction proteins is directly caused by exposure to gliadin.23 Much 
evidence suggests that an increase in intestinal permeability also 
plays a central role in the pathogenesis of other inflammatory dis-
eases of the intestines. It has also been observed in a certain number 
of Crohn’s patients that an increase in permeability of the intestinal 
epithelium occurred about one year before the clinical stage of the 
disease.24 This finding indicates that excess intestinal permeability 
is an early event in the development of the disease.

Halting the autoimmune process

Initially, it was believed that once the autoimmune process was 
activated, it was irreversible.25 A new theory suggests that the 
autoimmune process can be halted if the proper functioning of the 
intestinal barrier is restored after the elimination of the environ-
mental factor or factors that interacted negatively with the genetic 
factors responsible for predisposition to autoimmune diseases.26 
The removal of gluten from the diet of individuals genetically sus-
ceptible to celiac disease brings a gradual repair of the intestinal 
mucosa and recovery of the normal function of the intestines. The 
effects of a gluten-free diet show that environmental factors are at 
least as important as genetic susceptibility27 in the development of 
celiac disease.
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Type 1 diabetes and intestinal flora

It is well established that the development of type  1 diabetes 
results from both a genetic susceptibility and environmental fac-
tors. Unlike type 2 diabetes, type 1 diabetes is insulin dependent: 
it is an autoimmune disease that destroys the insulin-secreting 
cells of the pancreas. A great deal of recent data suggest that 
genetic susceptibility to type 1 diabetes leads to the disease in 
the presence of the following environmental factors: an abnor-
mal intestinal flora, a too-permeable intestinal mucosa and an 
alteration in the immunity of the intestinal mucosa.28 The pres-
ence of commensal intestinal flora (normal flora that participates 
in the proper functioning of the intestines) in infancy is critical 
for normal physiological development, as well as proper devel-
opment and stimulation of both the adaptive immune and 
innate immune systems.29 Scientific studies on laboratory ani-
mals have shown that changes in microbial flora can lead to 
the onset of autoimmune diabetes and that taking probiotics 
can cause the secretion of anti-inflammatory cytokines that 
prevent the development of type 1 diabetes in nod (nonobese 
diabetic)30 mice.

Hyper-permeability of intestinal mucosa

Studies have shown that a person’s tendency to develop type  1 
diabetes or another autoimmune disease is usually linked to an 
abnormally permeable intestinal barrier,31 which is due to the 
alteration of tight junctions located between the intestinal muco-
sa’s epithelial cells.32 The increased permeability of the intestinal 
mucosa leaves the intestinal immune system more exposed to for-
eign antigens,33 which in turn encourages the development of 
type 1 diabetes.
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Intestinal immunity

T﻿he third element that plays a key role in the development of 
type 1 diabetes is intestinal immunity. We know that 80 percent 
of immune cells reside within the intestinal wall. A well-balanced 
microbiome (intestinal flora) favors the development and the 
activation of a normal immune system. For example, the immune 
systems of children who are born by natural means and breast-
fed are better able to protect them from autoimmune diseases 
and allergies.

Biopsies on children with type 1 diabetes show an abnormal 
activation in the system of cytokines in the lamina propria, the site 
where immune cells reside below the intestinal epithelium.34 In 
individuals suffering from type 1 diabetes, there have been more 
reports of an aberrant response to food, which is shown in an 
increased immune response towards wheat and cow’s milk, which 
can favor inflammation of the intestines.35 This type of reaction is 
based on the same general principles described above for the 
abnormal immune response to α-gliadin in celiac disease. This 
phenomenon was not observed in biopsies on healthy children.36 
However, once the disease is established, a diet that excludes these 
substances does not modify the autoimmune response of patients 
suffering from type  1 diabetes.37 Currently, it’s suspected that 
enteroviruses (viruses that enter an organism through the gastro-
intestinal system) could trigger intestinal immunity problems in 
patients suffering from type 1 diabetes. Therefore, enteroviruses, 
by modifying the secretion of cytokines, can cause an increase in 
the permeability of the small intestine, which could lead to an 
increased sensitivity towards food proteins.38

A pilot study of children genetically susceptible to type 1 dia-
betes, carried out over a mean observation period of 4.7 years, 
showed that it was possible to reduce autoimmune reactions 
against the cells of the pancreas (those that secrete insulin) by 
50 percent when the children were nourished with a hydrolyzed 
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casein-based formula (a milk protein decomposed into its different 
amino acids) for a minimum of six to eight months instead of with 
an ordinary cow’s-milk39–based preparation. The study’s authors 
believe that this dietary modification will normalize the composition 
of microbial intestinal flora, thereby diminishing intestinal permea-
bility, and by this very fact, reduce the inflammatory response, since 
exposure to nutrient antigens would be delayed until the intestine 
matures sufficiently.

Fibromyalgia and intestinal flora

Fibromyalgia, a condition of hypersensitivity of the musculo-
skeletal system, eloquently shows the link between the overgrowth 
of bacteria in the small intestine and cells’ hypersensitivity in gen-
eral.40 The intensity of pain caused by fibromyalgia correlates to 
the amount of bacterial overgrowth in the small intestine.41 This 
disease is usually linked to an increase in intestinal permeability.42 
Intestinal hyper-permeability directly corresponds to the develop-
ment of fibromyalgia, since the food or bacterial substances 
crossing an altered intestinal mucosa come into contact, in an 
abnormal manner, with the intestinal and extraintestinal immune 
system.43 Later on, these substances can stimulate the immune sys-
tem cells that cause systemic diseases like intestinal inflammatory 
diseases, allergies and arthritic diseases.44 There should be a link 
between fibromyalgia and irritable bowel syndrome, given that 
between 30  percent and 70  percent of patients suffering from 
fibromyalgia also have symptoms of irritable bowels.45 The role 
that intestinal germs play in fibromyalgia is suggested by two 
studies that showed that between 84 percent and 100 percent of 
patients suffering from fibromyalgia had tested positively for the 
production of hydrogen methane gas.46 These observations sug-
gest that an excessive increase in bacteria in the small intestine and 
an abnormal intestinal microbial flora can contribute to inducing 
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a somatic or visceral hypersensitivity in patients who have been 
diagnosed with irritable bowel syndrome or fibromyalgia, or both.47

Rheumatoid arthritis and intestinal flora

Rheumatoid arthritis is an autoimmune disease in which the 
immune system attacks the joints. Inflammation starts at the enve-
lope of the joint — ​the synovial membrane or synovium — ​and 
generally provokes pain, gradually leading to permanent lesions. 
The disease can affect the eyes, lungs and heart.

Studies analyzing the relationship between diet and rheumatoid 
arthritis are rare and often contradictory, which can be explained by 
the complexity of epidemiological studies.48

A 2007 research study confirmed the thesis that rheumatoid 
arthritis results from a reaction to food antigens and that the dis-
ease’s process begins within the intestines.49 This finding confirms 
earlier studies that showed that a meatless diet, without gluten or 
cereals and with no milk products, leads to improvement in the 
symptoms of rheumatoid arthritis patients.50 Notably, a study car-
ried out on 82,063 women between 1980 and 2002 eliminated red 
meat, chicken and fish as factors likely to trigger rheumatoid 
arthritis.51 This study strongly suggests that it is the elimination of 
dairy products and gluten that improves the symptoms of rheuma-
toid arthritis patients — ​not the elimination of meat.

In the 2007 study mentioned above,52 a group of patients suf-
fering from active rheumatoid arthritis followed, for two weeks, 
an elementary diet (a diet that excluded proteins and was made up 
of only amino acids, mono-/disaccharides and triglycerides with 
added vitamins and traces of minerals). The control groups, made 
up of patients also suffering from active rheumatoid arthritis, 
were treated with 15 mg of prednisolone per day for two weeks. 
(Prednisolone is an anti-inflammatory medication administered 
for periods not exceeding two weeks53 to patients suffering from 
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rheumatoid arthritis.) At the end of the study, all clinical param-
eters normally evaluated in rheumatoid arthritis patients had 
improved for the two groups, except for swelling of the joints in 
the elementary-diet group. Results show that the elementary diet is 
as efficient as treatment with an anti-inflammatory drug like pred-
nisolone in improving the clinical signs of rheumatoid arthritis. 
This study supports the thesis that in individuals with a genetic 
predisposition, rheumatoid arthritis results from a reaction with 
food antigens, with the pathology originating in the intestines.54

A team of researchers led by Alan Ebringer has been trying for 
many years to show that there is a link between the bacteria Proteus 
mirabilis and rheumatoid arthritis.55

This link would be represented by similarities between protein 
antigens that belong to both Proteus mirabilis and host-tissue anti-
gens. As a consequence of these similarities, an immune response 
directed at first against a microbial pathogen would be redirected 
against certain host tissues. This phenomenon, known as molecular 
mimicry, ties in with Dr. Seignalet’s basic hypothesis that bacterial 
infections are at the root of hyper-permeability of the small intes-
tine and also that certain bacterial antigens cause autoimmune 
reactions. However, Proteus mirabilis would not be the only micro-
organism that has similarities to host proteins.56 As mentioned 
above, genetic susceptibility to autoimmune reactions depends on 
risk factors such as the presence of certain hla molecules on the 
surface of cells — ​molecules that somehow constitute a passport that 
establishes the “self.” We now know that individuals who carry the 
hla-dr14 antigen on their cells are likely to develop rheumatoid 
arthritis. We also know that genetic predisposition alone is not 
enough to cause the disease: there must also be an environmental 
trigger. In this case, it is possible that a Proteus mirabilis infection 
acts as a trigger by causing the formation of lymphocyte clones 
(that had previously been sequestrated or prohibited because they 
are related to the self), which then attack the collagen of the joints.57
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Conclusion

Before the 1980s, conventional medicine hadn’t realized the extent 
to which the human intestinal microflora played a determinant 
role both in disease and in maintaining good health. Our modern 
diet seems to disrupt homeostasis — ​the equilibrium of intestinal 
microflora — ​in a significant number of individuals who have 
genetic predispositions to inflammatory disease. Also, this phe-
nomenon is becoming more and more common in older people. 
An individual’s immune response might be disturbed due to the 
overgrowth of pathogen bacteria in his or her small intestine, espe-
cially if heredity has predisposed that individual to certain diseases. 
Thus, the clinical manifestations observed in many diseases can be 
explained by several factors: the modern diet, the host response 
and nutritional and bacterial antigens crossing through a too-
permeable intestinal mucosa. To properly diagnose and effectively 
treat chronic inflammatory disease, it is essential to acknowledge 
the role played by the interaction between a host and its intestinal 
flora in the disease’s development.

4. Dr. Seignalet’s nutritional 
theory and the contrast 

between ancient diets and 
the modern diet

The ancestral diet and the modern diet

The ancestral diet appeared during the Paleolithic Era, which cor-
responds to the period during which prehominids (biped primates 
who appeared approximately 25 million years ago) and then homi-
nids (who appeared approximately 6  million years ago) evolved 
gradually into Homo sapiens (about 200,000 years ago). The diet of 
the hunter-gatherer, which developed during the Paleolithic Era, 
underwent radical transformations about 10,000 years ago, during 
the Neolithic Era.58
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Hence, the dietary needs of humans were defined by natural 
selection for millions of years, during which time prehominid ances-
tors, then hominids and after that Homo sapiens consumed foods 
derived exclusively from wild animals and uncultivated vegetables.59 
This mode of feeding influenced the selection of current human 
genetic characteristics, such as the mass and form of the body, the 
capacity to move, the mastication apparatus, growth and develop-
mental stages, the relative size of the brain, metabolic activities and 
particularly the specificity of digestive enzymes.60 The passage to the 
Neolithic Era about 10,000 years ago corresponds to the period dur-
ing which humans became sedentary. Three great changes resulted 
from this development: the domestication of cereals, principally 
wheat and barley; the breeding of goats and cows that produce milk; 
and the cooking of several foods. This period, which began with the 
Neolithic Era, represents less than 1 percent of the period that wit-
nessed the evolutionary development of humankind. The changes 
that arose during the Neolithic Era have, in turn, resulted in the 
industrial production of food during the last two centuries.61

Given the slow pace of evolution, the changes tied to agriculture 
and industrialization came too fast for the human genome to adapt 
itself to them. Anthropological studies have established that pres-
ent-day humans have the same genetic characteristics as Paleolithic 
generations, and that consequently, we are adapted to the nutri-
tional mode of the period that preceded agriculture.62 During the 
preagricultural period, humans were hunter-gatherer nomads who 
ate game, fish, fruits, vegetables, uncultivated plants and honey 
when possible. They consumed neither milk (except their mother’s 
milk) nor dairy products, nor oils, salts, transformed foods or 
refined sugars. Compared to the present-day Western diet, food dur-
ing the Paleolithic Era provided much more soluble and insoluble 
fiber, as well as two to ten times more micronutrients. In fact, cereal 
grains began to interact with the human genome only about 
10,000 years ago, and except for humans, no free-living primates 
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consume this type of food. Since the advent of agriculture, cereals 
such as wheat, rice and corn provide humans with 40 percent to 
90 percent of their energy needs, contrary to what happened during 
the period preceding the development of agriculture.63

The industrialization of food

The twentieth century witnessed the development of the food 
industry, which ushered in changes in oil processing, livestock 
feeding, plant cultivation and animal rearing, as well as in culture, 
with the new methods often leading to deficiencies in vitamins 
and particularly in minerals.64 Such radical changes in diet, taking 
place during such a short period in relation to the rate of human 
evolution, may explain the susceptibility to chronic disease that 
affects 50 percent to 65 percent of individuals aged fifty and above 
in most Western countries.65 Diet-related chronic disease is 
extremely rare in hunter-gatherer peoples or in non-Westernized 
societies. One could counter that assertion by saying that the life 
expectancy of these populations is very inferior compared to that 
of industrialized countries, which would explain the differences 
observed. However, if we consider the years between 1950 and 
1970 in Western countries, there is evidence that chronic inflamma-
tory diseases such as type 2 diabetes, arthritis, cancers and heart 
diseases were much less common in people aged fifty and older 
than they presently are.

In summary, for millions of years, hominids and their descen-
dants consumed non-transformed foods to which, during evolution, 
their enzymes and mucins had adapted. The modern diet, which 
dates back to the Neolithic Era, is rich in new molecules to which 
our enzymes and mucins are not necessarily well adapted. The situ-
ation got worse during the twentieth century, particularly since the 
1980s, with the massive industrialization of food and the globaliza-
tion of eating habits.
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5. Domesticated cereals: A food issue

According to references cited by Seignalet, cereals are vegetable 
species whose grains, either whole or reduced to flour, serve as food 
for humans and domestic animals. Plants considered to be cereals 
include wheat, barley, rye, oats, buckwheat, rice, millet, sorghum, 
corn and other related cereals. Most cereals are grasses, with buck-
wheats being among the exceptions.

Cereals contain 10 percent protein on average, little fats, lots of 
carbohydrates, mineral salts and vitamins. Hunter-gatherers already 
consumed wild carbohydrate grains during prehistoric times, but 
only in small quantities.66 Currently, cereals make up two-thirds of 
the calories and half of the proteins absorbed by humans. The 
modern-day food pyramid based on grains is contrary to the feeding 
experience that corresponds to hominid evolution.

Changes in the structure of cereals

Cereals have undergone numerous modifications since the begin-
ning of agriculture, and these changes are due to several causes: a) an 
initial selection from a population of wild grasses to retain only 
the forms suitable for cultivation; b) a selection that conserved, 
for future planting, only grains from the best ears and the biggest 
grains, which often resulted from genetic mutations (meaning that 
consequently their proteins could differ from those of the original 
grains); c) hybridization; and d) transplantation into a new envi-
ronment, which implied a selection of the most adapted variants.

Modifications in wheat, rice and maize according 
to a review of the literature by Seignalet

About 10,000  years ago, the ancestor of wheat had a diploid aa 
genome with seven pairs of chromosomes. Hybridizations, muta-
tions and recombinations led to hard wheat, which comes from a 
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tetraploid cereal with 14 pairs of chromosomes. Hard wheat is used 
in making pastes and semolina. Kamut wheat, often said to be 
ancestral, is also transformed, as it has 14 pairs of chromosomes. 
Soft wheat has 21 pairs of chromosomes and is used in making 
bread, pizzas, croissants, cakes, cookies and wheat flour. Barley 
and rye have 7 pairs of chromosomes and are diploid; they would 
have had the same ancestors as wheat. Wheat is very close to bar-
ley, a little less so to rye and even less to oats. It is very distant 
from rice, maize and African cereals. Bread combines starch grains 
and proteins, some of which form a network called gluten during 
kneading. Rice has 12  pairs of chromosomes. Rice is different 
from the other cereals in that despite manipulations of it by farm-
ers, it tends to return to its initial wild state. Modern rice is 
therefore more or less identical to prehistoric rice. Maize descends 
from teosinte, from which it differs by five major and several 
minor mutations. Wild maize does not exist anymore.

The harmful effects of cereals

Data cited by Dr. Seignalet indicate that wheat, and to a lesser extent, 
maize, have been implicated in several diseases: rheumatoid arthritis, 
multiple sclerosis, celiac disease, dermatitis herpetiformis, certain 
migraines, type 1 diabetes, schizophrenia and Crohn’s disease.

Seignalet believed that the danger of cereals resides in the struc-
ture of certain proteins in wheat, maize and related cereals. These 
proteins would have undergone profound mutations during pre-
historic times that, Seignalet affirmed, the enzymes and mucins of 
some humans were not well adapted to. He put forward the hypo-
thesis that cereal proteins became harmful after cooking due to the 
transformations they undergo in the process. This hypothesis was 
tied to the fact that all cereal products are cooked or prepared by 
techniques requiring high temperatures. Seignalet asserted that rice 
proteins, even once altered by cooking, were much better tolerated.
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Recent studies confirming the harmful effects of cereals

Seignalet’s hypothesis on the harmful effects of cereals resulting 
from their transformation by treatment with high temperatures is 
now confirmed. Scientific results demonstrating the plausibility 
of this hypothesis are explained in detail in chapter 4, section 7. 
Several health problems related to the consumption of cereals have 
been uncovered following the discovery in 2003  of receptors for 
toxic products arising from high-temperature cooking of cereals. To 
begin with, wheat is one of the eight most allergenic foods that pro-
voke more than 90 percent of allergic responses.67 These allergies are 
associated with several wheat proteins, the most important being 
gluten.68 However, intolerance phenomena, which unlike allergies 
do not necessarily involve the presence of antibodies specific to cer-
tain cereals, seem much more widespread than allergies. Thus, celiac 
disease (chronic inflammation of the intestine) affects 1 percent of 
the Western population,69 while dermatitis herpetiformis would have 
an incidence rate somewhere between 0.2 percent and 0.5 percent.70 
Gluten acts as a cofactor in celiac disease, which affects genetically 
predisposed individuals: the predisposition concerns the hla-dq2 
and hla-dq8 antigens in about 95  percent of patients, and the 
hla-dq8 antigen in about 6 percent of them.71 Celiac disease there-
fore results from an autoimmune response triggered by gluten in 
certain genetically predisposed individuals.72

Autoimmune diseases such as rheumatoid arthritis occur more 
frequently in patients suffering from celiac disease and their 
families.73 Also, associations between wheat, celiac disease and 
schizophrenia have been established.74 Other associations between 
gluten sensitivity and neurological symptoms, despite the absence 
of damage to the intestinal mucosa, have been observed,75 as has 
been the case with sporadic ataxia.76 In addition, gluten sensitiv-
ity has been associated with eczema,77 irritable bowel syndrome,78 
migraines,79 acute psychosis80 and other neurological diseases.81 
A relationship with autism has also been reported.82 Some physicians 
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recommend a gluten-free and dairy-free diet for children suffering 
from autism.83

A number of research studies suggest that gluten primarily 
affects the nervous system84 in people who are genetically sensitive 
to gluten, which would explain why small quantities of gluten can 
cause serious pathological reactions, as well as a variety of symptoms. 
It is estimated that at least one out of ten people are affected by glu-
ten.85 In many cases, the disease is silent at the intestinal level and is 
not diagnosed. Therefore, to preserve the health of the whole com-
munity, it is crucial to properly understand the gluten syndrome.86

Gluten, in addition to several cereal proteins, is likely to trigger 
chronic inflammatory conditions that cause numerous diseases.87

6. The problem with animal milks
The harmful effects of dairy products

For several million years, the ancestors of man and homo sapiens did 
not consume any other milk but maternal milk. Domestication of 
milk-producing species began about 10,000  years ago, and the 
consumption of animal milk and its derivatives would have begun 
during this period. The selection of milk-producing cows is rela-
tively recent, and it is particularly from the mid-twentieth century 
that cow’s milk and its derivatives began to occupy a prominent 
place in the nutrition of adults and children, particularly in America.

However, Seignalet affirmed that the regular consumption of 
milk products can have adverse health effects, including the devel-
opment of chronic inflammatory diseases.

Breast milk and cow’s milk

According to several authors, human milk is the only food really 
adapted for the needs of a newborn and a young child. When we 
compare a woman’s milk with cow’s milk, we see important differ-
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ences in the development of an infant compared to that of a young 
calf. Thus, cow’s milk contains 32 grams per liter (g/ l) proteins, 
compared to 9 g/ l for a woman’s milk. Furthermore, casein repre-
sents 80 percent of the total protein in cow’s milk, compared to 
17 percent for a woman’s milk — ​probably because the growth of a 
calf is much faster than the growth of infants, with calves doubling 
their birth weight in 36 days, compared to 105–126 days for infants.88

Cow’s milk proteins and human diseases

Recent studies tend to demonstrate that the a1 variant of beta-casein, 
a protein, is particularly abundant in the milk of Holstein cows and 
other predominant races in our livestock. This variant could play a 
role in the development of human diseases.89 Epidemiological 
studies conducted in New Zealand suggest that the consumption 
of a1 beta-casein is associated with a higher national mortality rate 
related to cardiovascular diseases. (The caseins are the most impor-
tant proteins in cow’s milk, where they account for 80 percent of 
proteins. Caseins play an important role in the toxicity of cow’s 
milk. More articles cited demonstrate the differences between the 
casein found in cow’s milk and breast milk and link it with cardio-
vascular disease.)90 Another notable difference between human 
milk and cow’s milk is the predominant presence in human whey of 
the protein alpha-lactalbumin, while in cow’s milk the predominant 
protein is beta-lactoglobulin, which is absent from human milk.91

Development of the human brain and breastfeeding

Another major difference is that the carbohydrates and complex 
lipids found in human milk favor the much more complex devel-
opment of the brains of infants, which develop more slowly than 
those of calves. This long maturation is related to the intellectual 
faculties of humans. A meta-analysis based on eleven controlled 
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studies shows that human milk, in comparison to cow’s milk for-
mulas, is associated with a 3.2-point rise in children’s intelligence 
quotients. This difference has been observed at age six months 
and has been maintained up till age fifteen, the oldest age consid-
ered in the study. In regard to cognitive development, the longer 
the period of breastfeeding, the greater the difference between the 
two methods of milk feeding.92

Protective effects of breastfeeding

Numerous studies have shown that breastfeeding protects against 
several pathologies. From a review of the literature covering the 
period between 1966  and 2001, we conclude that breastfeeding 
protects against atopic diseases or allergies. Other research sug-
gests that breastfeeding guards against asthma, type  1 diabetes, 
Crohn’s disease and ulcerative colitis.93

According to Seignalet, the fact that cow’s milk contains three 
times more calcium and iron than breast milk is not without conse-
quence. These minerals are poorly absorbed by the intestinal mucosa 
of an infant, which paradoxically sometimes leads to a deficiency in 
iron and calcium, while the infant who is breastfed suffers no such 
deficiency. Seignalet points out that the growth factors found in 
cow’s milk are meant to enable the calf put on more than 100 kg 
(220 lb) in one year, which is unsuitable for a human being.

Recent research confirming the existence of relationship 
between milk products and chronic diseases

New data from recent research studies strongly support the hypoth-
esis that animal milk favors the onset of chronic diseases in humans. 
According to Professor B.C. Melnik,94 consumption of animal milk 
proteins is an environmental factor that helps to trigger most of 
the chronic diseases found in Western societies. Organizations 



k e y  e l e m e n t s  o f  d r .   s e i g n a l e t ’ s  d i e t   <   7 1

dedicated to the promotion of healthy nutrition strongly recom-
mend the consumption of milk and milk products, but it seems as 
if we have failed to consider the negative long- and short-term 
effects of these products on health. The particularly negative effects 
of milk products are largely due to the changes in hormonal equilib-
rium between insulin, the growth hormone, and igf-1 (insulin-like 
hormone growth factor 1), the structure of which resembles that of 
insulin.95 These changes lead to an increase in blood insulin and, 
consequently, a constant increase in the serum levels of the igf-1 hor-
mone as well as the development of type  2 diabetes and other 
chronic diseases in genetically predisposed individuals.

igf-1 hormone and cancer

The igf-1 hormone is a powerful mitogen (an activator of cell mul-
tiplication) that when linked to its receptor in various tissues 
induces cellular proliferation and inhibits apoptosis.96 (Apoptosis 
is programmed cell death — ​cell suicide controlled by a signal.) In 
abnormal and/or cancerous cells, it is a particularly beneficial activ-
ity. Because the igf-1 hormone can prevent suicide in abnormal cells, 
it has the characteristics of a tumor activator.97 Different studies 
have demonstrated that there is a correlation between high serum 
igf-1 levels and an increase in the incidence of colorectal cancer, as 
well as breast, ovarian, uterine, prostate and lung cancers.98 Long-
term studies carried out in Scandinavia involving 25,892 Norwegians 
clearly showed that daily consumption of more than 750 milliliters 
of milk yielded a relative risk of 2.91 of developing breast cancer 
when compared to a relative risk of 1.0, which corresponds to a 
neutral result.99 Curiously, this 2.91 relative risk is not publicized. 
Meanwhile, the Women’s Health Initiative100 study that found a 
1.26 relative risk of developing breast cancer after taking hormone 
replacement enjoyed a lot of publicity in journals and among med-
ical doctors. Many patients discontinued a treatment that had 
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improved their quality of life following the publication of this 
study, whose protocol had noticeable weaknesses, as gynecologist 
Sylvie Demers reveals in her book Hormones au féminin.101

Milk products and increases in blood insulin levels

Cow’s milk contains 4 to 50 nanograms of active igf-1 per milliliter 
(ng/ml). High levels of igf-1 are still detectable after the milk is pas-
teurized and homogenized. Human and bovine igf-1 have the same 
amino-acid sequences, and consequently bovine igf-1  binds to 
human receptors.102 High consumption of milk in humans is associ-
ated with a 10 percent to 20 percent increase in levels of circulatory 
igf-1 in adults and a 20 percent to 30 percent increase in children,103 
which probably explains why milk products have an insulin index 
(that is, the increase in the quantity of insulin in the blood following 
the ingestion of a carbohydrate) that is three to four times higher 
than their glycemic index104 (that is, the increase in the quantity of 
sugar in the blood following ingestion of a carbohydrate). This is 
true for skimmed as well as whole milk, indicating that the fraction 
of milk proteins is what is responsible for the increase in blood insu-
lin levels.105 The fact that even the intake of skimmed milk has been 
associated with type  2 diabetes points in the same direction.106 
Except for cheese, which has an insulin index two times less than 
that of milk (a characteristic that has not yet been explained), all 
milk products, including yogurt, ice cream, cottage cheese and 
products made from fermented milk, have strong effects on insu-
linemia.107 Milk products increase the level of igf-1 more than any 
other protein food source, including meat. One consequence of 
hyper-insulinemia is the acquisition of insulin resistance, which can 
contribute to an excessive increase in the weight of a newborn and 
favor obesity and type  2 diabetes.108 These observations are sup-
ported by clinical results that show high serum igf-1 levels in obese 
children. At two months, children who are breastfed have a serum 
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igf-1 level of 93.3 +− 23.6ng/ml, while those who are fed with a cow’s 
milk formula show an igf-1 level of 129 +− 39.8 ng/ml.109

Stimulation of insulin secretion and the 
development of chronic diseases

According to an article by Melnik110 in an issue of Medical Hypotheses 
that addressed all facets of this problem, the consumption of cow’s 
milk, because it induces a strong stimulation of insulin and igf-1 
and an increase in insulin resistance, is contrary to physiological 
principles of human nutrition developed during evolution. Advo-
cating consumption of cow’s milk to promote bone formation and 
mineralization is short-sighted and does not take into account 
well-documented facts demonstrating the role played by cow’s 
milk proteins in the development of cardiovascular diseases, type 1 
diabetes, obesity, neurodegenerative diseases, acne, and atopic 
and autoimmune diseases, including different forms of arthritis 
and certain cancers. High levels of igf-1 would promote the devel-
opment of these diseases, as high levels have an inhibitory effect 
on the mechanisms of apoptosis. It is no coincidence that these 
diseases most particularly affect Western countries, where the con-
sumption of cow’s milk and dairy products is strongly encouraged. 
These works corroborate Dr. Seignalet’s hypotheses: he believed 
that the composition of cow’s milk evolved to accelerate the growth 
of the calf and did not suit the slow development of the human 
being and, particularly, the human brain.

Correlation between the high consumption of 
milk in children and type 1 diabetes

Official recognition of the harmful effects of milk would cause enor-
mous economic repercussions, just as was the case for a very long 
time with cigarettes. So the powerful argument of “controversy” is 
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put forward instead. To feed the controversy, the dairy industry 
uses the fact that the inclusion of cheese in independent studies 
weakens the relationship between the consumption of cow milk 
proteins and the development of type 1 diabetes. This argument is 
contestable, for it has been demonstrated that unlike other dairy 
products, cheese does not lead to a marked increase in insulinemia 
and in the level of blood igf-1.111

Meanwhile, certain correlations seem much more valid: the 
consumption of cow’s milk in children up to age fourteen in twelve 
countries correlates almost perfectly with rates of type 1 diabetes. 
This relationship was demonstrated in an analysis published in 1991, 
which indicated that 94 percent of the incidence of this disease 
could be explained by a difference in the consumption of cow’s 
milk, according to geographic variation.112 In Finland, where there 
is enormous consumption of dairy products, type 1 diabetes occurs 
thirty-six times more frequently than in Japan, where there is little 
consumption of dairy products.113 According to a study carried out 
between 1990 and 1999,114 a diagram indicating the incidence of 
type 1 diabetes in children less than fourteen years old, in fifty-seven 
countries, clearly shows that countries with the highest consump-
tion of dairy products also have the highest annual incidence rate: 
more than fifteen diagnosed cases per 100,000 inhabitants. Canada 
comes sixth, with more than twenty cases of type 1 diabetes diag-
nosed per 100,000 inhabitants each year, while Finland comes first, 
with about forty cases per 100,000 inhabitants per year.115

According to Melnik, we need to be particularly concerned 
about the consumption of cow’s milk during pregnancy and dur-
ing the postnatal period. These are crucial times in the development 
of children, and that development should only be stimulated by 
growth factors produced by their own species. Hormonal changes 
during the first months of uterine life and postnatal life can affect 
an individual’s health as an adult, predisposing that individual to 
cancer, allergies and other chronic diseases. Epidemiological, bio-
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chemical and clinical studies, as well as circumstantial evidence, 
support the hypothesis that the consumption of cow’s milk is a 
great danger to health and should be recognized as being at the 
origin of most chronic diseases in industrialized countries.116

Chronic disease and accelerated 
industrialization of milk production

Between 1925 and 1955, type 1 diabetes was rare in Western coun-
tries.117 However, the incidence of type  1 diabetes had increased 
annually by about 2.8 percent since the 1960s, corresponding to an 
increase in the consumption of dairy products.118 Roughly the same 
period has seen an increase in chronic disease in the West, coinciding 
with the accelerated industrialization of food.119 To increase milk 
production, particular breeds of cows were selected, their diet was 
changed and in many cases, the animals were raised “above ground” 
(that is, kept locked in a barn). In 1955, a French cow produced 
2,000 kilograms of milk per lactation and met its feeding needs with 
prairie grass and hay. Today, the Prim’Holstein cow, widespread in 
our herds, produces an average of 9,100 kilograms of milk per lacta-
tion and can even surpass 11,000 kilograms per lactation. To attain 
this immense productivity, milk cows, which are herbivores, are fed 
grains containing carbohydrates that are rich in starch and rapidly 
absorbed, including corn, barley and soybeans, generally conserved 
by ensilage, as well as molasses and dextrose. These foods induce an 
insulin resistance in cows, which could result in the development of 
diabetes if the cow were allowed to live long enough.120

A resistance to insulin, and, most often, diarrheas are observed 
in calves when they are intensively milk fed.121 Dairy cows are also 
given hormones and antibiotics to respectively increase their produc-
tivity and fight diseases, including mastitis, a common inflammation 
of the udder in these extremely productive cows. Dairy cows are 
called “animal machines” and are compared to “mechanical engines” 
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as if they were cars.122 Just how illogical our modifications of these 
herbivores’ feeding habits has become was demonstrated by mad 
cow disease in the 1990s. This disease, properly called bovine spon-
giform encephalopathy, stemmed from bovine contamination 
through the consumption of bones and meat flours contaminated 
with nervous tissues of sick animals.

It is unrealistic to think that major dietary modifications in cows 
will not affect their milk and, therefore, dairy products. Is it merely 
coincidental that since the 1960s, the rates of type 1 diabetes and 
other chronic diseases have increased with the industrialization of 
food production, particularly milk production? One must also 
consider the fact that milk is sterilized at high temperatures. The 
harmful effects of treating foods with high temperatures will be 
discussed later in this chapter.

Dairy products and osteoporosis

Osteoporosis is a major health issue in the West. It is a disease that 
causes a weakening of the bones and an increased risk of fracture 
by reducing bone density and changing the micro-architecture of 
bone tissues. It has multiple causes such as genetic factors, hor-
mone deficiency — ​mainly estrogen and parathormone — ​dietary 
habits, lifestyle and lack of physical exercise. This multiplicity is 
the reason why, even though calcium is an essential component of 
the skeleton, the development of a healthy skeleton is too com-
plex to be limited to a mere intake of calcium and vitamin D. It’s 
now evident that taking the appropriate quantities of calcium and 
vitamin D cannot efficiently protect one from bone loss, especially 
in old age.123 Regular physical exercise is an excellent way to pro-
tect one’s health as a whole, and starting from menopause, it is an 
excellent way to ensure bone strength.124

Because multiple factors are involved in the development of 
osteoporosis, it is difficult to discern the different interactions 
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among these factors and to find a means of fighting the disease. 
However, presenting dairy products as a cure for osteoporosis 
because dairy products are rich in calcium and proteins is not jus-
tified. Many scientific studies have shown that despite an increase 
in the consumption of dairy products, the incidence of osteopo-
rosis has noticeably increased in the last two or three decades. 
Osteoporosis affects about 25 percent of menopausal women in 
North America. In fact, one out of two women and one out of five 
men, aged fifty and over, will suffer a fracture due to osteoporosis 
at some point during the remainder of their lives.125 Osteoporosis 
leads to a great number of fractures and contributes to the increase 
in mortality rates among seniors.126

Countries with high rates of consumption of dairy products and 
animal proteins also present the highest rates of bone fractures due 
to osteoporosis.127 Two longitudinal studies (that is, studies that fol-
low the subjects for many years) on women’s health (one at Harvard 
University that followed 75,000  nurses over twelve years, and 
another in Sweden that involved 60,689 women over eleven years) 
found that an increase in milk consumption did not protect against 
the risk of osteoporotic fractures.128 Also, two meta-analyses on the 
intake of milk or dairy products in relation to fracture risk did not 
report a drop in fracture risk with an increase in the intake of milk or 
dairy products or an increase in dietary calcium.129

Modern nutrition and osteoporosis

Contrary to primitive man’s diet, which was largely based on foods 
such as fruits and wild plants, which are rich in alkaline substances, 
the Western diet is based on high consumption of meat, dairy prod-
ucts, cereals, sweets and salt, which leads to an excess acidity in the 
body that is not countered by a sufficient intake of alkaline foods 
such as fruits and vegetables. Blood pH levels outside alkaline val-
ues between 7.32 and 7.42 cannot sustain life. To protect itself from 
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excess acidity (excess H+ ions), the body has a buffer system that 
maintains normal pH levels in the blood. This buffer system intro-
duces alkaline mineral substances such as calcium, magnesium and 
potassium, among others, into the bloodstream. These minerals are 
primarily found in bones and secondarily in other tissues such as 
cartilage, teeth and muscles.130 The acid-base balance of body fluids 
is essential for the proper functioning of enzymatic reactions in the 
body, cellular metabolism, and oxygenation. In short, this balance 
is essential for homeostasis. Contributions in hydrogen ions — ​h+ 
(acid intake) — ​derive from protein degradation and cell metabolism 
while contributions in hco3– (a molecule with a buffer role) are 
from alkaline foods such as vegetables.

The kidneys play an important role in this balance by allowing 
the removal of h+ (acid molecules) and the reabsorption of hco3– 
(alkaline molecules).The acid-base balance is a very determinant 
factor in human health because it influences the structure and the 
function of proteins, the permeability of cellular membranes, the 
distribution of electrolytes and the structure of connective tissues.131

In young people, kidneys respond effectively to metabolic aci-
dosis by increasing the excretion of H+ ions, thereby minimizing 
blood pH perturbations.132 However, our ability to excrete hydrogen 
ions decreases as we age — ​even for those of us in good health — ​and 
this drop becomes significant when we reach our fifties.133 This 
implies that as the body ages, it increasingly acidifies, making it 
more and more necessary to increase the daily intake of fruits and 
vegetables. Fruits and vegetables have alkalinizing properties 
because they are metabolized in the form of bicarbonates (hco3), 
which not only help compensate for the drop in renal function but 
also protect this same function.134

Unfortunately, all surveys in North America show that most 
individuals have a low intake of fruits and vegetables. Because we 
continue to consume too much acidic food as we age, we develop a 
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slow and gradual metabolic acidosis. (Metabolic acidosis occurs 
when the kidneys do not remove enough acid from the body.)

Because of that, demineralization and resorption of bones 
increase with age, thus favoring the onset of osteoporosis.135 It’s 
been shown that a diet rich in fruits and vegetables protects against 
osteoporosis because it leads to high mineral density of the femo-
ral neck and a drop in biochemical markers for bone resorption in 
pre- and post-menopausal women.136 Therefore, a high consump-
tion of fruits and vegetables has a solidifying effect on bones; or at 
least, it helps them maintain their integrity, as the digestion of 
fruits and vegetables supplies a considerable amount of bicarbon-
ate, an alkalinizing substance that prevents the body from drawing 
away alkaline salts in bones to maintain the slightly alkaline pH 
levels in the blood that are indispensable to life.

Lastly, the high consumption of sodium chloride or table salt 
(as is typically the case in a Western diet), along with an acidic diet, 
further increases the acidity of bodily fluids.137 The effects of such 
a diet are amplified with age as kidney functions diminish, which 
could favor metabolic acidosis and the development of chronic 
diseases such as osteoporosis.138 Relying on a number of scientific 
studies that show that a high consumption of dairy products does 
not protect adult women from fractures, the World Health 
Organization recommends an increase in physical activity, the 
reduction of salt and animal protein, and an increase in the con-
sumption of fruits and vegetables to fight against osteoporosis.139

Calcium food sources

Even though an adequate intake of calcium cannot in itself prevent 
osteoporosis, it is nonetheless an indispensable mineral for healthy 
bones. Is it possible to efficiently replace dairy products as a source 
of calcium for bone development and still have healthy bones?
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In Western countries, healthcare providers and nutritionists 
highly recommend dairy products for the growth and good health of 
bones. However, as we have seen, it’s necessary to rethink this idea, 
given the long-term, adverse effects of the consumption of cow’s milk 
and dairy products on human health. Many plants, such as green 
vegetables and legumes that are rich in fiber, antioxidants, micronu-
trients, vitamins and vegetable proteins, are excellent sources of 
calcium, and their consumption also helps to maintain a healthy 
body weight.140 In addition, the calcium in plants tends to be easier 
to absorb than that from dairy products.141 In fact, the calcium in 
legumes and most green vegetables is absorbed in humans in propor-
tions of 40 percent to 64 percent compared to about 32 percent for 
calcium in milk.142 The simple fact that one consumes the appropri-
ate quantities of calcium and vitamin D does not lead to the optimum 
use of that calcium. A study of healthy teens showed that those on a 
Mediterranean diet had better rates of calcium absorption and reten-
tion, as well as a reduced urinal excretion of calcium,143 even though 
they consumed less calcium compared to those on a Western diet. A 
diet such as the Mediterranean diet could lead to better bone growth 
and prevent diseases such as osteoporosis. It seems there is a positive 
link between the consumption of fruits and vegetables, which are 
abundant in the Mediterranean diet, and bone mineralization.144

List of foods containing interesting and 
bio-absorbable quantities of calcium

The following foods contain an interesting quantity of bio-
absorbable calcium: some alkaline mineral waters rich in calcium 
(see chapter 6, section 2), firm tofu, enriched soy beverages, black-
eyed peas, sesame seeds, almonds, parsley, flax seeds, chickpeas, dried 
apricots, dried figs, Chinese cabbage, kale, seaweed, white beans, 
kidney beans, arugula, sunflower seeds, sun-dried tomatoes, peanuts, 
currants, bok choy, broccoli, brussels sprouts, radishes, rutabaga.145
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Daily calcium requirements

According to C.D. Hunt and L.K. Johnson,146 our daily calcium 
requirements appear to be overestimated. In fact, according to 
R.P.  Heaney,147 for someone who eats adequately, calcium needs 
seem to be around 741 milligrams per day (mg/day) or even 500 mg/
day, instead of 1200–1500 mg/day as generally suggested by nutri-
tionists who rely on the recommendations provided by “Canada’s 
Food Guide.”148 Hunt and Johnson’s conclusions are based on the 
most extensive study available that consolidated calcium-balance 
data from metabolic studies that used the most controlled and 
rigorous experimental procedures.149

Osteoporosis and nutrition

Recent studies on bone health and the prevention of osteoporosis 
showed not only the importance of vitamin D150 for good calcium 
absorption but also the contribution of minerals such as magne-
sium, potassium,151 vitamin C,152 vitamin K,153 many B-complex 
vitamins and carotenoids.154 Scientific studies that link the con-
sumption of animal proteins and osteoporosis often have 
contradictory results. On the one hand, a high intake of animal 
proteins contributes to bone loss, but on the other hand, a low 
consumption of proteins has been linked to an increase in frac-
ture risk in older individuals.155

In conclusion, it is obvious from numerous published studies 
that the best protection against osteoporosis is a balanced diet con-
taining a large proportion of fruits and plants, reasonable 
consumption of animal proteins, moderate consumption of alcohol 
and limited consumption of foods containing empty calories such 
as sweets, farinaceous foods and foods classified as junk foods.156 
Such a diet, accompanied by regular physical exercise, significantly 
improves bone health in various age groups.157 Nonetheless, in 
young158 and menopausal women,159 the acidity of body fluids could 
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be buffered by the consumption of fruits and vegetables and the 
intake of an alkaline mineral water rich in calcium (= 200 milli-
grams per liter [mg/ l]) and bicarbonate (= 1000 mg/ l) and poor in 
sulfate (= 50 mg/ l). In both groups, daily consumption of this kind 
of mineral water significantly reduces bone resorption.

7. Cooking food
Seignalet and the hazards of cooking

According to Seignalet, as much as possible, foods should be 
eaten raw, as cooking very often leads to the formation of toxins 
due to the Maillard reaction. The Maillard reaction was described 
about a hundred years ago160 by a French biochemist of the same 
name. During high-temperature cooking, principally of animal 
proteins and many cereals, the Maillard reaction causes changes 
in foods: color changes to yellowish brown, and odor and taste 
change in intensity. Since many foods require cooking before 
being eaten, one should try, as much as possible, to reduce both 
cooking temperature and cooking time. From 120°C (248°F), heat 
modifies the nature of proteins in the presence of carbohydrates 
(sugar), and these modifications can cause toxic and carcinogenic 
derivatives due to the creation of very strong chemical bonds, 
called covalent bonds, between carbohydrates and amino acids or 
proteins. These molecules are extremely complex, and our enzymes 
find it more and more difficult to digest them as they become more 
complex. The most complex molecules are insoluble in water and 
cannot be broken down by digestive enzymes.

In the presence of intestinal hyper-permeability, large mole-
cules from the Maillard reaction can cross the intestinal barrier 
and accumulate if not in cells, then at the very least, in the extra-
cellular medium, which in turn can lead to deposit pathologies. 
These molecules may also be captured by macrophages, which 
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could transport them whole to areas of elimination, thus inducing 
elimination pathologies. Seignalet notes that where there is a 
heavy consumption of cooked animal meat, a heavy price is paid 
through obesity, type 2 diabetes, cardiovascular disease, breast 
cancer and colon cancer. Inuit peoples, who in the past ate mostly 
fish and raw caribou and also ate large quantities of animal fat, 
were usually ten times less likely to suffer from cardiovascular dis-
eases compared to Europeans and Americans. Since they’ve 
adopted a Western-style diet, cardiovascular diseases and type 2 
diabetes affect a large portion of the population.

Recent scientific studies confirming the harmfulness 
of some foods cooked at high temperatures

Recent scientific studies not only confirm Seignalet’s assertions 
about the health hazards of high-temperature cooking, but even 
further highlight them, pointing out precisely the various mecha-
nisms at work.

Cooking makes food molecules highly mobile, thus allowing 
new bonds to form between them. When amino acids, peptides or 
proteins react with sugar or lipids at high temperatures (110–180°C 
or 230–356°F), the Maillard reaction takes place, and new com-
pounds form.161 Different reaction products form when the Maillard 
reaction takes place without enzymes. In general, these products are 
called advanced glycation end-products (age) or glycotoxins.162

Dr. H. Vlassara’s team has published more than 160 articles on 
glycotoxins and, in the early 1980s, was the first group to give prior-
ity to this area of research. There are various glycotoxins, but the 
Vlassara team concentrated particularly methylglyoxal (mg) and 
n-carboxymethyl-lysine (cml) derivatives. They based their quanti-
fication of the amount of glycotoxins in foods on the quantification 
of cml in more than 549 foods from 2003 to 2008.163
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Glycotoxins and rage as catalysts of chronic disease

Glycotoxins have been categorized into five or even seven groups 
(depending on different studies), with each group presenting a 
different level of toxicity.164 Maillard had already supposed that 
animal proteins modified in the Maillard reaction could play a role 
in chronic-disease pathology. This idea came up again about thirty 
years ago, and (mainly between 2003 and 2008) various research 
teams gave it special attention. Interest in the study of Maillard 
molecules has been rekindled thanks to the identification of a 
type of receptor on the cell surface referred to as the receptor for 
advanced glycation end-products or glycotoxins (rage).165 In fact, 
the binding of glycotoxins to rages on the cellular surface could 
activate a sequence of intracellular reactions that could increase 
oxidative stress, production of c-reactive proteins (crp) and pro-
inflammatory cytokines such as tnf-α.166 Glycotoxins and their 
receptors may play a central role in inflammatory response and 
could be implicated in the aging process and in a number of chronic 
diseases linked to subclinical pre-symptomatic inflammation. The 
binding of glycotoxins to rages could disturb cellular autoregu-
lation functions as they become deposited on tissues, which (as 
shown by S. Bengmark) could lead to many diseases such as coro-
nary disease, allergies, diabetes, Alzheimer’s disease, rheumatoid 
arthritis, arthritis, cancers and kidney disease.167 Since rage was 
only identified recently, many doctors and nutritionists do not yet 
know the negative effects of glycotoxins on health.

Correlation between the ingestion of glycotoxins, 
inflammation and life span

Studies on animals and humans have demonstrated that there is a 
significant correlation between ingestion of food glycotoxins, their 
presence in the bloodstream and the establishment of inflamma-
tion markers.168 Earlier experiments on animals have already shown 
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that on average, those that are fed sparingly lived twice as long as 
those that eat their fill.169 However, the significance of these results 
was reconsidered following recently published studies showing 
that the increase in life span could be due to a drop in the quantity 
of ingested toxic substances, such as glycotoxins, and not due to 
the total quantity of calories ingested.170 So, in animals, a diet low 
in glycotoxins but without any restriction on the number of calo-
ries ingested seems to increase life span just as a restriction in the 
amount of ingested calories would.

Similar observations were made in diabetic patients: those 
who followed a diet low in glycotoxins showed a considerable 
drop in inflammation markers and vascular dysfunction.171 Also, 
the presence of glycotoxins in a diet is strongly associated with 
inflammation markers, oxidative stress and endothelial-cell dysfunc-
tion, not only in diabetic patients but also in normal subjects.172 
Many glycotoxins, such as acrylamide, are abundant in foods com-
monly consumed in a Western-type diet.173

Based on an analysis of the foods eaten in three days by ninety 
individuals in good health, it was found that an average American 
consumes about 16,000 ku, plus or minus 5,000 ku (kilo units per 
day, as determined by authors) of glycotoxins, and that such a 
diet significantly contributes to the pool of glycotoxins in the 
body.174 This was further proven by the fact that a subgroup of the 
study in question, for which the consumption of dietary glycotox-
ins was reduced, experienced an average drop of serum glycotoxins 
of 30 percent to 40 percent.175

In general, only 10  percent of glycotoxins are absorbed by 
intestinal cells, and 30 percent of this value is excreted by the kid-
neys, while 70 percent is stored in various tissues.176 Unfortunately, 
given that from age fifty, kidney efficiency drops even in healthy 
individuals, the effects of glycotoxin accumulation get worse with 
age. It is therefore no coincidence that in Western countries, 
chronic disease is increasingly frequent, particularly since the 
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advent of industrialized food processing. A longitudinal study 
(one conducted over many years) on healthy, average elderly per-
sons in Italy showed that the most significant factor linked to 
mortality was the drop in renal function. There could be an obvi-
ous link between inflammation, oxidizing stress, glycotoxins and 
chronic disease; and as a matter of fact, studies show that the 
incidence of chronic kidney disease as well as the cardiovascular 
diseases that develop with age could be lowered by reducing the 
level of glycotoxins in the diet either with the help of drugs or by 
ingesting fewer of them.177

Defense mechanisms against glycotoxins

Recent studies suggest that even though the amount of endoge-
nous glycotoxins (those produced by the body) increases with age, 
dietary glycotoxins make up the majority of those found in the 
body and are responsible for age-related diseases.178 Dietary glyco-
toxins are counted in milligrams, while endogenous glycotoxins 
present in biological systems could be counted in picograms; that 
is, a billion times less than dietary glycotoxins.179

Our bodies are naturally protected against the formation of 
endogenous glycotoxins by an enzymatic process: cell deglyca-
tion.180 This process is an essential defense system in mammalian 
cells, but can go overboard in the case of diabetes due to hypergly-
cemia or of a chronic intake of excessive dietary glycotoxins, for 
example. It seems that another category of receptors that bind to 
glycotoxins — ​the age receptor-1 (ager1) — ​has an antioxidant and 
anti-inflammatory action by inducing the degradation of glycotox-
ins. These receptors play a protective role, contrary to the rage, 
which activates inflammatory response.181 A diet low in glycotoxins 
could favor an increase in ager1 in tissues.182

There is some evidence that high levels of glycotoxins in an indi-
vidual’s diet have a direct influence on the quantity of glycotoxins 
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in blood serum and in tissues, as well as on inflammation markers, 
leading to a drop in antioxidant reserves. It is possible to manage 
the amount of dietary glycotoxins, but if a high intake of glycotox-
ins is maintained, severe chronic diseases can develop as we age.183

Tissues most affected by glycotoxins

Non-soluble, non-digestible and dysfunctional glycotoxins accumu-
late mostly in collagen (a fibrous protein that is the main constituent 
of connective tissue) and myelin tissue (which forms a lipidic pro-
tective shield around nervous tissues). Their presence could explain 
the loss in elasticity that causes the age-dependent rigidity of tis-
sues rich in collagen, such as the crystalline lens of the eye, joints, 
skeletal muscles and vascular walls.184 A high consumption of foods 
that produce large quantities of glycotoxins when cooked at high 
temperature could contribute to a significant glycotoxin accumula-
tion in these tissues. Tissues with a high concentration of glycotoxins 
caused by inadequate diet, as well as a growing number of rages 
(as a consequence of the deposition of glycotoxins in tissues), are 
those that present a slow regeneration, as is the case for tendons, 
bones and the cartilage among others. The buildup of glycotoxins 
in these tissues could result in increased secretion of pro-inflammatory 
cytokines, which in the long run could lead to cellular dysfunc-
tion and the onset of disease.185 Such changes could truly be 
responsible for the increase in rigidity and the weakening of 
structures such as intervertebral disks, tendons, cartilage, syno-
vial membranes and skeletal muscles and could also be a major 
factor in the pathogenesis of arthritic diseases such as osteo
arthritis, rheumatoid arthritis and fibromyalgia.186 Recent in 
vitro and in vivo studies have highlighted the significant correla-
tion between dietary glycotoxins and a number of disease risk 
factors, which supports the idea that a diet low in glycotoxins 
has promise as a therapeutic intervention.
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Foods with a high glycotoxin content

T﻿he foods that contribute the most to the accumulation of glyco-
toxins in human tissues are meats, especially if prepared at high 
temperatures. Depending on the manner of cooking (roasting, for 
example), the glycotoxin content of food can increase from four to 
nine times (in comparison with cooking by boiling — ​a better way 
to cook).187 In general, fish contains ten times less glycotoxins than 
meat. The glycotoxin content is higher in milk powder in compari-
son to fresh milk and could increase if the powder is kept at room 
temperature for many months. Milk powder contains thirty-six 
times more glycotoxins than raw milk and seven times more than 
pasteurized milk.188 Dairy products in powder form are usually 
identified on their wrappings with terms such as “dairy products,” 

“milk protein” or “dairy substances.” For fresh milk (and not pow-
dered milk), terms such as “pasteurized milk” or “raw milk” are 
clearly indicated, as in the case of some cheeses. So, powdered 
milk found in a good number of processed foods such as most ice 
creams, yogurts, baby formula and low-end cheeses and in fast 
foods such as pizzas, tacos, nachos and salad dressing could con-
tain high levels of glycotoxins.189 In the last decades, the food 
industry may even have added synthetic glycotoxins to foods in 
order to improve taste. As such, some mass-produced biscuits eas-
ily contain up to 1,000 units of glycotoxins per biscuit.190 Without 
any major prospective studies establishing nutritional guidelines 
on glycotoxin intake, it is difficult to determine the safe daily maxi-
mum consumption with respect to criteria such as age and health 
status, to name just two. People who eat a diet rich in grilled or 
roasted meat, fats and industrially or commercially processed foods 
can easily consume 2,0000 ku191 of glycotoxins per day.

Tables 4 and 5 indicate the levels of certain glycotoxins found 
in common foods.
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Table 4: Quantification of carboxymethyl-lysine, a variety of glycotoxin  
in meat and fish192*

Meat and Fish
Glycotoxins 

ku/100g

Raw beef 707

Roast beef 6,071

Grilled steak 7,479

Beef stew 2,657

Boiled chicken (1 hour) 1,123

Roast chicken: with bbq sauce (skinless breast) 4,768

Fried chicken (20 minutes) 9,722

Chicken: dark meat, roasted (15 minutes) 8,299

Potted chicken: cooked in liquid (1 hour) 3,329

Chicken: fast food nuggets 8,627

Chicken: with skin, roasted on bbq, sauce added at the end 18,520

Pork: bacon, fried without added oil (5 minutes) 91,577

Pork: bacon, microwaved, 2 slices (3 minutes) 9,023

Pork chops: marinated in balsamic vinegar, bbq 3,334

Sausages, beef and pork: pan-fried 5,426

Boiled lamb (30 minutes) 1,218

Roast lamb, 450°f/230°c (30 minutes) 2,431

Veal stew 2,858

Boiled or poached fish 761

Atlantic salmon: poached, medium heat (7 minutes) 1,801

Smoked salmon 572

Grilled salmon with olive oil 4,334

Salmon: cooked in a pan with olive oil 3,083

Fried shrimp (to go) 4,328

Fresh tuna: cooked (25 minutes) 919

Canned tuna in water 452

Canned tuna in oil 1,740

Big Mac 7,801

 *	 N.B.: These values indicate only the amounts from carboxymethyl-lysine’s glyco-
toxins and therefore do not take into account other glycotoxins such as 
methylglyoxal or acrylamide and other varieties that could be found in food.
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Table 5: Quantities of carboxymethyl-lysine in various common foods193*

food
Glycotoxins 
ku/100g

Brie 5,597

Cheddar 5,523

Parmesan cheese (Kraft) 16,900

Soy burger 67–437

Grilled tofu 4,107

Firm raw tofu 788

Soft raw tofu 488

Boiled tofu, 5 minutes 628–796

Fried eggs 2,749

Omelet: low temperature, oil sprayed (11 minutes) 90

Omelet: with margarine (8 minutes) 163

Omelet: with butter (13 minutes) 507

Omelet: with olive oil (12 minutes) 337

Poached eggs (5 minutes) 90

Biscuits (McDonald’s) 1,470

Legumes Less than 300

Cereal bar 507–3,177

Commercial biscuits 500–1,800

Commercial donuts (Krispy Kreme) 1,400–1,800

All fresh fruits Less than 50

Dried fruit other than figs Less than 170

Dried figs 2,663

Raw vegetables Less than 130

Grilled vegetables Less than 262

Soup: with or without meat Less than 2

 *	 N.B. These values contain only the amounts from carboxymethyl-lysine’s glyco-
toxins and do not take into account other glycotoxins such as methylglyoxal or 
acrylamide that could be found in food.
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Acrylamide: A particularly toxic glycotoxin 
produced during the cooking of some foods

T﻿he Maillard reaction leads to the formation of some intermediary 
products, depending on the components present in some foods. 
These, in turn, produce some glycotoxins that have various levels 
of toxicity. Acrylamide194 is a particularly harmful glycotoxin, long 
known for its neurotoxicity (that is, its toxic action on the nervous 
system). It’s used in medical research but is handled with great cau-
tion. Acrylamide could disrupt the transport of essential substances 
to axons (the nerve fiber that carries nervous impulses) and cause 
degeneration.195 It was only in 2002, and mostly by chance, that 
Dr. Margareta Törnqvist’s Swedish research team discovered the 
presence of a large quantity of acrylamide (150–4,000 micrograms 
per kilogram [4,000  µg/kg]) in foods cooked at high tempera-
tures, such as bread, biscuits, fried potatoes and chips.196 At first, 
these results were refuted and described as fearmongering, but 
researchers from Britain, Norway and Switzerland obtained simi-
lar results with cereals (grains), chips, fries and biscuits.197 Since 
then, because of its known toxic influence on the nervous system, 
and owing to the place occupied in the Western diet by some of 
the foods containing particularly high amounts of it, acrylamide 
in food has been the subject of many studies. During a Maillard 
reaction, foods that contain high quantities of asparagine (an amino 
acid) and sugar (starch), as is the case with potatoes and a major-
ity of wheat-related grains, produce acrylamide when cooked at 
temperatures higher than 110°C (230°F).198 When foods containing 
carbohydrates and lipids are cooked at high temperatures, other 
glycotoxins, such as carboxymethyl-lysine and methylglyoxal, 
are produced during a reaction between these carbohydrates and 
lipids and the amino acids lysine and arginine.199

Table 6 shows the daily consumption in the U.S. of plant-
based foods, rich in asparagine, cooked at high temperatures and 
containing acrylamide.200
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Table 6: Daily consumption of foods rich in asparagine and 
containing acrylamide

Food
Acrylamide 

(µg/kg)
Consumption 

(µg/kg)

White bread 11 0.29–0.77

Whole-wheat bread 39 0.43–2.38

Ready-to-eat cereals 86 1.99–4.88

Wheaten cereals 738 30.3

Toasted bread 213 1.64–7.31

Coffee 7 1.71–3.73

Crackers (all types) 188 2.37–7.76

Graham crackers 459 5.78–19

Tortillas 199 0.80–9.15

Fries 413 5–26.3

Olives (canned) 414 0.28–4.14

Peanut butter 88 0.31–2.99

Popcorn 180 0.47–4.32

Chips 466 2.47–14.4

Postum (a coffee alternative made with wheat) 4,573 0.01–13.7

A study201 carried out by the state of California revealed that 
Americans get 38 percent of their acrylamide from their consump-
tion of fried potatoes, 17 percent from cookies, cakes and crackers, 
14 percent from bread, 9 percent from cereal-derived products (pas-
tas, ready-to-eat cereals, etc.), 8 percent from coffee and 14 percent 
from other foods.

Significantly, the origin and conditions of plant cultivation can 
have a great impact on the concentration of acrylamide in food. For 
example, chips made from potatoes grown in Korea have an acryl-
amide concentration that varies from 408 to 3,241 µg/kg. Variation in 
the quantities of acrylamide found in a particular food could be due 
not only to cultivars but also to growth methods (use of fertilizers, 
etc.), harvesting methods and conditions during processing, such as 
pH levels, storage temperature and duration of exposure to heat.202
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Methods for reducing the levels of acrylamide in food

T﻿here are many ways to potentially reduce the harmful effects of 
acrylamide in the industrialized mass-production of food:203

	1)	 Select varieties of potato plants that contain lower levels of 
asparagine, a precursor of acrylamide.

	2)	 Remove asparagine in the first step of the industrial preparation.
	3)	 Use the enzyme asparaginase to hydrolyze asparagine into 

aspartic acid to prevent acrylamide formation.
	4)	 Select procedures that minimize acrylamide formation by 

adjusting pH levels, temperature, length of cooking time and 
storage conditions.

	5)	 Add substances to food that can prevent acrylamide formation, 
such as antioxidants, acidifying substances such as lemon juice 
and vinegar, some amino acids and sugars that do not react 
with asparagine.

	6)	 Remove acrylamide after its formation with some purification 
methods.

Our government authorities are fully aware of the dangers of 
acrylamide in our food and are trying to minimize its importance, 
as indicated by the information a Health Canada representative 
gave on the tv show L’Épicerie in 2003. Fortunately, some impor-
tant information on acrylamide was also provided during this 
show. You can find this program (in French) at www.radio-canada.ca/
actualite/lepicerie/docArchives/2003/03/21/enquete.html.

People’s health will continue to deteriorate, and chronic dis-
eases will continue to be a burden on our public health system as 
long as the public is kept ignorant of the dangers of acrylamide 
and other glycotoxins, and no pressure is exerted on government 
institutions to prompt the food industry to make changes.
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Cooking and its influence on the formation 
of mutagen molecules

It has now been established that cooking foods at temperatures 
higher than 110°C (230°F) contributes to the acceleration of the 
aging process and the onset of many chronic diseases. A high con-
centration of some molecules from the Maillard reaction may also 
have some mutagenic effects (that is, gene modification).204 There 
is increasing evidence that indicates that glycotoxin receptors — ​
rages — ​could play a determinant role in the development of 
cancers.205 The presence of these receptors increases with the 
amount of glycotoxin in tissues. In cancer cells, rages were linked, 
for a variety of tumor types, to an increase in metastasis and wors-
ening of patients’ physiological state. These receptors can interact 
by directly activating cancer cells and stimulating their prolifera-
tion, their invasion abilities, the formation of metastasis, their 
angiogenesis (development of new blood vessels to feed tumors) 
and their chemo resistance (resistance to specific treatment).206

How you, personally, can resolve the cooking issue

To resolve the issue of Maillard-molecule formation, Dr. Seignalet 
advised that foods be eaten raw. However, if you want to eat 
cooked foods, you must take into account the fact that modifica-
tions induced by heat are proportional to the temperature and 
the cooking time. The temperature from which food starts to 
undergo noticeable transformation is around 110°C (230°F). In 
fact, Dr. Seignalet was inspired by the works of Dr. Catherine 
Kousmine,207 who recommended avoiding grilling and frying, 
which occur at temperatures close to 300°C (575°F) and 700°C 
(1300°F). Dr. Kousmine advised that food should mostly be gently 
steamed. According to her, one should consider the fact that foods 
with mainly animal proteins produce more Maillard molecules 



k e y  e l e m e n t s  o f  d r .   s e i g n a l e t ’ s  d i e t   <   9 5

than carbohydrate foods. Adding fat increases the production of 
glycotoxins.

Recent studies show that the majority of age or glycotoxins 
are found mainly in foods containing proteins from animals and 
cereals and cooked at high temperatures,208 which includes frying, 
barbecuing and grilling. Glycotoxin levels are even higher in pro-
cessed foods such as deli meats, bacon, powdered egg whites and 
powdered milk, which are based on animal products. Cooking 
temperature seems to have more impact than cooking time, and 
debates continue about the harmfulness of microwave cooking for 
all foods. According to some, microwave cooking increases the 
amount of glycotoxins faster than classic cooking methods.209 
When it comes to cooking vegetables, the preservation of nutrients 
in foods is mostly the issue, as vegetables contain very few glyco-
toxins. Here again, there is no consensus on microwave cooking, 
and the debate is mostly about the power level used, the cooking 
time and the amount of water added. It is, however, generally 
accepted that the more water that is added to vegetables, the 
greater the amount of nutrients that leak into the cooking water.

The consumption of glycotoxins cannot be totally avoided, but 
by changing our cooking methods, we can at least reduce the 
amount we ingest. Foods that are likely to contain a non-negligible 
quantity of glycotoxins are best steamed, boiled, poached, cooked 
at a lower temperature in a liquid, stir-fried or cooked in a slow 
cooker in a liquid at low temperature. These methods allow not only 
for low-temperature cooking, but also for the retention of liquids. 
Research has shown that, to a great extent, water and other liquids 
inhibit the formation of glycotoxins during cooking.210 In conclu-
sion, remember that simple changes in our cooking habits can 
prevent a great number of chronic diseases associated with inflam-
mation stemming from toxin accumulation in some foods cooked 
at high temperatures (110°C to 180°C, or 230°F to 356°F).
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8. Update from the latest scientific 
publications: Links between “leaky gut,” 

the modern glycotoxin-rich diet and 
chronic inflammatory disease

By Jean-Yves Dionne, BSc. Pharm., lecturer and 
consultant in natural health products

The permeability of the small intestine is regulated by zonulin 
proteins, which modulate intercellular tight junctions, the key struc-
tures that allow paracellular trafficking of macromolecules. The 
up-regulation of zonulin proteins causes an increase in small intes-
tinal permeability and may lead to immune-mediated diseases.1

Until the late 1980s, the small intestine was described as a tube 
composed of a single layer of cells (enterocytes) that connected to 
each other via the tight junctions. In addition to digestion and 
absorption, the tight junctions were thought to keep all but the 
smallest molecules away from the components of the immune sys-
tem in underlying tissues.

The theory that a “leaky gut” contributes to immune-mediated 
diseases2 was initially greeted with skepticism, partly because of 
the way that scientists thought of the intestines. The discovery of 
zonulin proteins, the only known physiological modulator of 
intercellular tight junctions described so far, allows for a better 
understanding of the mechanisms regulating gut permeability.3 
The interplays between environmental factors, specific susceptibility 
genes, zonulin proteins and the tight junctions underlie the aberrant 
immune response that influences the reaction to nonself antigens. 
When the zonulin pathway is deregulated in genetically susceptible 
individuals exposed to environmental triggers, immune disorders 
can occur because the integrity of the intestinal barrier is compro-
mised.4 The role of zonulin proteins subverts traditional theories 
regarding the development of immune-mediated diseases and sug-
gests that these processes can be arrested if environmental triggers 
(gluten, for example) can be avoided. For example, in celiac disease 
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patients (except in rare cases), once gluten is removed from the diet, 
serum zonulin levels decrease, the intestine resumes its baseline bar-
rier functions, auto-antibody titers are normalized, the autoimmune 
process stops and intestinal damage heals completely.4

In brief, genetic predisposition, miscommunication between 
innate and adaptive immunity, exposure to environmental triggers 
and zonulin-dependent loss of intestinal barrier function causing 
a dysfunction of the intercellular tight junctions all seem to be key 
ingredients in the pathogenesis of several immune and/or autoim-
mune diseases. This theory implies that once the autoimmune 
process is activated, it is not auto-perpetuating. The continuous 
stimulation by nonself antigens (environmental triggers) seems to 
be necessary to perpetuate the process.4 Rather, the autoimmune 
process can be modulated or even reversed by preventing the con-
tinual interplay between genes and environmental triggers.

Moreover, this model suggests that new therapeutic strategies 
aimed at reestablishing intestine-barrier function offer innovative 
and hitherto unexplored approaches for the management of many 
other devastating chronic diseases. Already, the zonulin pathway 
has been exploited to facilitate delivery of drugs and antigens 
through several epithelial and endothelial barriers, thus allowing 
the passage of therapeutic agents into/through the gastrointesti-
nal tract, the airways and the blood-brain barrier.5

Recent works suggest and/or demonstrate the possible role of 
the small intestine hyper-permeability, together with an increase of 
zonulin proteins, in many immune-mediated diseases: obesity and 
obesity-associated insulin resistance, autoimmune diseases like 
ankylosing spondylitis, inflammatory bowel disease (Crohn’s dis-
ease), rheumatoid arthritis, systemic lupus erythematosus, type 1 
diabetes; cancers such as brain cancers (gliomas), breast cancer, lung 
adenocarcinoma, ovarian cancer, pancreatic cancer; and diseases of 
the nervous system such as chronic inflammatory demyelinating 
polyneuropathy, multiple sclerosis and schizophrenia.1,5,6,7
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Environmental triggers play an essential role in the develop-
ment of immune-mediated diseases. According to Dr. Seignalet, the 
consumption of large amounts of glycotoxins (advanced glycation 
end products) in modern alimentation, mostly from animal proteins 
and wheat grains cooked at high temperatures (Maillard’s reaction) 
may act as predominant triggers in chronic inflammatory diseases.

Since 2003, we’ve known that receptors for glycotoxins — ​rages — ​
play a key role in the development and progression of chronic 
inflammatory diseases. Because rage receptors can bind glycotoxins 
deposited in the tissues, they can modify the structure, function and 
mechanical properties of tissues through crosslinking intracellular 
as well as extracellular matrix proteins. The role of glycotoxins 
(ages) and glycotoxin receptors (rages), as well as leaky gut, is 
well demonstrated in many diseases: diabetes mellitus, cancers, 
Alzheimer’s disease, rheumatoid arthritis, osteoarthritis, cardio-
vascular and renal diseases.6,7,8,9,10,11,12,13,14,15,16,17,18,19
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5
Basic Principles of 
the Hypotoxic Diet

1. Potential benefits and 
main requirements

Dr.  Seignalet’s diet is referred to as the ancestral, hypotoxic or 
original-type diet, and these terms are interchangeable. The diet is 
intended primarily for those who suffer from chronic inflamma-
tory diseases, especially “arthritic diseases,” a term that designates 
hundreds of conditions. If followed faithfully, this diet has the 
potential to produce three benefits:

	1)	 The disappearance of chronic and intolerable ailments
	2)	 Recovery of normal physical capabilities, such as the ability to 

use hands and legs without pain
	3)	 Recovery of a normal quality of life

Secondarily, his diet is also meant for people in their fifties or 
older who have noticed (as the years go by) that they have stiffness 
in their hands and increasing pain when they walk. And finally, 
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everyone should be aware of the particular dangers of certain 
foods and limit their consumption of these items.

The primary objective of the hypotoxic diet is to make sure 
that we consume only those foods that are appropriate and exclude 
from our diet all foods that are inappropriate and/or dangerous. 
According to Seignalet, if foods are of good quality, the issue of 
quantity becomes irrelevant; however, it is always better to eat less 
than to eat too much.

The diet’s main requirements are the following:

	1)	 Exclusion of animal milk of all origins and all its derivatives.
	2)	 Exclusion of cereals, essentially wheat, barley, rye, oats and corn 

and all related cereals. Rice, buckwheat and sesame are allowed.
	3)	 Exclusion of products cooked at high temperatures (that is, 

above 110°c [230°f] ). Very few mutagenic and Maillard mol-
ecules form when foods are cooked below this temperature.

	4)	 Exclusion of meat cooked at high temperatures.
	5)	 Exclusion of refined oils, replacing them with unheated virgin 

oils.
	6)	 Lowest possible consumption of polluted products and, by 

implication, a high consumption of organic foods.
	7)	 Lowest possible consumption of processed foods.
	8)	 Lowest possible consumption of refined white sugar.
	9)	 Limited consumption of salt.

The Paleolithic diet experience

Recently, a team of American researchers attempted to verify if a 
diet close to that of our hunter-gatherer ancestors, who lived 
before the agricultural era, had any health benefits.1 Nine volun-
teers, who were sedentary, not obese and in good health (which was 
verified by various tests), first followed their usual diet for three 
days. They were then subjected to a Mediterranean-style diet (meat, 
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fish, chicken, eggs, fruits, milk products, vegetables, cereals, grains, 
apples, nuts, canola oil, mayonnaise and honey) for seven days; 
and next they followed a “Paleolithic” diet (lean meat, fish, eggs, 
fruits, vegetables, natural nuts, canola oil, mayonnaise and honey) 
for ten days. Excluded from the Paleolithic diet were milk prod-
ucts, legumes and cereals. To prevent any weight loss, special 
attention was paid to the quantity of food eaten, and the diet was 
adjusted accordingly. Foods in the Paleolithic diet were cooked 
by employees of the clinical research center. A number of tests 
were carried out to evaluate the effects of the different diets on the 
physiological state of the participants:

	1)	 Measurement of blood pressure
	2)	 Evaluation of the excretion of sodium and potassium (every 

twenty-four hours)
	3)	 Evaluation of glucose and insulin during an oral glucose toler-

ance test (done two hours after the meal), and blood analysis 
to determine the speed at which sugar was eliminated from 
the blood

	4)	 Evaluation of sensitivity to insulin
	5)	 Evaluation of plasmatic concentration of lipid
	6)	 Responsiveness of the brachial artery (artery in the arms) to 

ischemia (indicator of cardiovascular risk)

A comparison of these three diets showed that only the 
Paleolithic diet caused a significant drop in blood pressure and 
great elasticity of the arteries; a significant drop in plasmatic insu-
lin as a function of time during the oral glucose tolerance test; a 
pronounced drop in the total levels of cholesterol in the blood, 
low-density lipoproteins (ldl) (“bad” cholesterol); and the pres-
ence of triglycerides in eight of the nine participants. The authors 
concluded that even a short-term Paleolithic diet in a ten-day 
period had improved blood pressure glucose tolerance, and caused 
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a drop in the secretion of insulin, an increase in insulin sensitivity 
and an improvement in the lipid profile without loss of weight in 
sedentary humans in good health.

2. Analysis of VARIOUS foods
Animal milk

Animal milk (cow, goat, lamb, horse and others) and its derivatives — ​
butter, cheese, cream, ice cream and yogurt — are forbidden on the 
hypotoxic diet. Contrary to popular belief, eliminating milk prod-
ucts from the diet does not lead to calcium deficiency. According 
to Seignalet, there are two reasons for this:

	1)	 Animal milk, especially cow’s milk, is very rich in calcium. 
However, only a small portion of the calcium is absorbed by the 
human small intestine. The rest is precipitated in the form of cal-
cium phosphate, which is insoluble and is eliminated in the stool.

	2)	 Calcium is available in sufficient quantities in vegetables, 
legumes, raw vegetables and fruits.

Grains

Seignalet considers proteins from most grains dangerous because 
they are always cooked at high temperatures, and our bodies’ 
digestive enzymes are not able to effectively digest these foods, 
which became a part of our diet only 10,000 years ago. Whole-
wheat bread is even worse than classic white bread as it is richer in 
Maillard molecules. As a matter of fact, Seignalet was right in say-
ing whole-wheat bread contained more Maillard molecules than 
white bread, as we now know that the amino acid asparagine, which 
along with sugar is responsible for acrylamide formation after 
cooking at high temperatures, is more concentrated on the skin of 
the grain used in making whole-wheat bread.2 In fact, one must 
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eliminate from one’s diet all products that contain wheat flour or 
wheat-related flour, such as rye, which is even richer in aspara-
gine,3 kamut, spelt, barley and oats. Even beer containing proteins 
from barley had a negative effect on some of Dr.  Seignalet’s 
patients. Corn is dangerous for the same reasons: thus, cornflakes, 
popcorn, kernels of sweet corn and corn flour must be eliminated, 
too. Significantly, in trying to determine which foods are respon-
sible for inflammatory diseases, studies show that milk products, 
grains (especially the large family of wheat) and corn are at the 
top of the list.4

Also, according to Dr. Seignalet, rice has remained in its pre-
historic form, and experiments have shown that it is seldom 
harmful. Therefore, white and brown rice are allowed. In fact, it’s 
been established that the consumption of rice is safe mainly due 
to it containing very little or no free asparagine, the amino acid 
responsible for acrylamide production in the presence of carbohy-
drates (sugar), which is found in grains and certain plants cooked 
at high temperatures.5 (As an aside, rice flour contains no glutens.) 
The fact that very little free asparagine was found in rice explains 
why cooking it leads to little or no acrylamide production, and 
eating it has no harmful effects on older individuals or on those 
genetically predisposed to inflammatory diseases.

Buckwheat is allowed because it is not graminaceous and it is 
generally well tolerated by most people. However, a non-negligible 
percentage of people are allergic to or intolerant of buckwheat,6 so 
it’s imperative to be careful when consuming it, particularly if one is 
already sensitive to some cereal proteins. Buckwheat has many inter-
esting characteristics: it does not contain gluten and is rich in rutin. 
Rutin has antioxidant, anti-inflammatory and anti-cancerous prop-
erties. It is a very powerful natural inhibitor of the formation of 
glycotoxins produced during Maillard reactions,7 which is why 
this cereal is well tolerated. Sesame is generally well tolerated by 
most people and contains antioxidants that favor the prevention of 
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diseases linked to old age.8 Dr. Seignalet made no comment regard-
ing African cereals (millets and sorghum) as he knew nothing about 
them. According to him, the danger lies in mutated and cooked 
proteins. Finally, as carbohydrates are not harmful, the presence of 
cornstarch or wheat syrup in a product should not be a problem.

Meat and animal proteins

Dr. Seignalet considers that meat is bad when eaten cooked but 
good when eaten raw. Since not everyone can eat raw meat, he 
recommends that it be cooked at very low temperatures and for 
the shortest possible time. Lean meats are preferable because they 
do not usually contain large quantities of lipophilic waste as fatty 
meats do. Cooked meats (like sausages) should be avoided. He 
recommends that eggs be eaten raw or hard boiled at very low 
temperatures, or as runny omelets. For Seignalet, gently steamed 
fish is less dangerous than cooked meat. This fact was later con-
firmed by many studies.9 Crustaceans are allowed.

Vegetables, legumes and fruits

All vegetables are allowed. Those that need to be cooked must be 
gently steamed. The following raw vegetables are recommended: 
garlic, carrots, celery, mushrooms, cucumbers, squash, watercress, 
endive, mache (leaves of genus Valerianella used in salad), melons, 
onions, peppers, radishes, green lettuce and tomatoes. Boiled or 
steamed dried vegetables or legumes are allowed: fava beans, white 
or red beans, lentils, sweet potatoes, peas, chickpeas, potatoes, 
quinoa, soy and tapioca. Soy milk and soy yogurt can be taken in 
moderation (see chapter 6, section 1). All fresh fruits are highly 
recommended. Dried or canned fruits are well represented in the 
diet: almonds, peanuts, dates, figs, hazelnuts, walnuts, olives, 
pine nuts and prunes. They should be eaten raw.
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Sugars

W﻿hite sugar must be avoided and replaced with brown sugar, which 
is richer in potassium, magnesium, calcium, phosphorus, iron and 
vitamins. Seignalet states that in one participant following the pre-
historic diet, the endocrine pancreas and target organs of insulin 
were free from grime. Consequently, a reasonable intake of brown 
sugar would lead to a physiological insulin response that main-
tains glucose at an acceptable level. To replace bread and pasta as 
slow-to-digest sugars, he recommends the fructose found in fruits 
as the sugar with the slowest metabolism. In a body free of grime 
(such as the participant’s mentioned above), the liver can easily 
draw from its glycogen and fatty-acids reserves to provide glucose 
on demand. As far as bread and pasta are concerned, it is now pos-
sible to find bread and pasta made of white or brown rice — ​and 
these are usually very good.

Oils

According to Seignalet, all refined oils and margarines are prohib-
ited. This, however, does not apply to some new brands of margarine 
that do not contain hydrogenated oils (see chapter 6, section 8). 
Conversely, it is proper to say that raw virgin oils should be part 
of the diet. Seignalet recommends the following oils: a) olive oil 
containing monosaturated fatty acids; b) raw nuts oils, rapeseed 
oil that provides alpha-linolenic acid; c) primrose and borage oils 
that provide gamma-linoleic acid. Many other oils are acceptable, 
provided they are virgin and are consumed raw. The “virgin” indi-
cation means that the oil was extracted from the plant using only 
manual or mechanical processes and that it was not heated or 
subjected to any chemical treatment.

Virgin oils must meet the following criteria: a) extraction by 
mechanical processes only; b) clarification using only manual or 
mechanical processes; c) no chemical processing or refining; d) no 
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use of insecticides or pesticides. Virgin oils are fragile and unstable 
in air, light and heat. They should be kept in brown bottles or 
metallic containers and refrigerated once they are opened.

Other foods

The following are allowed: honey, pollen, germinated legume seeds 
or unmutated ancestral cereals (soybeans, lentils, chickpeas, beans, 
alfalfa and rice). Cooked chocolate containing refined sugars should 
be consumed only in very small quantities. Dark, organic chocolate 
with brown sugar is preferable. Cooked jams full of white sugar 
should be avoided. All condiments are allowed: natural salts — ​like 
Himalayan salt, which is rich in minerals and oligoelements — ​
peppers, vinegar, lemons, onions, garlic, mustard, parsley, capers, 
pickles, curry and aromatic plants. Salt should be used sparingly.

Beverages

Drinks rich in white sugar and beer containing barley proteins 
should be excluded. Allowable drinks include tap water and vari-
ous mineral waters. Coffee and tea should be consumed within 
reason. Chicory is encouraged because of its choleretic properties 
(production of bile by the kidneys) and its depurative properties 
(waste elimination). Alcoholic beverages other than beer are 
allowed in moderation. Dr. Seignalet recommends that caution be 
used in the consumption of soy milk.

3. How I adapted to the hypotoxic diet

As I mentioned in chapter 2, I went on the hypotoxic diet in June 
2007. At the very beginning, I eliminated all milk products and 
cereals except for rice, buckwheat and sesame seeds. To maximize 
the diet’s effects, I kept away from eggs and all sorts of nuts, which 
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usually caused me trouble if I ate them more than once or twice 
a month.

For cooking, one can replace milk with non-dairy beverages 
made from soybeans, rice or almonds. Cream can be replaced with a 
creamy soybean preparation. I am satisfied with these substitutes 
as I find that they do not change the taste of food. It was, however, 
more complicated to replace bread. At the beginning, I was able to 
find (at the store) bread made from brown rice that was vacuum 
sealed and kept at room temperature. This bread was hard and barely 
acceptable when toasted. At first, I replaced wheat pasta with rice 
pasta. These changes in my diet resulted in a total disappearance, 
within ten days, of the unbearable pain in my hands and strongly 
motivated me to continue following the hypotoxic diet to the letter.

Later on, in an attempt to replace the vacuum-sealed bread that 
I didn’t like, I tried different bread recipes with different types of 
flour — ​buckwheat, brown rice, tapioca — ​in different combinations, 
with some success (to say the least). I also made pancakes from 
buckwheat flour to replace the toast. After some time, I realized that 
I had developed an intolerance to buckwheat, which manifested in 
headaches that, in turn, disappeared in two days when I stopped 
eating buckwheat. This experience once more showed me how 
necessary it is to pay attention when introducing new foods into 
one’s diet, especially if one has a history of intolerance to certain 
foods. There are many commercial types of bread that suit the 
hypotoxic diet. There is also a recipe for brown-rice bread on my 
blog (jacquelinelagace.net) (French only). Later tests caused me to 
conclude that I could not eat quinoa pasta and millet cereals. 
Moreover, chia grains, recommended for their richness in short-
chain omega-3 fatty acids, had the same negative effects on me as 
had whole wheat. You must consider personal intolerances to cer-
tain foods and pay close attention to personal reactions when 
introducing new foods into your diet, even if these foods seem not 
to have any links to foods prohibited by the hypotoxic diet.
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Given the benefits I enjoyed as a result of the hypotoxic diet, I 
always tried my best, even though I did not always succeed, to eat 
vegetables raw or to cook them just by slow steaming (as opposed to 
cooking presto). I also considerably reduced my consumption of red 
meat and grilled meat. I try to limit myself to one portion of meat per 
day. Of course, as much as possible, I avoid sweets and junk food.

It is not always easy to follow the hypotoxic diet. The beginning 
is especially difficult. That’s why one day, after being on the hypo-
toxic diet for about two months, I ate 300 milliliters of commercial 
yogurt — ​which rekindled the intense pain in my metacarpophalan-
geal joints for the next two days. A few times during my first month 
on the diet, I drifted a little by eating hard-wheat spaghetti. On 
each occasion, on the following night, I felt very unpleasant pres-
sure in the joints at the base of my fingers, but nothing compared 
to the pain that had followed the consumption of the yogurt.

I went through a very revealing experience in October 2007. 
One day, I ate quinoa spaghetti topped with a homemade tomato 
sauce and soybean cheese. The following night, I woke up to a 
sharp pain in the joint at the base of my right thumb. At first I 
wondered if the problem could have been caused by the quinoa. 
Then, as I read through the list of ingredients in the soybean cheese, 
I noticed that the cheese contained milk proteins. This experience 
illustrates how necessary it is to always check the list of ingredients 
in any food if you wish to avoid foods that are harmful to you.

After following the diet for three months, my sleep became 
much better. When I woke up during the night, I was able to go 
back to sleep right away — ​unlike before, when it would take me 
three to four hours to go back to sleep. I also gradually started 
recovering the partial use of my hands. I could once more bend 
my thumb metacarpophalangeal joints, but I still could not fold 
them at the terminal phalangeal joint. Also, my ring fingers, which 
I could not bend to an angle lower than 90 degrees before I started 
the diet, could now bend to about a 45 degree angle. I still was 



1 1 0   >   t h e  e n d  o f  pa i n

unable to close my hands, but I was very much encouraged by the 
results I’d obtained within the first three months of the diet.

During the months that followed, the joints on my hands gradu-
ally recovered their flexibility, so much so that in October 2008 — ​sixteen 
months after I began the hypotoxic diet — ​I was able to completely 
close my hands. Nonetheless, I had sustained some light injury in 
the little finger and ring finger on my right hand. Even though they 
bend well, and even though I can close my hand completely, these 
two fingers do not close as completely as the index and middle 
fingers. If I refer to Dr. Seignalet’s theory, it appears that my recov-
ery of the use of the joints on my fingers results from the fact that 
the hypotoxic diet has gradually cleansed these joints, allowing 
them to recover their capacity to bend. Because, in general, the tis-
sues had not yet been totally destroyed by my chronic inflammatory 
disease but only blocked by the accumulation of toxic molecules 
from the small intestines (macro-molecules from bacteria and food), 
a return to normal was possible. However, it seems that for the little 
finger and the ring finger on my right hand, the joint tissues must 
have suffered some degree of permanent damage, so much so that 
I am not able to bend these two fingers fully.

During the first year, I rigorously followed the hypotoxic diet 
with very little divergence. I drifted only when I was invited to eat 
at a friend’s house or when we went out to a restaurant. I did not 
want to impose my diet on others during such occasions, and of 
course, from time to time, I also appreciated the short break. 
Usually, this didn’t happen more than once a week; and I either 
did not feel any negative effects or felt only very minor effects 
when I occasionally diverged.

When I travel, even though certain foods are unavoidable, I try 
not to eat any dairy products and products from grains, but I also 
avoid being overzealous by asking for the detailed contents of the 
meal. It does happen sometimes — ​occasionally, though — ​that I’ll 
eat white bread and wheat spaghetti without any consequences. In 
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fact, as long as my joints function normally because of the cleansing 
of my system, I no longer strongly react, as I did at the beginning of 
the diet, when I occasionally eat a prohibited item. My worst ene-
mies are dairy products: milk, cream, yogurt, and ice cream. In the 
summer of 2009, I felt pain twelve hours after eating only one big 
cone of soft ice cream. Was this due to the milk powder it contained? 
Probably, as some scientific studies have shown that milk powder 
contains high levels of glycotoxins (see chapter 4, section 7).

To conclude, the sacrifices that I must make because of the 
hypotoxic diet are nothing compared to the benefits I enjoy. In 
addition to the disappearance of the acute suffering that stole a 
major part of my joy of living, I have recovered the normal use of 
my hands and also a certain autonomy that I was beginning to 
lose. In addition, I have recovered the normal use of my knees. I 
can walk around without pain and participate in my favorite 
sports — ​like alpine skiing — ​with full pleasure. Finally, the long 
episodes of incapacitating acute inflammation that affected my 
spine after any light effort or any stumble while walking are a 
thing of the past. It still happens that I feel pain in my spine after 
I have been imprudent, but it is no longer an incapacitating pain 
and generally disappears within twenty-four to forty-eight hours.
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6
Maintaining a Proper 

Physiological Balance: 
Products, Principles and 

Information

1. Soy and human health

T﻿he consumption of soy is highly controversial. A close look at scien-
tific studies on soy and human health is discouraging, to say the least, 
as these studies provide contradictory results. A number focus on soy 
isoflavones, mainly genistein and daidzein, which are molecules 
associated with the female hormone estrogen. Some studies suggest 
that isoflavones, or soy in general, are effective in the treatment of 
menopausal symptoms, inflammation, breast cancer, prostate cancer, 
heart diseases and osteoporosis.1 Other studies mitigate these results. 
Such is the case with the meta-analysis by B. J. Trock and his collabo-
rators on eighteen epidemiological research projects.2 A statistical 
analysis of these eighteen projects suggests that a high consumption 
of soy can only modestly reduce the risk of premenopausal breast 
cancer. Another controversy stems from the fact that many women 
take isoflavone supplements to calm menopausal symptoms, but 
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the efficiency of these supplements seems to be doubtful. In fact, a 
detailed analysis of a compilation of the results of seventeen studies 
on the treatment of hot flashes with soy isoflavones does not show a 
significant reduction of this common menopausal symptom.3

Most of the concern about and appeals for prudence in soy con-
sumption are based on data from experiments that claim that harmful 
effects of estrogen can be provoked by soy isoflavones. Some stud-
ies in rodents show that the isoflavone genistein can stimulate the 
growth of tumor cells,4 while other studies contradict these results. 
There are also debates about the effects of phytoestrogens in children, 
particularly in newborns fed exclusively with soy milk.5 It has been 
shown that the concentration of the two main phytoestrogens in 
soy is 500 times higher in urine and 274 times higher in the blood 
of soy-fed babies under one year old, compared to babies fed cow’s 
milk.6 Since it is not yet known whether phytoestrogens are bio-
logically active in newborns, it’s better to be prudent.

Toxicity studies that aim at verifying the possible negative 
effects of soy phytoestrogens on reproductive organs, particularly 
in males, also provide contradictory results. Many studies have 
shown harmful effects in animals,7 while others did not show any 
negative effects.8 The main negative effects related to the inhibi-
tion of Leydig cells — ​cells that are specialized in the secretion of 
testosterone — ​is a reduction in the levels of testosterone in the 
blood, the number of spermatozoids and erectile functions, as well 
as the promotion of testicular cell necrosis. K.D. Hancock et al. 
established that genistein reduces the synthesis of steroid hormones 
secreted by the adrenal glands, Leydig cells and ovarian cells.9 
Studies on genistein toxicity in fish embryos have shown that this 
phytoestrogen has teratogenic effects that include embryo defor-
mation.10 Consequently, the study’s authors fear that soy intake in 
pregnant women might affect embryo development. It would be 
beneficial to have studies that establish safety guidelines regarding 
soy consumption in different segments of the population.
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Soy is consumed in Japan in the form of traditional products 
fermented with the aid of probiotics (such as miso and natto), and 
it seems that this practice is particularly beneficial to both the 
metabolism and the immune system. According to some, the intake 
of these products might be contributing to the proverbial Japanese 
longevity.

Another concern regarding the intake of soy is the secretion of 
thyroid hormone. Isoflavones can inhibit the activity of the thyro-
peroxidase enzyme, and as a consequence, inhibit the formation of 
thyroid hormone. A shortage of thyroid hormone can lead to the 
development of goitre and hypothyroidism, especially in individu-
als with an iodine deficiency.11 A study carried out by R. Hampl et 
al. demonstrated that the daily consumption of 2 grams of soy per 
kilogram of weight affects the levels of thyroid hormone in healthy 
individuals when these levels are correlated with the quantity of 
phytoestrogen consumed.12 Meanwhile, a meta-analysis shows 
that in thirteen out of fourteen research projects, there is little evi-
dence that the consumption of soy disrupts thyroid functions in 
any way in healthy individuals with no thyroid problems. However, 
according to this study, adults who suffer hypothyroidism should 
avoid soy products.13

2. Mineral waters

Most people who drink mineral waters don’t think about the con-
centration of the different minerals that they contain. Some people 
like mineral water because they feel that it eases digestion. Others 
drink it because of the calcium it contains and which can have 
beneficial effects on their bone metabolism.14 It has been shown 
that mineral water rich in calcium can, in fact, replace milk prod-
ucts, because its calcium bioavailability is equal to or higher than 
that of milk products.15
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Not all mineral waters contain the same minerals, nor do they 
contain the same quantities of the various minerals. Studies have 
shown that a daily consumption of alkaline mineral water rich in 
calcium and bicarbonates and low in sulfates (so4) has great health 
benefits. Alkaline mineral waters compensate for the excess acidity of 
the Western diet and therefore reduce the calcium loss that results 
from such a diet.16 Mineral water with a high concentration of cal-
cium and bicarbonate as well as a low concentration of sulfate 
(mineral acid) has health benefits for the mineralization of bones.17 
One hundred fifty different types of mineral water were analyzed in 
this study.18 Of these, 70 percent were alkaline and 13 percent were 
acidic; only 12 percent possessed characteristics that might result in 
a reduction of bone-resorption markers, specifically a bicarbonate 
concentration of at least 700 milligrams per liter (mg/ l), a calcium 
concentration of at least 200 mg/ l and a low concentration of sul-
fate. Mineral waters that are rich in calcium and bicarbonate are 
always relatively low on sodium.19 The consumption of mineral 
water with the three above-mentioned characteristics was shown as 
able to cause a reduction in bone resorption not only in meno-
pausal women20 but also in younger women.21 An increase in urine 
pH, which correlates with a reduction in acidic levels in body fluids, 
reduces bone resorption and significantly reduces both the quantity 
of parathyroid hormones and bone resorption markers in serum.22

3. Balance between alkalinity 
and acidity in body fluids

Dr. Seignalet insists on one of Dr. Catherine Kousmine’s23 key the-
ories: how necessary it is to good health to maintain the pH levels 
of bodily fluids (such as urine and saliva) at between 7.0 and 7.4. 
The normal pH of our cells and blood is 7.4, which is slightly alka-
line. If we ingest too much acidic food, the excess acidic ions (h+) 
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in body fluids have to be neutralized by buffer substances such as 
bicarbonate (hco3–), albumin (soluble protein produced by the 
liver), hemoglobin and alkaline mineral salts such as calcium, mag-
nesium and phosphorus to maintain the cell at a pH level of 7.4, 
which is a vital necessity. Chronic metabolic acidosis, or the fact 
that the pH of body fluids (including urine and saliva) remains 
acidic, has harmful effects on the body, including weakening of the 
bones. To reestablish the alkaline-acid balance, calcium, magne-
sium and phosphorus must be released into circulation to neutralize 
excess acidity, and as a consequence, bone mass is reduced.24

The ancestral-type diet consisted mostly of the consumption 
of vegetables rich in alkaline salts like potassium. Green leafy 
vegetables, dried legumes, raw vegetables, ripe fruits and almonds 
are considered alkalinizing. The modern diet has a predilection 
for acidifying foods: meats, fish, eggs, refined sugar, alcohol, tea, 
coffee, soft drinks, chocolate, legumes, refined oils, cereals and 
dairy products (with the exception of milk). Seignalet therefore 
advises that animal proteins be eaten only once per day to pre-
vent excess acidity and that plenty of fruits and vegetables should 
be consumed. The consumption of mineral water rich in calcium 
and bicarbonates and low in sulfates also favors the maintenance 
of slightly alkaline body fluids and helps in maintaining bone 
density.25

4. Probiotics

Dr. Seignalet recommends the consumption of lactic acid bacteria 
(probiotics), which are normal microorganisms of healthy intes-
tines. The modern diet, based on the consumption of large quantities 
of meat, very often causes the formation of a flora of putrefaction. 
Probiotics counterbalance the modern diet by competing with 
pathogenic bacteria and promoting a more physiological flora of 
maceration.
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Various scientific studies have shown that probiotics act by dif-
ferent mechanisms:26

	1)	 They have benefits for both the development and the stability 
of microflora.

	2)	 They inhibit pathogenic bacterial colonization of the intes-
tines by competing with pathogenic bacteria and therefore 
preventing the bacteria from adhering to the intestinal walls.

	3)	 They amplify the functions of the intestinal mucosa barrier by 
promoting the production of mucus and type iga antibodies, 
which are specialized for working in mucus.

	4)	 They regulate activities of the intestinal immune system, which 
is more intense in the elderly due to the weakening of their 
immune systems.

	5)	 They prevent an overactivation of the immune system in cases 
of allergies or intestinal inflammatory diseases.

However, all yogurt and other fermented milk products on the 
market do not contain the same bacteria. Also, these bacteria can 
present different activity profiles, and their numbers as live bacte-
ria may vary considerably. It’s unfortunate that in Canada and the 
U.S., the government agencies responsible for food labeling do 
not submit these products to quality control to ensure that the 
nature and number of bacteria, as well as the supposed advantages 
conferred by these products, correspond to the declarations made 
by their manufacturers on their labels and packaging. In Europe, 
the European Food Safety Authority (efsa) exercises a certain 
level of control over different food products. For example, in 
April 2010, Danone (France) announced that it was withdrawing 
its request for validation from efsa, a request that would have 
authorized Danone to continue promoting, in various ads, the 
health benefits (and particularly the immune-system benefits) of 
its Activia (North America) and Actimel (Europe) yogurt. This 
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announcement was made a few weeks before efsa made a ruling 
on Danone’s advertising claims.

Given that studies have shown that the information provided 
on the labels of probiotic yogurt does not reflect available infor-
mation on the reduction of bacterial viability in yogurt over 
storage time, governmental control of these products is not 
uncalled for. A study published in British Columbia, Canada,27 in 
2004 analyzed ten randomly chosen probiotic products on the 
market, manufactured by different companies, and found that 
most of the labels do not clearly detail the nature and quantities of 
bacteria contained in these products. In fact, in two cases out of 
ten, there were no bacteria at all. When live bacteria were detected, 
their average number corresponded to only 10 percent of quanti-
ties declared by the manufacturer, and in most cases, the bacteria 
were also a different species from the one declared. Another study 
published in 201028 made it possible to evaluate, in a controlled 
manner, how long the probiotics lived — ​that is, the quantity of live 
microorganisms in yogurt drinks in relation to time. This univer-
sity study evaluated the number of live bacteria in these yogurts 
after 1, 10, 20 and 30 days of refrigeration at 4°C (39°F) and found 
that there was a loss of 70 percent of live bacteria after 10 days, of 
85 percent after 20 days and 99 percent after 30 days.

Also, since probiotics are sensitive to stomach acidity and are 
only useful to the intestine when they are alive, for best results 
they should be ingested in the form of enteric coated capsules 
designed to dissolve in the intestines, or that a number greater 
than 1 billion live bacteria be put into these yogurts. Certain thera-
peutic yogurts contain 10 billion to 50 billion bacteria per portion. 
When taken before meals, they seem to better resist stomach acid-
ity. The Bio-K+ company in Laval, Quebec, Canada, produced a 
probiotic, Bio-K+, that has been the object of controlled studies 
on the prevention of diarrhea associated with the intake of anti
biotics.29 The last study, published in 2010,30 showed that 
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compared to a controlled group, Bio-K+, administered in the form 
of enteric coated capsules corresponding to a daily intake of 
100 billion bacteria, was well tolerated in the elderly and reduced 
the risk of developing a Clostridium difficile infection by 62 percent 
to 68  percent in hospitalized patients treated with antibiotics. 
Lactic acid–fermenting bacteria contained in Bio-K+, Lactobacillus 
acidophilus cl1285 and Lactobacillus casei lbc80r, are therefore effi-
cient in reducing the risk of diarrhea, even diarrhea associated 
with Clostridium difficile following treatment with antibiotics. This 
was a double-blind study that involved more than 195 hospitalized 
patients on antibiotics, between ages 50 and 70. This study there-
fore showed that this product helped reestablish a normal 
intestinal flora. Bio-K+ capsules are offered without prescription 
at pharmacies and in health-product stores. This product should 
be kept refrigerated in order to preserve the lifespan of the probi-
otics. It is also easy to make one’s own yogurt at home, which would 
make it possible to consume it soon after making it and therefore 
enjoy the maximum benefits of live probiotics.

5. Reduction of micronutrients 
(vitamins, mineral salts and trace 

elements) in foods cultivated 
during the last seven decades

It seems that industrial agriculture has led to a reduction in the 
quantities of vitamins, mineral salts and oligo elements in our food. 
This has been shown in McCance and Widdowson’s work, sum-
marized by D. Thomas31 and A.N. Mayer.32 Comparisons done 
between the 1940s and the 1980s on the quantities of the minerals 
sodium (Na), potassium (K), calcium (Ca), magnesium (Mg), 
phosphorus (P), iron (Fe), copper (Cu) and zinc (Zn) in twenty 
fruits and twenty vegetables showed significant reductions in the 
levels of calcium, magnesium, copper and sodium in vegetables 
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and magnesium, iron, copper and potassium in fruits.33 It is impor-
tant to be precise that only the publications of McCance and 
Widdowson provide detailed information about the quantities of 
various nutrients in foods between 1940 and 2002. Six editions of 
their book The Chemical Composition of Foods (first edition 1940; 
sixth edition 2002) were first published under the auspices of the 
Medical Research Council and later under the auspices of the 
Ministry of Agriculture, Fisheries and Food, Food Standard 
Agency and the Royal Society of Chemistry. According to these 
studies, it seems that for about seventy years now, there have been 
fundamental changes in the quality of cultivated foods. Cultivation 
methods, preparation methods and marketing methods have 
caused a significant reduction in the quantities of micronutrients 
and trace elements in our food.

The revised edition of McCance and Widdowson’s book on the 
loss of minerals in foods between 1940 and 2002, reviewed and pub-
lished in 2007  by Dr.  David Thomas,34 provides very pertinent 
information on the topic. The analysis of seventy-two foods, 
including vegetables, fruits, meat, cheeses and milk products, 
showed that there was generally a loss of 34 percent of sodium, 
15 percent of potassium, 19 percent of magnesium, 29 percent of 
calcium, 37 percent of iron and 62 percent of copper.35 The reduc-
tion in the amounts of nutrients in foods could be due to several 
factors, including a reduction of microorganisms in the soil, caused 
to a great extent by the use of chemical fertilizers that render the 
micro-ecology of soils defective. When plants grow in symbiosis 
with soil germs, the latter increase the transfer of essential nutrients 
from the soil to the plants. Experimental research carried out by 
Gardens for Research, Experiential Education and Nutrition in 
Great Britain showed that improvement of soils based on this prin-
ciple can substantially increase the quantities of calcium, magnesium, 
iron, zinc and copper in vegetables such as potatoes and leeks — and 
at levels much higher than those obtained in 1940.36



M a i n ta i n i n g  a  P  r o p e r  P  h y s i o l o g i c a l  B a l a n c e   <   1 2 1

Other factors like sun deprivation (harvesting fruits and vegeta-
bles before they ripen), transportation across long distances, time 
spent in warehouses and methods used to maintain freshness also 
contribute to the reduction in the micronutrient content of foods. 
The general decline in the quality of modern foods also results from 
the use of pesticides, herbicides and fungicides, and from the fact 
that the food industry’s main preoccupation is the production of 
foods that sell well and can be conserved for long periods. Industrial 
production of food results in foods rich in saturated fats, trans fats, 
refined sugars and sodium, and greatly transformed meats. Foods 
thus produced are often deficient in the vital micronutrients. Also, 
chemical additives, such as coloring and taste and preservation 
agents, have been added to foods. We therefore have populations 
who have lots of food available to them, but who are malnourished. 
Many scientific studies have shown that this poor-quality diet sig-
nificantly contributes to the increase in diseases associated with an 
inappropriate diet, and there is a significant link between a micro-
nutrient deficiency and a person’s physical and mental health.

Food-industry regulation: A shy beginning

Given the behavior of the food industry in general, which solely 
seeks short-term profit, governments have to enforce laws to force 
it to produce high-quality foods. There has been some progress in 
this domain, such as the food-labeling requirements implemented 
in Canada in 2002. This regulation makes it possible for consum-
ers to know the components of foods as well as the different quantities 
of these components. Another regulation limited the quantities of 
additives like artificial color, preservation substances, sugars, salts 
and trans fats. However, we still have a long way to go, because in 
general, these are mainly recommendations, not obligations. There 
is no doubt that there exists a vital link between what we eat and our 
health; and so consumers, by demanding high-quality foods, can 
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force governments to require the food industry to produce 
high-quality foods. It is becoming more evident that diseases 
are generally linked to an individual’s lifestyle and therefore can 
generally be avoided. The stress of modern life, physical inactiv-
ity, a diet based on industrial procedures and the overconsumption 
of medication contribute to weakening the body’s resistance to 
disease.

Industrial food and its consequences

For about a hundred years now (and especially since the 1960s), there 
have been significant modifications to our eating habits and lifestyle 
resulting from the industrialization of food production in Western 
countries. These modifications, which occurred within a relatively 
very short period, placed a heavy burden on the adaptive capaci-
ties of our genetic characteristics — ​characteristics that we acquired 
through a long evolution. Westerners are increasingly predisposed 
to inflammatory, degenerative and neoplastic diseases. Different 
factors play an essential role in the development of modern diseases: 
annual consumption of 44 kilograms (100 pounds) of refined sug-
ars per person, tenfold consumption of sodium and quadrupled 
consumption of saturated fats, coupled with reduced consumption 
of vegetables, vitamins, minerals and omega-3 compared to the 
diet of the preindustrial era. Another possible, albeit partial, expla-
nation for the weakening of our defenses against inflammatory 
disease in Westernized countries could be our difficulty in main-
taining a sufficiently protective indigenous intestinal flora due to 
our more rigorous hygienic practices (as compared to past eras).37

Essential micronutrients have to come from food, because the 
human body either cannot produce them or cannot produce them 
in sufficient quantities to meet a normal human body’s metabolic 
needs. These include certain amino acids, fatty acids, vitamins and 
minerals.
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Oligo elements or trace elements are essential to our health 
but must be taken in small quantities. Therefore, the daily intake 
of selenium must not exceed 200 micrograms (or 0.0000002 g). 
Comparatively, the daily intake of calcium should be about 1 gram. 
Selenium becomes toxic when absorbed in large quantities. About 
ninety minerals from the soil are essential.

6. Vitamin and mineral supplements
Seignalet’s opinion

Like many other nutritionists, Dr.  Seignalet recommends taking 
vitamin and mineral supplements (magnesium, zinc, copper, 
manganese, silicium, selenium, cobalt, chrome and rubidium), 
even though he acknowledges that the best source of vitamins and 
minerals is the most varied and most organic diet possible. He rec-
ommends taking liposoluble vitamins A, D, E, K and hydrosoluble 
vitamins B1, B2, B5, B6, B12 and C. However, he indicates that an 
overdose of vitamins A and D should be avoided.

Synergy between the various constituents of a food

Even though nutrition specialists very often recommend the con-
sumption of food supplements, one must realize that a food’s 
different biological constituents work in synergy. The concept of 
food synergy means that it is important to vary the foods we eat and 
to select those that are rich in nutrients. Food synergy is founded on 
the idea that interrelations between the constituents of foods are 
essential.38 Synergy depends on, among other things, the balance 
between the different constituents of a food item, the manner in 
which the constituents survive digestion and their degree of bio-
logical activity at the cellular level. Getting micronutrients from 
food should therefore be preferred over getting them from supple-
ments for the following reasons:
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	1)	 Given its role as a buffer, food favors the absorption of 
micronutrients.

	2)	 Micronutrients drawn from foods can have different effects 
from those produced with the help of technological 
procedures.

	3)	 In general, health is determined by the diet as a whole.39

It’s clear that there is synergy between the different constituents 
of a food. Therefore, the proliferation of cancerous cells cannot be 
inhibited by apple skin but can be inhibited by an apple extract 
that also contains the skin.40 The consumption of tomatoes has a 
greater anti-cancerous effect on tissues of the human prostate com-
pared to the consumption of the purified lycopene equivalent. 
(Lycopene is the active anti-prostate–cancer element in tomatoes.)41 
Peanuts, when their allergenic proteins are isolated from their other 
components, do not provoke an allergic or inflammatory response; 
meanwhile, whole peanuts can provoke an allergic reaction.42

Evidence for the efficacy of micronutrient supplementation

The micronutrient-supplement pharmaceutical industry is 
founded on the idea that micronutrient supplements have the 
same health effects as constituents of a food. Clinical trials on 
supplements have shown that several do not work as we thought 
they did and that some (vitamin A, vitamin E and beta-carotene) 
can have side effects in certain cases.43 A report by a committee of 
experts from the U.S. National Institutes of Health (nih) on the 
use of multivitamin/mineral supplements in the prevention of 
chronic disease can be summarized as follows: most studies do not 
present conclusive evidence that the intake of vitamin/mineral 
supplements is beneficial to health, whether these supplements 
are taken in isolation or in groups of two or three.44 However, 
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this committee classifies the intake of vitamin D and calcium in a 
separate category. It cites certain studies showing that the intake of 
calcium and vitamin D supplements would cause an increase in 
bone density and a drop in the number of fractures in menopausal 
women. The committee concludes its report by affirming that the 
level of safety and the quality of the multivitamins/minerals is inad-
equate, given that those who produce them are not obligated to 
report side effects and that the U.S. Food and Drug Administration 
(fda) does not have the authority to regulate these products. 
According to this group of experts, current knowledge is gener-
ally too insufficient to either recommend or discourage the use of 
multivitamin/mineral supplements for the prevention of chronic 
diseases in the American population.

Vitamin D and calcium

The majority of the Canadian population lives in regions where for 
about four to five months a year, it is impossible to obtain enough 
vitamin D from type B274 ultraviolet sun rays. In addition, the typi-
cal Canadian diet provides about only 5 micrograms (200  iu) of 
vitamin D daily, which is insufficient to maintain a serum level of 
25–hydroxyvitamin D of at least 100 nanomoles per liter (nmol/ l), 
the quantity required for optimal benefits from vitamin D. Canadians 
are therefore at a high risk for vitamin D deficiency, as many studies 
have shown. In fact, 5 percent of Canadians aged six to seventy-nine 
suffer from serious vitamin D deficiency (≤ 25 nmol/ l). The average 
serum content of vitamin  D among Canadians is 66.9  nmol/ l; 
meanwhile, only 10  percent of the population attain the optimal 
100  nmol/ l. Until recently, numerous controlled studies on the 
effects of vitamin D on health used doses of 400 iu/day. In many 
cases, when associated with the intake of calcium, these doses turned 
out to be insufficient in the fight against osteoporosis, myocardial 
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infarction and mortality in menopausal women.45 However, in indi-
viduals sixty-five years of age and older, the intake of 500 milligrams 
(mg) of calcium and 700 iu of vitamin D per day moderately reduced 
bone loss in the femoral neck, spine and total body over a period of 
three years, and reduced the incidence of non-vertebral fractures.46 
Another study involving senior women who received 1.2 grams of 
elementary calcium and 800 iu of vitamin D daily showed that the 
number of hip fractures reduced by 43 percent and that other non-
vertebral fractures reduced by 32  percent in comparison to the 
placebo-controlled groups.47 A meta-analysis encourages the use of 
vitamin D3 at a daily concentration of 800 iu in senior women, which 
would significantly reduce the incidence of osteoporotic fractures 
compared to the placebo treatment.48

In general, several scientific studies confirm the need for the 
intake of vitamin D and calcium supplements when these nutrients 
aren’t received in sufficient quantities through food. This news 
concerns seniors in particular for the following reasons: with age, 
physiological changes lead to a drop in the photosynthetic capacity 
of the skin, a drop in the kidney’s capacity to convert 25-hydroxy
vitamin D (calcidiol) to its active form (calcitriol), and a reduced 
capacity of the intestines to react to the active form of vitamin D. The 
efficiency of vitamin D can also be reduced by the interference of 
certain medications like glucocorticoids or by obesity, which causes 
the sequestration of vitamin D in excess fat in the body. In about 
33 percent of individuals aged fifty years old and above, the calcium 
contained in their diet is not well absorbed by the intestines.49

At optimal levels, calcium and vitamin D play a more essential 
role in the cell function of many biological organs and systems, for 
all the body’s tissues possess vitamin D receptors.50 An insufficient 
quantity of these two elements can lead to increased risk for diseases 
like osteoporosis, colorectal and breast cancers, inflammatory dis-
eases of the intestines, type 1 and type 2 diabetes, metabolic syndrome, 
hypertension and cardiovascular diseases.51 Also, women who daily 
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ingest more than 400 IU of vitamin D would see their risk of develop-
ing rheumatoid arthritis52 and arthrosis53 reduce by 40 percent.

The importance of the role of the parathyroid hormone

The parathyroid hormone plays an essential role in maintaining nor-
mal concentrations of calcium and phosphate in the body. It is itself 
regulated by the levels of calcitriol, the active form of vitamin D, and 
by calcium contained in serum. A shortage of vitamin D is gener-
ally associated with a rise in parathyroid hormone. Vitamin D in 
sufficient serum concentrations seems to ensure an ideal concen-
tration of serum parathyroid hormone, even when the intake of 
calcium is lower than 800 mg/day. Moreover, a high consumption 
of calcium (= 1200 mg/day) cannot maintain an ideal serum level 
of parathyroid hormone when the quantity of vitamin D taken is 
insufficient. A very high increase in serum parathyroid hormone 
would lead to an exaggeration in bone transformations (remodel-
ing), which will lead to a loss of bone mass. A hypersecretion of 
the parathyroid hormone would therefore play a significant role 
in the pathogenesis of age-related bone loss.54 It is known that 
serum parathyroid hormone is the principal systemic determinant 
of bone remodeling, a factor in fracture risk.55 In Nordic coun-
tries, during winter, at least 700 to 800 iu of vitamin D would be 
necessary to ensure an adequate level of this vitamin. During 
other periods of the year, an intake of 500 IU of vitamin D should 
be sufficient.56

Vitamin A, C or E supplements?

Numerous scientific publications consider that in the absence of any 
conclusive proof, it is impossible to recommend the intake of vita-
mins A, C or E or antioxidant supplements to ensure protection 
against heart disease or cancer.57 Nonetheless, preliminary results 
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suggest that antioxidant supplements could prevent age-related 
macular degeneration (destruction of the spot of the retina that is 
most sensitive to light) and selenium could help prevent cancer.58

7. Can chondroitin sulfate and 
glucosamine sulfate reduce 

arthrosis symptoms?

Chondroitin is a sulfated glycosaminoglycan associated with hyal-
uronic acid, used in the production of proteoglycans (combination 
of a protein and glucides). Chondroitin sulfate is a component of 
the cartilage matrix; it contributes to the hydration of cartilage 
and therefore to its flexibility and elasticity.59 Numerous studies 
have been conducted to verify whether or not this substance is 
really likely to improve the clinical symptoms of arthrosis. Earlier 
studies had shown that chondroitin sulfate could be absorbed 
orally and then identified in synovial fluid and cartilage.60 Studies 
on the efficacy of chondroitin sulfate in relieving arthrosis symp-
toms have provided contradictory results. Among others, one 
meta-analysis based on five meta-analyses with controls indicates 
that chondroitin sulfate shows a weak-to-moderate efficiency in 
the symptomatic treatment of arthrosis and that it has an excellent 
safety profile and is therefore not harmful to health.61 Another 
meta-analysis was based on six studies involving 1,502 patients; 
two of these studies aimed at determining the effects of glucos-
amine sulfate, and the other four, the effects of chondroitin sulfate. 
This meta-analysis concluded that glucosamine sulfate was not 
more efficient than the control after the first year of treatment; 
meanwhile, after three years of treatment, it provided a weak or 
moderate protective effect for the knees (an analogous result was 
obtained after two years of treatment with chondroitin sulfate).62 It 
was suggested that chondroitin sulfate preparations from various 
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producers and animal sources (that is, pigs and cows) could differ 
greatly and presented different modes of action. Certain prepara-
tions of chondroitin sulfate could have benefits for individuals 
suffering from arthrosis: it could promote anabolic processes and 
reduce inflammation. Other preparations might produce no effects 
or produce side effects.63

For its part, glucosamine sulfate is an amino sugar that helps 
synthesize many macromolecules present in different tissues, 
including cartilage. As is the case with chondroitin, it seems that 
the different studies of this pharmaceutical product arrive at oppo-
site conclusions.64 However, it is acknowledged that taking 500 mg 
of glucosamine three times per day has no effects.65 There are indi-
cations that taking 1,500 mg of glucosamine sulfate once a day 
might be more efficient than acetaminophen (Tylenol) in relieving 
the symptoms of arthrosis.66 One reason for the differences between 
the various studies is the disparity of the active ingredients con-
tained in the different commercial preparations.67

8. Essential fatty acids, 
saturated fats and trans fats

About 60 percent of the human brain is made up of fat. It has long 
been known that fatty acids, among other molecules, help maintain 
the integrity of the brain and its functions (capacities). Essential 
fatty acids are important to health, but they cannot be synthesized 
by the body. They must therefore come from foods. Omega-3 fatty 
acids ensure the development and proper functioning of the brain. 
Docosahexaenoic acid (dha) is necessary for the proper function-
ing and maturation of the retina and the visual cortex, and for 
visual acuity and mental development. Also, essential fatty acids 
play a major role in the synthesis and functioning of neurotransmit-
ters of the brain and of molecules of the immune system.68
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Evolution of margarines

Basing his conclusions on data available during his era, Seignalet 
affirmed that margarines were as dangerous as industrial oils. From 
the 1960s, many more studies underlined the possible role of par-
tially hydrogenated fats (the characteristic of margarine responsible 
for its semi-solid state) in the development of cardiovascular dis-
ease.69 During that era, margarine and shortening contained a high 
percentage of trans fats (39 percent to 50 percent) and a low per-
centage of linolic acid (6 percent to 11 percent).70 In 2003, the daily 
intake of trans fats by Americans was estimated at close to 7 grams 
per day (g/day) for men and 5  g/day for women. The fda, the 
American government agency responsible for pharmacovigilance 
admitted that trans fats in foods could cause death by coronary 
disease in 500 to 1,000 Americans per year.71 This awareness and 
changes in the law regarding the labeling of foods forced produc-
ers to modify their recipes in such a way that currently more than 
60 percent of margarines no longer contain partially hydrogenated 
oils. (These have been replaced with good fats.) We must, however, 
be vigilant about closely reading the labels on the products that 
we buy to ensure that what is indicated on the package corresponds 
exactly to the list of ingredients.

Changes to Canadian food-labeling regulations

Since 2002, the Canadian Food Inspection Agency requires food 
manufacturers to indicate the quantity of trans fats contained in a 
given portion of a foodstuff. According to a study conducted in 
2008 on margarines sold at metropolitan Toronto supermarkets, 
food-labeling regulations led to a reduction in the content of trans 
fats in certain margarines. The proportion of margarines contain-
ing less than 0.2 grams of trans fat per 10 grams of margarine went 
from 31 percent in 2002 to 69 percent in 2006.72 However, close to 
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a third of the margarines analyzed still contained too much trans-
fatty acids to be considered low in trans fats according to the 
agency’s norms. Also, only the most costly margarines seem to be 
low in trans fats — ​proof that if we had to rely solely on the good-
will of the food industry, we would have to wait a long time for 
positive changes, except in the most expensive products. According 
to the U.S. National Academy of Sciences, unlike other fatty acids, 
trans-fatty acids have no nutritional benefits and should be 
eliminated.

Tests verifying the conformity of food labels

An analysis of the amount of trans-fatty acids in different foods 
available at the supermarket was carried out in 2006  at 
Minneapolis–Saint Paul to try to verify that declarations on food 
labels correspond to the actual amounts of fatty acids in the food.73 
Included in this study were 24  cups of margarine, 5 pounds of 
butter, 25  boxes of cookies, 19  boxes of snack cakes, 17  bags of 
savory snacks, 18 sachets of crackers and 5 sachets of microwavable 
corn. A second analysis made use of the initial sachets of popcorn 
and 24 other sachets, because the first analysis revealed that some 
sachets had a very high trans fat content.

Results of the analyses show that the different foods generally 
conformed to the indications on their labels (see table 7). However, 
even though the majority of foods in each category were labeled 
as containing 0 g of trans fats, a few contained this type of fatty 
acid (with average amounts of about 0.52 g per portion in the case 
of margarine). Savory snacks did not contain trans fats, and pop-
corn contained between 1.5 g and 2.4 g per portion.74
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Table 7: Proportion of food-product samples with a content of 0 g, 0.5 to 
2.5 g and ≥ 3.0 g of trans fats per serving according to the labels
Trans fat per serving 0 g 0.5–2.5 G ≥ 3.0 g

Products

Number +/ 
Analyzed 
number % Number % Number %

Margarine 16/24 67 8 33 0 0

Butter 5/5 100 0 0 0 0

Cookies 19/25 76 6 24 0 0

Cakes 15/19 79 4 21 0 0

Chips 17/17 100 0 0 0 0

Crackers 12/18 57 5 28 1 5

Popcorn (initial sample) 2/5 40 1 20 2 40

Popcorn (2nd sample) 17/29 59 5 17 7 24

To summarize, the food industry has reduced the trans-fat con-
tent in certain foods. However, consumers must read food labels 
attentively, because within a given food type (such as margarine, 
for example) the quantity of trans fats and of total fats per portion 
may vary from one product to another. Therefore, the quantity of 
trans fats in nineteen brands of cookies could range from 0.3 g to 
8.1 g per 100 g.75 According to food experts and public health 
authorities, trans-fatty acids should make up less than 1 percent of 
the total fatty acid content of one’s diet.76 Hidden fats — ​those that 
have not been identified formally — ​are mainly derived from pro-
cessed and restaurant meals.77

The effects of trans fats and saturated fats on health

Saturated fats and trans fats increase the levels of low-density lipo-
proteins in the blood, which is dangerous to the body. But since 
trans fats can also reduce high-density lipoproteins (hdl), or good 
cholesterols, they are considered more dangerous than saturated 
fats. The American Heart Association recommends that saturated 
fats be limited to less than 7 percent of total daily calories and trans 
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fats to less than 1 percent. Given that there are small quantities of 
trans fats in meats such as beef and lamb and in fatty milk products, 
they cannot be completely excluded. However, we can considerably 
reduce the quantities of trans fats we consume by avoiding foods 
cooked with partially hydrogenated vegetable oils such as shorten-
ings and margarines containing trans fats.

Foods containing good-quality fats must be a part of a healthy 
diet. Monounsaturated and polyunsaturated fats (usually desig-
nated by the abbreviation pufa) contained in high-quality vegetable 
oils (cold pressed) are rich in omega-3 and omega-6. Vegetable oils 
like canola oil, olive oil, sunflower oil and nut oils, as well as fish oils 
are all excellent sources of unsaturated fats. The consumption of soft 
margarines of high quality, that is, those that contain about 50 per-
cent of unsaturated fats — ​10 percent to 20 percent of omega-3, only 
20 percent to 25 percent of saturated fats and less than 1 percent of 
trans fats78 — ​should also be preferred. Researchers recommend 
avoiding palm oil and coconut oil, which contain 30 percent to 
40 percent of saturated fats, while some recent studies are less cate-
gorical about it. The fda defines trans-fatty acids as unsaturated fatty 
acids that contain one or more double isolated links in a trans posi-
tion.79 Trans-fatty acids cannot be found in their natural state in 
foods. A law in Denmark prohibits their presence in foods.

9. Effects of sugars, especially 
fructose, on hypertension, diabetes 

types 1 and 2 and kidney function

Fructose is a simple sugar that can be found in foods such as honey 
and fruit. However, in the Western world, the principal source of 
fructose used to come from the sucrose of cane sugar. Nowadays in 
North America, high-fructose corn syrup (hfcs) has replaced cane 
sugar in industrial foods. It contains 55  percent free fructose and 
45 percent free glucose (sometimes 42 percent glucose and 3 percent 
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residual sucrose).80 hfcs is used in more than 40 percent of foods 
with added sugar, including soft drinks. Since the 1970s, the use of 
hfcs has caused an increase in the consumption of sugar-added foods 
because it is cheap and easily mixed in industrial foods (for example, 
fast foods). It is believe that the added sugar — ​particularly fructose — ​
in foods is at least in part responsible for the increase in the number 
of overweight and obese persons and all the associated health issues, 
such as metabolic syndrome, which includes insulin resistance, dia-
betes, hypertension, heart diseases and chronic renal failure.

Unlike glucose, fructose intake causes biochemical reactions that 
stop protein synthesis and increase oxidative stress and inflamma-
tion.81 Fructose is different from other sugars because it generates 
uric acid when metabolized by the body.82 In addition, when fruc-
tose is consumed with glucose, as in hfcs, glucose increases fructose 
absorption, thus increasing fructose toxicity and danger.83 Fructose 
metabolism by the kidneys is complex and leads to oxidative stress 
and inflammation. Fructose consumption can also lead to an increase 
in glycotoxins, which are very toxic to diabetics. Consumption of 
fructose is even worse than consumption of glucose because it causes 
overproduction of triglycerides.84 Knowing the importance of glyco-
toxins in the development of chronic inflammatory diseases, it is not 
surprising that recent work shows fructose, because of its structure, 
causes ten times more glycotoxins than glucose.85

Even though many studies have focused on fructose as the cause of 
numerous health problems, not all sources are alike. Fresh fruits, 
because they are also rich in antioxidants, vitamin C, polyphenols, 
potassium and fiber, may counteract the effect of added fructose.86 
But it’s open to question whether or not fruit juices with added fruc-
tose, either as hcfs or as concentrated apple juice, retain the 
protective effect of whole fresh fruits.

A recent study87 was done to evaluate if reducing only fructose 
and not other sugars could improve: weight loss, blood pressure, 
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lipid profile, blood glucose, insulin resistance and uric acid level. 
Obese subjects followed a diet containing less than 20 grams of 
added fructose daily, while another group of obese persons fol-
lowed a diet with a moderate amount of fructose, between 50 grams 
and 70 grams daily, with that fructose coming only from fresh 
fruits. After six weeks, it was found that the moderate-diet group 
experienced about twice as much weight loss while consuming 
fresh fruits, compared with the severely restricted diet group con-
suming added fructose. These results show that when fructose is 
separated from fruits it is damaging to your health. Both diets 
improved blood pressure and reduced uric acid and total choles-
terol. It is quite revealing that a severe restriction of fructose with 
a small amount of added pure fructose was less effective than the 
moderate restriction, which allowed fresh fruits containing more 
fructose. In conclusion, added fructose is so damaging that even 
if those suffering from obesity drastically reduce their consump-
tion of it, the little they would still consume would still be too 
much to allow for an improvement in their health. This study 
shows that three times more fructose can be eaten safely only if it 
comes from fruits, and not added as free fructose. It also shows 
that added fructose has deleterious health effects, but that the 
high content of antioxidants and potassium in fruits as well as 
their fiber counterbalance these negative consequences. The pos-
sibility that fruits may be beneficial and healthy sources of fructose 
is supported by epidemiological studies. In these studies, added 
free fructose is associated with an increased risk of high blood 
pressure, while fresh fruit consumption reduces the risk.88

Fructose, uric acid and kidney disease

Fructose has the capacity to increase the levels of uric acid in the 
blood. Epidemiological studies show a close association between 
sugary drink intake and an increase in uric acid levels and high 
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blood pressure in teens. For example, an intake of 60 grams of 
fructose, but not glucose, per twenty-four hours (comparable to 
two 12 oz. cans of soft drinks) caused an increase in blood pres-
sure in healthy young adults. This effect was not observed when 
the same amount of glucose was taken.89

In similar studies, added fructose caused a significant increase in 
uric acid levels while a diet low in fructose reduced both uric acid 
and high blood pressure in obese adults. The possibility that fruc-
tose may cause chronic kidney disease is more and more probable 
because this sugar has the capacity to cause hypertension (high 
blood pressure) and diabetes. It is a known fact that prior to the 
onset of hypertension and kidney disease, uric acid levels are high in 
individuals, including the young, and this symptom occurs indepen-
dently of other known risk factors, such as overweight and stress.90 
Metabolic syndrome is a significant risk factor for chronic kidney 
disease, which suggests that fructose may be a cause.91 For instance, 
daily consumption of two or three fructose-containing soft drinks is 
associated with an increased risk of developing albuminuria (small 
proteins that pass through the kidney in the urine — ​a symptom of 
kidney dysfunction). When fructose is given to rats with already 
poor kidney function, it speeds up the progression of kidney disease. 
This acceleration leads to swelling of the kidney (renal hypertrophy), 
proteinuria (a worsening of albuminuria — ​the first sign of kidney 
failure), glomerulosclerosis and renal tubulointerstitial fibrosis 
(hardening of the kidney with scar tissue and loss of function).92 
These anomalies are not seen if the rats are fed high doses of glu-
cose. There is increasing evidence that added fructose can lead to 
ill effects on your health, including increased blood pressure, meta-
bolic syndrome, liver changes and kidney disease. To protect your 
kidneys, researchers suggest that in addition to protein restriction, 
sugar, especially fructose, consumption should be reduced.93
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7
The Immune System’s 
Strategies in Chronic 

Inflammatory Diseases

T﻿he general ideas about immunology presented in this chapter are 
based mainly on Seignalet’s1 book and reference books by W.E. Paul2 
and C.A. Janeway.3

1. Inflammatory responses

Inflammation is a defense mechanism against invaders that 
usually — ​although not always — ​come from infection. Through 
the vascularization of tissues, inflammation allows the transfer of 
the liquid part of blood — ​plasma — ​through the small blood vessels, 
called capillaries, to the site of invasion. Plasma contains cells 
that are specialized in the defense of the body, mainly white blood 
cells, also referred to as leukocytes. White blood cells are made up 
of different cells that come from bone marrow. Cells derived from 
innate immunity (that is, from the first immune system developed 
during our evolution — ​a nonspecific defense system that recog-
nizes patterns of bacteria and of affected tissues) include monocytes, 
macrophages, dentritic cells, mast cells and polymorphonuclear 
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leukocytes, among which are neutrophils, eosinophils and baso-
phils (appendixes 4 and 5). Biochemical mediators, like the large 
family of cytokines, are made up of a wide variety of messenger 
molecules, mostly produced by cells of the immune system. 
Cytokines have particular characteristics and act on cells that pos-
sess receptors that are specific to them. Depending on their 
specificities, cytokines can act on other cells if these cells possess 
complementary receptors. Cytokines can act locally or even from 
a distance in some cases.

At first, inflammation is a nonspecific response, because it 
depends on the innate immune system; that is, it is directed against 
any aggressive substance in the body. Unlike a specific immune 
response, which increases in intensity once an invader is detected, 
the innate immune response does not distinguish between the differ-
ent types of invaders since it does not make use of any form of 
memory. Because it is the first line of defense, cells of the innate 
immune system play a crucial role in launching a fight and elimi-
nating pathogens. The response to a particular antigen depends 
primarily on recognition by the cell receptors of the innate immune 
system of certain molecules (such as lipopolysaccharides) belonging 
to different pathogens. Lipopolysaccharides are part of the structure 
of bacterial membranes and are particularly effective in triggering 
the innate immune system. If foreign substances are not eliminated 
in a reasonably short time, the innate immune system and the spe-
cific or adaptive immune system collaborate to complete the task.

Unlike the innate immune system, the specific or adaptive 
immune system produces very complex and variable receptors. 
Although this makes specific recognition of an unlimited number of 
foreign antigens possible, the specific immune system is more 
advanced in terms of evolution and needs a lot more time to develop. 
The specific immune system also enables the development of mem-
ory cells that have the capacity to trigger a fight and are a lot faster 
in subsequent encounters against familiar foreign molecules or 
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pathogens. (A good example of a specific immune response is the 
response by memory cells that remain in the body after sensitization 
by a vaccine.) The specific or adaptive immune response is also 
responsible for phenomena such as allergies, autoimmunity and 
transplant rejection, which require the presence of memory cells. 
Because the specific immune system depends on memory, it is slower 
in launching a fight during the first encounter with a foreign anti-
gen. However, it reacts in a more specific and efficient way to 
eliminate a known foreign agent. As such, when the specific immune 
system comes across an antigen that it recognizes, the immune 
response is faster since memory has already been acquired.

2. Acute inflammatory response

By their very presence, substances considered foreign by the body 
send signals that cause an increase in the permeability and dilata-
tion of small blood vessels (capillaries and venules). As a result, 
plasma and leukocytes such as polymorphonuclear leukocytes 
and monocytes/macrophages exit the surface of the blood vessels. 
Leukocytes go across the capillary walls and into tissue through 
diapedesis (appendix 5).

Drawn by identified foreign substances, these cells migrate 
towards these substances, secreting various mediators that activate 
acute inflammation while the cells ingest and destroy the foreign 
substance by an action called phagocytosis. This phenomenon is 
well illustrated by the redness and swelling that occurs at the site 
of a wound. Certain mediators are present in plasma; others are 
released by white blood cells during the inflammatory process; 
and still others are created by the influence of enzymes at the onset 
of inflammation. All these molecules quicken the inflammatory 
response. Pus is made up of dead white blood cells (cells that died 
in combat), dead or inactive invading molecules (viruses, bacteria, 
etc.) and cells from damaged tissues.
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3. Chronic inflammatory response

Inflammation is generally an innate immune response: a nonspe-
cific response preceding the specific immune response. An innate 
immune response depends on polymorphonuclear neutrophils, 
monocytes/macrophages and a number of messenger molecules 
that are important agents in the elimination of foreign substances. 
Specific immune response depends on b and t lymphocytes and 
antigen-presenting cells (apc) made of up dendritic cells, b lym-
phocytes and active macrophages as well as various messenger 
molecules, including a large variety of cytokines.

When the innate immune response has not been able to com-
pletely eliminate pathogenic agents, an adaptive or specific immune 
response comes to its aid. If the adaptive immune response is also 
unable to get rid of the infectious or foreign agent, chronic inflamma-
tion sets in. Chronic inflammation involves the immune system’s 
principal or main agents, namely b and t lymphocytes in association 
with antigen-presenting cells. The most effective antigen-presenting 
cells are dendritic cells, b lymphocytes and (to a lesser degree) 
macrophages.

These different cells collaborate with the cells of the innate 
immune system and continue to activate the body’s various immu-
nity defenses by the secretion of messenger or activator molecules: 
cytokines. This results in chronic inflammation, which over time 
could lead to the development of chronic disease, accompanied by 
pain and the destruction of involved cells and tissues. However, 
the immune system actually launched the defense mechanism to 
protect the body.

Chronic inflammation can set in over many years in the form 
of subclinical (silent) inflammation, which remains below the pain 
threshold. This silence is what makes it so devastating. We have no 
awareness of its presence, even though it imperceptibly affects our 
health for years, and then comes the moment when we’re diag-
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nosed with a painful chronic disease.4 The primary indicator of 
silent inflammation is the presence of c-reactive protein, which 
was discovered at the end of the 1990s and which is produced in 
the liver as a reaction to inflammation. Silent inflammation is the 
first sign that points to disequilibrium in the body. It is linked to 
hormonal changes that can lead to chronic diseases through the 
increased secretion of pre-inflammatory eicosanoids (very power-
ful chemical mediators that, along with other mediators, intervene 
locally in the inflammatory process). Hormonal changes also 
involve insulin secretions that cause resistance to the insulin and 
cortisol secreted by the adrenal glands.5

Chronic inflammatory responses and diet

Inflammatory responses, especially those that are chronic, are 
extremely complex and involve numerous molecules. In inflam-
matory responses linked to diet, the prostaglandins — ​mediators of 
inflammation — ​are of particular importance. Actually, depending 
on their nature and quantity, the polyunsaturated fatty acids we 
consume can cause an imbalance in the synthesis of prostagladins.6 
Excess type 2 prostaglandins derived from omega-6 and a shortage 
of type 1 prostaglandins derived from omega-3 will cause chronic 
inflammatory responses and, therefore, the onset and establishment 
of certain diseases, such as rheumatoid arthritis.7

Our diet also has an influence on free radicals. Free radicals are 
important because they are very aggressive oxidizing agents that 
can either have positive effects — ​the destruction of bacteria — ​or 
negative effects, if there are too many of them. In the latter case, 
free radicals can attack constituents of the body, such as certain 
enzymes, antibodies and elements of connective tissue. Our body 
protects us from free radicals partly with the help of protective 
endogenous factors that it produces naturally. Our diet can also 
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introduce substances that counter the production of free radicals in 
our body. Protective foods are primarily those plants that supply us 
with vitamin E, vitamin C, beta-carotene, lycopene, flavonoids, thi-
ols and certain minerals (Fe, Zn, Cu, Se, Mn).8

The production of free radicals is a normal physiological phenom-
enon. What is considered dangerous is the excessive accumulation of 
free radicals, often referred to as oxidative stress. Oxidative stress 
plays a major role in the development of the three pathologies 
Seignalet considers responsible for chronic inflammatory diseases: 
autoimmune disease, diseases of deposits and diseases of elimination/
excretion. Oxidative stress can result from the body’s penetration 
by foreign molecules such as carbon tetrachloride, ethanol, phe-
nols, nitrates, ozone and insecticides. An unbalanced diet can also 
cause deficits in vitamins, flavonoids and certain minerals.

4. Tolerance and autoimmunity

For the body to function normally, its lymphocytes must tolerate 
normal cells and eliminate altered cells and aggressors. Antigens 
fall into three categories:

	1)	 Self-antigens: These antigens are part of the self; in fact, they are 
the self. For example, all the self-antigens of an individual are 
called autoantigens because they belong to that individual 
and do not trigger an immune response.

	2)	 Altered self-antigens: These are abnormal antigens found, for 
example, in an individual’s cancerous cells. In such a case, they 
are called tumor antigens.

	3)	 Nonself antigens: These are antigens that do not belong to an 
individual. They are called alloantigens when they belong to 
another individual of the same species; and are called hetero-
antigens when they belong to an individual of a different species 
or are from the environment (such as from drugs or food).
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An essential element in our body’s recognition of the self and 
the nonself is the presence in our cells of marker molecules called 
hla (human leukocyte antigen). In fact, use of the term “leuko-
cyte” is inappropriate in this case. This term was retained because 
the researchers who discovered the hla molecules incorrectly thought 
that these molecules were only present in leukocytes or white blood 
cells. hla molecules are glycoproteins found in the external mem-
brane of cells and are part of the major-histocompatibility-complex 
(mhc) gene family, which are genes specialized in the recognition 
of the self and nonself. This molecular signature informs the 
immune system, in much the same way passports work, that an 
antigen or a cell must be eliminated because it is not part of the 
self, and that another antigen or cell must not be attacked, because 
it is part of the self. When a cell is infested by a virus or modified 
by a cancer, immune system cells will use different strategies to 
destroy any cells or antigens recognized as foreign as these are 
brought up to the cell surface via their association with the hla 
antigens of the individual. If we did not have hla antigens, we 
would not be able to maintain our corporal integrity. Any foreign 
cell could be grafted onto our body, and we would not be able to 
exist as a distinct species. This principle applies to every living 
species: each has a distinct method of keeping its integrity. Except 
for red blood cells, all the cells of an individual carry hla class i 
markers, whereas hla class iI markers are present only on cells 
that present antigens to specific cells of the immune system. Cells 
formally recognized as antigen-presenting cells (apc) are dendritic 
cells, macrophages and b lymphocytes. hla molecules are deter-
mined by genes that we have inherited from our parents. 
Consequently, each child is both similar to and different from 
each of his or her parents at the level of the hla molecules, and 
as such, individuals are different from one another, except for 
identical twins.
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5. The role of HLA molecules in 
the immune response

As mentioned above, the role of hla molecules is similar to that of 
a passport. The role of hla class i molecules is essentially to link 
to endogenous peptides fabricated inside the cells and to expose 
them on the surface of the cells.

So, endogenous peptides will be exposed on the cell surface in 
the form of hla-i linked to this endogenous peptide that I call hla-
i-peptide-x. If the hla-i-peptide-x is recognized by the immune 
system as part of the self, there is no immune-system reaction. If, 
however, peptide x is recognized by the immune system as a foreign 
antigen, the immune system will deploy its military arsenal to 
destroy the cell that produced the peptide. The phenomenon occurs 
when a cell carries a parasite in the form of a virus or an intracellular 
bacteria, or when a tumoral or abnormal cell is present. So, when 
in good health, an individual’s immune system will effectively fight 
any of his or her own cells that have been transformed or parasit-
ized by a pathogen once it discovers the presence of nonself 
molecules linked to hla-i molecules on the surface of those cells 
(appendix 6).

hla class iI molecules are present on the surface of apc cells 
whose function is to engulf, digest and present molecules or for-
eign microbe antigens from outside the body to t lymphocytes. 
apcs are represented by dendritic cells, macrophages and b lym-
phocytes. apcs associated with hla class iI molecules link up with 
exogenous peptides — ​molecules from outside the individual that 
are therefore nonself molecules. These peptides, which come from 
bacteria, foods, drugs, etc., must be antigenic to induce a defense 
reaction. The association “hla-iI-nonself peptide” will be 
expressed at the surface of apc cells. So the couple “hla-iI-nonself 
peptide,” expressed on the surface of the antigen-presenting cell, 
will be presented to a t lymphocyte that has the appropriate recep-
tor for the antigen. After this recognition, the t lymphocytes will 
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be activated and will start to multiply. The activated t cells will trig-
ger different types of responses: they could secrete cytokines that are 
message molecules able to trigger various types of immune responses; 
they could also incite b lymphocytes to produce antibodies against 
the presented antigen, or they could request the t lymphocytes to 
change into cytotoxic cells capable of triggering attacks that will 
kill the abnormal cells or lead to the development of memory 
t cells (appendix 3).

It is important to underline the variability or the polymor-
phism of hla molecules. The hla molecules of an individual are 
genetically determined by both parents and could be very different 
from the ones expressed by another individual of the same species. 
This polymorphism originates in part from the presence of multiple 
genetic (allele) characteristics for every gene responsible for the 
hla molecule’s expression. Consequently, just for hla class i mol-
ecules, at least 210 different alleles have been identified in human 
beings. If all the various random combinations of different alleles 
that an individual inherits from his or her parents are considered, 
it is not surprising that different individuals could have signifi-
cantly different responses to the same antigen.

6. Autoimmune diseases

An autoimmune disease is characterized by an aggressive immune 
response directed against an individual’s own cells or some of its 
constituents. This response is likely to have an adverse effect on 
various tissues or organs or to trigger functional anomalies on 
these tissues or organs.

Dr. Seignalet considers as autoimmune every disease that leads 
to an immune response that cannot be explained by the presence of 
living microorganisms or tumor cells and that has adverse effects on 
certain cells or tissues or provokes dysfunction. According to 
Seignalet, autoimmune reactions have the following characteristics:
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	1)	T﻿h e infiltration of the target organ by lymphocytes
	2)	 The existence of a link between the disease and some hla genes
	3)	 The abnormal expression of hla molecules on the targeted 

organ’s cells affected by the immune response
	4)	 The observation of an effective medical response against 

the immune reaction when immune suppressants are 
administered

Some autoimmune responses affect some organs in a selective 
way, while others have multiple targets. There are also intermedi-
ary forms between these two possibilities.

We have established that there are strong connections between 
hla molecules and autoimmune diseases. These connections are of 
two kinds: the linking of some types of hla with some diseases, 
and exaggerated hla expressions. A great majority of autoimmune 
diseases are associated with some specific types of hla molecules. 
This implies that more of these hla molecules are significantly 
found in patients suffering from autoimmune diseases in compari-
son to normal individuals. So, the hla-dr15 antigen is detected in 
98 percent of narcolepsy cases, while the antigen hla-b27 is detected 
in 90  percent of ankylosing spondylitis cases. Individuals can 
express the hla-b27 antigen on their cells without being sick, but 
they have 141 times more chance of having ankylosing spondylitis 
than someone with no hla-b27.

The exaggerated expression of class iI hla molecules could 
also mean that such molecules will appear in great quantities on 
cells that normally do not express such molecules. This phenom-
enon could be related to an excess secretion of cytokines in the 
medium. These cells thus become a target for the immune system, 
leading to their destruction, as is the case, for example, with thy-
roid cells, which are destroyed by autoimmune response in the 
course of Graves’ disease. It is also the case with beta cells in the 
islets of Langerhans of the pancreas in juvenile (or type 1) diabetes. 
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Another example is in cases of rheumatoid arthritis, where the 
cells of the joint envelope (the synoviocytes and the cartilage cells 
called chondrocytes) are destroyed by autoimmune responses 
involving the hla-drb1 gene. These examples show the crucial 
importance of the connection between hla molecules and the 
mechanism of autoimmune disease.

7. Some examples of autoimmune 
diseases linked to different 

types of hla

The prevalence of autoimmune diseases in the European popula-
tion generally reaches 1 percent. Owing to recent technological 
advances in genotyping, researchers have linked genetic diseases 
to many autoimmune diseases. Since 2006, the number of identi-
fied autoimmune diseases linked to genetic risk factors expressed 
in the form of hla molecules has gone from fifteen to sixty-eight.9

Here are some examples of autoimmune diseases linked to hla 
markers providing a genetic predisposition to diseases: acute ante-
rior uveitis with hla-b27; ankylosing spondylitis with hla-b27; 
asthma with hla-drb1, hla-dqb1, and hla-dpb1; autoimmune 
hepatitis with hla-drb1; Behcet’s disease with hla-b51; Crohn’s 
disease with hla-drb1, Graves’ disease with hla-drb1, Hashimoto’s 
thyroiditis with hla-a2; celiac disease with hla-dq2 or hla-dq8, 
inflammatory bowel disease with hla-cca-1; pigeon pulmonary 
disease with hla-dr3, rheumatoid arthritis and type  1 diabetes 
mellitus with hla-drb1.10
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8
Rheumatoid Arthritis 

and the Hypotoxic Diet

Seignalet classifies the chronic inflammatory diseases that gener-
ally responded positively to his hypotoxic diet into three groups: 
1) autoimmune diseases; 2) deposit pathologies; 3) elimination/
excretion pathologies.

1. A typical autoimmune disease: 
Rheumatoid arthritis

In 1985, Dr. Seignalet used his hypotoxic diet to treat a rheuma-
toid arthritis patient for the first time. My book and Dr. Seignalet’s 
book, L ’ Alimentation ou la troisième médecine, both highlight 
rheumatoid arthritis because Dr.  Seignalet’s hypotheses were 
designed to explain the development of this disease and are the 
basis of his hypotoxic diet, which aims at treating it. (However, 
his hypotheses and diet apply to other chronic inflammatory dis-
eases as well.)
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Characteristics of rheumatoid arthritis

Rheumatoid arthritis is a chronic autoimmune disease that affects 
the synovial membrane and the cartilage of diarthrodial joints 
(mobile joints that possess a capsule — ​such as the knees, for exam-
ple). The cause of rheumatoid arthritis is not clear, but it is 
thought that it results from environmental factors (such as foods) 
and from random factors (such as stress) in the context of genetic 
predispositions. Rheumatoid arthritis affects about 1 percent of 
the general population in Western countries. It is less prevalent in 
Asian and African populations.1 For every man who suffers from 
rheumatoid arthritis, there are four or five women suffering from 
it. It is age independent. In Canada, about 65.5 percent of those 
affected by the disease were affected before the age of 55, and 
35.5 percent were affected after age 55.2 Rheumatoid arthritis is 
associated with the hla-drb1 gene of the major histocompatibility 
complex (mhc) class iI,3 as well as with a second disease suscepti-
bility gene, the ptpn22, which is not an hla gene.4

Based on the presence or absence of rheumatoid factors (that 
is, auto-antibodies against the nonspecific portion [Fc] of the anti-
bodies), patients affected with rheumatoid arthritis are currently 
divided into two subgroups.5 However, the separation between 
these two groups is based more and more on the presence or 
absence of auto-antibodies (that is, antibodies that work against 
an individual’s own antigens or tissues) directed against citrulli-
nated proteins.6 Citrullination is an inflammation-dependent 
process that can change the structure and function of proteins. 
Citrullinated inflammatory proteins are more specific than the 
rheumatoid factor and constitute the best diagnostic test at the 
onset of the disease. Moreover, antibodies against citrullinated 
proteins give additional information on prognostics of the disease, 
because their presence indicates an aggravating factor for joint 
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destruction and the development of comorbidities such as cardio-
vascular diseases and other non-joint-related conditions.7

At onset, rheumatoid arthritis is difficult to diagnose. Diagnostic 
signs are not observed until the disease is at an advanced stage. In 
general, these signs are as follows:

	1)	 Articular and periarticular morning stiffness lasting more 
than an hour

	2)	 Swelling of at least three joint groups
	3)	 Bilateral pain upon pressure on metacarpophalangeal joints
	4)	 Symmetrical arthritis
	5)	 Presence of rheumatoid nodules
	6)	 Presence of the rheumatoid factor
	7)	 Characteristic radiological images of hands and wrists

At least four of these seven signs are required to diagnose rheu-
matoid arthritis. Signs 1, 2, 3 and 4 must be present for at least six 
weeks.8 However, patients who present only two signs are not 
excluded.

Detection tests for some antibodies (anti-citrullinated peptides) 
that are often present from the first stages of the disease have been 
suggested as a diagnostic tool.9 Using magnetic resonance tests (a 
more sensitive technique than classic radiography) to observe bone 
and cartilage erosions in hands and legs has also been proposed.

Joints lesions

During the evolution of the rheumatoid arthritis, the synovial mem-
brane, which covers joint cavities and secretes synovial fluid (liquid 
that favors joint movements), becomes increasingly swollen and 
thick, with many cellular layers that gradually transform into 
inflammatory granular tissues called pannus. The numerous media-
tors secreted by the inflammatory cells invading the joint medium 



r h e u m a t o i d  a r t h r i t i s  a n d  t h e  h y p o t o x i c  d i e t   <   1 5 1

(particularly t lymphocytes, macrophages and neutrophils), by pro-
voking the thickening of the synovial membrane, cause erosion in 
different joint tissues: first the joint capsule and the cartilage, then 
bones, ligaments and tendons.

Forms of progressive rheumatoid arthritis that have no total 
remission exist, as do intermittent forms with pushes and remissions. 
Given the fact that the cause of rheumatoid arthritis is unknown, 
there is no cause-related treatment for it. Medications administered 
generally aim at reducing immunity and inflammation. They some-
times provide short-term relief, but neither heal nor hinder the 
progression of the disease in the long run.10

The evolution of rheumatoid arthritis: 
Genetic and environmental factors

Rheumatoid arthritis is a complex genetic disease. Many genes 
and environmental factors, as well as random factors such as stress, 
combine to contribute to its development. Research studies on 
monozygotic twins (identical twins) and dizygotic twins (fraternal 
twins) have shown that genetic factors account for 50 percent of the 
overall rheumatoid arthritis syndrome; the rest depends on environ-
mental and random factors. When an individual who is an identical 
twin (and therefore shares exactly all his or her genes with his or her 
twin) suffers rheumatoid arthritis, there is a 15 percent chance that 
the twin will contract the disease too. Since the rate of rheumatoid 
arthritis in the general population is 1 percent, a 15 percent proba-
bility rate among identical twins demonstrates the existence of a 
genetic predisposition to rheumatoid arthritis. However, given that 
the identical twin has a high chance of not contracting the disease, 
it’s clear that there are environmental and random factors at play.11

Environmental factors as well as genetic factors such as the hla-
drb1 gene and the non-hla gene (ptpn22) are therefore involved 
in the development of rheumatoid arthritis. The association of 
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genetic, environmental and random factors can lead to the dys-
function of immunity cells and their secretion, which could result in 
chronic inflammation and the destruction of the affected joints. 
According to Dr. Seignalet, the immune response directed against 
joints could be provoked by a nonself peptide presented to t lym-
phocytes by hla-drb1 molecules that were abnormally introduced 
into joint-cartilage cells and synovial cells. Following this presenta-
tion to the t lymphocytes, the immune system activates. This nonself 
peptide, probably of bacterial origin, would likely be coming from 
the intestines, as the most probable way for environmental factors 
to penetrate the body is through the small intestine, due to its char-
acteristics and its role in absorbing the products of digestion.

The role of food

Food could play a role in rheumatoid arthritis for a number of reasons:

	1)	 Fasting sometimes improves rheumatoid arthritis, which 
becomes active again after the fast.

	2)	 A gluten-free vegetarian diet is potentially beneficial to some 
patients suffering from rheumatoid arthritis, as it could cause the 
immune system to be less reactive towards antigens from foods 
that have been removed from the diet.12

	3)	 A gluten-free vegetarian diet could induce a drop in low-density 
lipoproteins (bad cholesterol) as well as an increase in anti-
phosphorylcholine antibodies, which protect against 
atherosclerosis.

Dr. Seignalet’s theory on the development of 
rheumatoid arthritis

	•	 The modern diet makes the complete digestion of food diffi-
cult (as described in chapter 4  section 4). It promotes the 
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proliferation of a perturbed intestinal flora that may contain a 
high population of pathogenic bacteria, of which Proteus mirabi-
lis is a possible example. The spontaneous or provoked 
degradation of Proteus mirabilis or other bacteria by immune 
cells present in the intestinal environment can liberate the dan-
gerous x peptide.

	•	 There would be some harmful bacteria and the accumulation 
of some harmful foods in the small intestine in individuals in 
whom enzymes, mucins and defensins do not correctly func-
tion in the complete digestion of foods. This would lead to an 
attack on enterocytes and the tight junctions that unite them 
in the intestinal mucosa. The attacked intestinal mucosa could 
therefore become highly permeable.

	•	 Because of the hyper-permeability of the small intestine, the x 
bacterial peptide would pass through the intestinal barrier at 
the tight junctions (appendix 1d). This bacterial peptide could 
have an affinity for synovial and cartilage cells; consequently, 
these proteins could accumulate preferentially in or around 
these cells. This accumulation phase could last for many years.

	•	 We know that the initial outbreak as well as subsequent flare-
ups of rheumatoid arthritis are often triggered by stress. These 
flare-ups could generate the release of a cytokine, in this case 
gamma interferon, close to the joints. Gamma interferon would 
cause hla-dr molecules to appear on cells of the synovium and 
of the cartilage. These molecules would link up with the x pep-
tide and carry it to the cell surface.

	•	 The pairing formed by the hla-dr gene and the x peptide 
implanted on the surface of the synovial and cartilage cells 
would then be recognized by t  lymphocytes, which would 
trigger the immune response against the x peptide. This pro-
cess would lead to the progressive destruction of the synovial 
and cartilage cells, which would in turn release substances that 
increase the inflammatory response.
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	•	 T﻿he inflammatory response would become chronic because the 
modern diet promotes the proliferation of the dangerous bacte-
ria. These two factors together will continue to maintain the 
hyper-permeability of the small intestine. The permanent set-
tling of rheumatoid arthritis could be promoted by the 
presence of numerous antigen-presenting cells capable of 
gathering the antigens released by the bacterial cell lysis — ​the 
destruction of the structure of the bacterial wall — ​and then 
presenting them to t lymphocytes. Antigenic stimulation would 
be maintained due to the continual arrival of x peptides from 
the small intestine. Moreover, the gamma interferon released by 
the activated t lymphocytes would maintain the expression of 
class iI hla on synovial and cartilage cells, which would make 
them continuous targets of the immune system.

	•	 The synovial would be transformed into pannus (thickening of 
the synovial membrane) under the influence of released media-
tors by the cells of the immune system and by the sensitive 
nervous fibers. The extension of the pannus would lead to 
irreversible lesions of the cartilages, bones, articular capsule, 
ligaments and tendons.

Other variants of the Dr. Seignalet’s pathogenic theory

When it is not a bacterial antigen that triggers an inflammatory 
reaction, an autoantigen (self-antigen) may be perceived as foreign 
by the body. Some t lymphocytes are intolerant of an individual’s 
autoantigens. Normally these t lymphocytes are neutralized by the 
body; however, it could happen that some of them become reacti-
vated by different mechanisms. The reactivation could be due to a 
cross-reaction from a superantigen (a highly reactive antigen that 
does not respect the usual specificity rules in immunology) or cer-
tain substances of bacterial origin.
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T﻿he case of cross-reactions should also be considered: it is pos-
sible that bacterial peptides do not settle in the joints. The bacterial 
x peptide could induce an immune response against it after it pen-
etrates the bloodstream. If there are any self-w peptides, which 
share a related peptide structure to the x peptide present in the 
joints, the immune reaction targeted towards the x peptide could 
also affect the self-w peptide. This means that a cross-reaction is 
responsible for the fact that a self-peptide or autoantigen could be 
attacked by one’s own immune system. This phenomenon is called 
molecular mimicry.

The superantigen hypothesis

Many intestinal bacteria possess proteins called superantigens. A 
superantigen has an affinity both for parts of hla molecules and 
for t-lymphocyte receptors, which have nothing to do with the 
specific attachment sites of this antigen. Consequently, since there 
is no very specific recognition, a very large number of t lympho-
cytes can be activated to trigger a massive immune response. This 
is very different from what normally happens when an apc-hla 
presents an antigen to a t lymphocyte whose receptor is unique to 
this single antigen. In such a case, a small number of t lympho-
cytes are activated and are likely to trigger a normal and efficient 
immune response.

Seignalet’s hypothesis and proposed action

In all cases, the causative agent will come from the small intestine. 
Whether it has to do with deposits in the joints of a bacterial pep-
tide, a cross-immune reaction between an antigenic bacteria and a 
self-antigen located in the joints, or an immune reaction resulting 
from a bacterial superantigen or a substance from the wall of the 
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bacteria, the intestinal imbalance phase always precedes the joint 
phase. According to Seignalet, at this stage, one must act as fast as 
possible.

Conventional medications intervene at a very late stage. Besides 
the fact that they do not target the cause of the disease, the different 
medications currently prescribed (such as anti-inflammatory drugs) 
target both the immune and inflammatory responses when the 
attack on the joints is already quite advanced. These medications 
are generally inefficient and have many side effects.

It is therefore logical to modify the diet. It is established that 
there are genetic factors that lead to rheumatoid arthritis and that 
environmental factors are necessary for disease expression. We can-
not change the genetic factors, but we can act on some environmental 
factors — ​such as our diet, for example. Diet plays an important role 
in the process because the problem begins in the small intestine, 
where an excess of insufficiently digested food residue promotes the 
abnormal development of a bacterial flora of putrefaction. These 
two elements could attack the mucosa of the small intestine, which 
could become hyper-permeable, permitting abnormal quantities of 
peptides from poorly digested foods or from bacteria to pass 
through into the bloodstream, which is dangerous.

The hypotoxic diet and its results

The hypotoxic diet resembles the ancestral nutritional style as much 
as possible. It has six essential rules:

	1)	 Eliminate all cereals except rice, buckwheat and sesame seeds.
	2)	 Eliminate all animal milk and its derivatives.
	3)	 Eat food raw as much as possible or cook foods at tempera-

tures lower than 110°C (230°F).
	4)	 If possible, chose organic foods closest to the original products.
	5)	 Consume cold-pressed oils.
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	6)	 Take magnesium salts, trace elements and vitamins at physio-
logical doses, as well as lactic bacterium.

The hypotoxic diet in practice: Seignalet’s 
treatment of rheumatoid arthritis patients

Of 325  rheumatoid arthritis patients, Dr.  Seignalet retained 297 
(34 men and 263 women) who followed the diet closely for at least a 
year. Of these patients, 80  percent fit the American College of 
Rheumatology’s classification, and 20 percent met a more flexible 
criteria, which corresponded to an early diagnosis. The average dura-
tion of their arthritis was nine years and three months. All the forms 
of their rheumatoid arthritis were progressive, and partly or totally 
intractable when treated conventionally. The severity of the disease 
varied: moderate in 21  cases, average in 123  cases and severe in 
153 cases. The average patient age was fifty-two years and one month.

Monitoring patients

All volunteers committed themselves to following the rules of the 
diet for at least one year. Some of the subjects were treated only 
with the diet; others continued with their medications. When 
progress was favorable, Dr. Seignalet reduced the medication dos-
ages a little bit at a time until the patient was completely off 
medication, except in the cases of failure. A report was filed at the 
beginning of the diet, and others were added every three months. 
Reports evaluated the characteristics of the illness: frequency and 
intensity of arthritic attacks, number of painful swollen joints, 
nocturnal pain on urination, number of times woken up at night, 
duration of morning stiffness, sensitivity to pressure at the joints, 
evaluation of physical abilities, use of medication and dosage, 
erythrocyte sedimentation rate, erythrocyte count, and hemoglo-
bin and neutrophil count. In successful cases, the diet was to be 
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continued for life to prevent the reoccurrence of arthritis. At the 
time of the evaluation described in Seignalet’s book published in 
2004, 20 patients had followed the diet for more than six years, 
100 for more than five years, 126 for more than two years and 51 for 
more than a year.

Results of the hypotoxic diet designed for 
rheumatoid arthritis

Results provided by Dr. Seignalet for the remission of rheumatoid 
arthritis after following his diet were very encouraging, especially 
when compared to those obtained by conventional medicine. Out 
of a total of 297 patients, 56 subjects (19 percent) did not respond 
to the diet; 6 subjects (2 percent) responded partially in manifest-
ing clinical improvement of close to 50 percent in their symptoms, 
but without any improvement in sedimentation rate; and 235 sub-
jects (79 percent) responded positively to the diet. Of these 235, 
104 patients showed an improvement in their symptoms of around 
90 percent, and 131 patients showed a complete remission — ​a total 
disappearance of inflammatory arthritis, along with a normal sed-
imentation rate. In the group of 104 responders, arthritis was limited 
to small outbreaks involving a few joints, often caused by stress. 
Other clinical signs dropped remarkably. Their sedimentation 
rates, which were much lower in the past, remained above normal. 
In the group of those who presented total remission, those who 
had suffered rheumatoid arthritis for a long time and had significant 
deformities experienced only (but in a consistent manner) mechani-
cal pain, the origin of which was linked to the destruction of bones, 
joints and tendons.

According to Dr. Seignalet, it is clear that this was not true heal-
ing, but a remission of the disease, since abandoning the diet 
resulted in a relapse in a given amount of time. Failure seemed more 
common among men: 44  percent, versus 15  percent in women. 
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T﻿herefore, the rate of positive respondents among women is 85 per-
cent. It should be noted that in 90 percent of the patients, benefits 
from the diet were noticed in the first three months. However, their 
sedimentation rates did not correct until several months after 
improvement in clinical signs. When a patient experiences benefits, 
the benefits last. Rheumatoid arthritis recurs if the patient aban-
dons the diet and returns to his or her previous diet. In two of the 
patients followed by Dr. Seignalet, the benefits of the diet could be 
seen only after two years.

Dietary mechanism

According to Dr. Seignalet, the diet works in different ways:

	1)	 By modification of the intestinal flora, in which there is a decrease 
of undesirable bacteria like enterococci and proteus

	2)	 By correction of intestinal functions, owing to the consumption 
of foods that are better adapted to enzymes and mucus, which, 
in turn, facilitates the digestion of proteins, thereby leaving 
only a few thriving peptides

	3)	 By modification of intestinal flora and the more complete diges-
tion of proteins, which results in a restoration of the small 
intestine’s walls that reduces the amount of peptides crossing 
the intestinal barrier

	4)	 By restoration of oral tolerance — ​the body’s development of 
tolerance towards antigens that have entered it via the oral 
pathway — ​after the restoration of the integrity of the intestinal 
walls, and thus a return to normal permeability

Under these conditions, the antigens no longer pass through 
the tight junctions of the enterocytes of the small intestine; instead, 
they are captured by the cells of the intestinal immune system, the 
reaction of which is adapted to the body’s protection requirements.



1 6 0   >   t h e  e n d  o f  pa i n

2. Review of recent scientific 
literature on the role of genetic 

factors and the environment in the 
development and persistence of 

rheumatoid arthritis
Genetic factors

As has already been discussed, the genes of the major histocompat-
ibility complex class iI named hla-drb1 represent the predominant 
determining genetic predisposition to rheumatoid arthritis. There 
also exist non-hla-susceptible genes, like the ptpn22 gene in the 
population of European origin and the padi4 gene in the Asian 
population.13 In certain individuals, genes have also been identified 
that have a protective role in spite of the presence of the hla-drb1 
genes.14 The study of identical and nonidentical twins made it pos-
sible to demonstrate that the risk factors in disease development are 
also associated with environmental factors.15 Environmental factors 
carried a lot of weight, since the rate of the disease among identical 
twins having exactly the same genes was only about 15 percent to 
16 percent.

Potential environmental risk factors in the 
development of rheumatoid arthritis

The influence of female hormones

Given the high rate of rheumatoid arthritis in women — ​two to five 
times higher than in men — ​it was assumed that female hormones 
play a part in the onset of the disease. However, the results of the 
studies on this matter were contradictory. A longitudinal study of 
a cohort of 121,700 women was conducted over a period of twenty-
six years (from 1976 to 2002) to elucidate the risk factors linked to 
reproductive hormones. The study considered the variables of age, 
age at the onset of menstruation, age at birth of first child, history 
of breast feeding, use of oral contraception, irregular menstrual 
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periods, body-mass index and smoking, with all these elements 
being integrated into a multivariate model of the risk of develop-
ing rheumatoid arthritis.16 The study found that breast feeding for 
at least twelve months partially protected against the develop-
ment of rheumatoid arthritis. Only irregular menstrual cycles and 
young age at the onset of menstruation were associated with the 
development of rheumatoid arthritis. Consequently, it is possible 
that the lower number of men who develop rheumatoid arthritis 
compared to women is explained by the protective effect of andro-
gen (the male hormone).17

Smoking (forty- one to fifty packs of 

cigaret tes per year)

Smoking increases a person’s chance of developing rheumatoid 
arthritis by a factor of 13 in both sexes.18 In a study involving thir-
teen pairs of identical twins (monozygote) who differed from each 
other by having rheumatoid arthritis and/or by smoking, the smoker 
was the twin who suffered rheumatoid arthritis in twelve out of the 
thirteen pairs.19 Finally, rheumatoid arthritis combined with smok-
ing worsens the disease’s prognosis.20

Many researchers hypothesized that in the development of 
rheumatoid arthritis, microbial agents could be at the root of the 
inflammatory process.21 There is direct and indirect evidence that 
infectious agents constitute risk factors. It is possible that certain 
microorganisms trigger the onset of the disease.22 The Epstein-
Barr virus could be one of these microorganisms.23 Many bacterial 
agents are viewed as possible etiologic agents in rheumatoid 
arthritis.24 Several studies looked at the role of Proteus mirabilis and 
found evidence of a causal link between it and the development of 
rheumatoid arthritis. It was argued that there are molecular simi-
larities in the genetic sequence of the Proteus mirabilis bacterium, 
like the hemolysine and urease enzymes, and certain human anti-
gens like hla-dr1/4 and the type 1 collagen; and that it would be 
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equally true for certain peptides linked to susceptibility markers 
for rheumatoid arthritis.25 Therefore, the cross-reactions between 
the microbial agents and the human agents that Dr.  Seignalet 
hypothesizes could represent one of the pathologic mechanisms 
that cause rheumatoid arthritis.

The causal link between rheumatoid arthritis 
and diet: Not an “orphan” theory

Dr. Seignalet’s theory on the role of food as a causative agent in the 
perpetuation of rheumatoid arthritis is far from being an “orphan” 
theory. It has been the focus of many scientific studies, and some of 
these studies confirm it. A majority of these works published during 
the 1980s and 1990s were the object of a meta-analysis26 that high-
lighted the points below.

Fasting

Fasting appears to have anti-rheumatoid effects, as a rapid clinical 
improvement was noticed in some patients who fasted. An ele-
mentary diet would have caused an appreciable improvement of 
symptoms in some patients suffering from rheumatoid arthritis; 
the elementary diet involves consuming foods in their simple 
form: amino acids; mono-/disaccharides; and vitamin- and mineral-
supplemented triglycerides. From a nutritional standpoint, the 
elementary diet is a complete diet and is also non-antigenic. Con-
suming omega-3 in its eicosapentaenoic (epa) and docosahexaenoic 
(dha) forms improves the clinical symptoms of rheumatoid arthri-
tis in a non-negligible percentage of patients. The development of 
rheumatoid arthritis has often been associated with foods such as 
milk products, wheat, corn and beef, which suggests food intoler-
ances as an exacerbating factor. In some rheumatoid arthritis 
patients, symptoms appear twenty-four to forty-eight hours after 
consuming the sensitizing foods and disappear after two or three 
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days. Also, for the majority of rheumatoid arthritis patients, sensi-
bility to certain foods is due to igg antibodies rather than to 
ige antibodies, with the latter being generally observed in allergic 
reactions. Food antigens in some patients cross the gastrointestinal 
barrier and circulate not only as food antigens, but also in the form 
of immune complexes recognized by the cells of the immune sys-
tem or deposited in tissues. Abnormalities of the gastrointestinal 
mucosa allow the transfer of large quantities of large peptides into 
the bloodstream. Studies have suggested that rheumatoid arthritis 
patients presented abnormal digestive and absorption functions, 
probably a hyper-permeability to food antigens. Apparently, a great 
number of patients are seeing clinical improvements, such as the 
amelioration of joint symptoms, with diet changes.

Food’s role in the development of rheumatoid arthritis

Following this scientific literature review and the conclusions that 
stemmed from it, the authors concluded that the possibility that 
food antigens can cause or perpetuate the symptoms of rheuma-
toid arthritis, at least in some patients, is high and is a potential 
point of interest.27 According to these authors, the studies that 
associate diet with arthritis offer the possibility of discovering 
new therapeutic approaches that could provide a better under-
standing of the arthritis’s pathogenesis. The authors end their 
discussion by underlining the necessity of differentiating between 
a healthy skepticism and the consideration of unconventional 
concepts in a bid to better understand and treat diseases.

Another, more recent meta-analysis also attempted to systemati-
cally evaluate diets or biological markers in relation to the 
development of rheumatoid arthritis.28 At the end of this study, the 
authors concluded that it is evident that diet can play a role in the 
etiology of rheumatoid arthritis, but they observed that the stud-
ies were too few and involved too many variations in their design 
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to be able to draw definite conclusions. These limitations can prob-
ably be explained by the complexity of epidemiological studies on 
nutrition. However, it seems clear that diets with a high consump-
tion of olive oil, fish oil,29 fruits, vegetables and beta-cryptoxanthine 
(beta-carotene contained in oranges, mandarins and citrus fruits) 
have a protective effect against a number of diseases, including 
rheumatoid arthritis. The authors of the meta-analysis also report 
that in three of the studies analyzed,30 low levels of serum antioxi-
dants are associated with increased risk of rheumatoid arthritis.

A major placebo-controlled double-blind study based on the 
exclusion of certain foods was conducted on 53 patients with rheu-
matoid arthritis.31 All participants had to undergo seven- to ten-day 
periods of exclusion, during which they ate a limited variety of 
mildly antigenic foods that they had rarely eaten in the past. Foods 
from the individual’s normal diet were then reintroduced one at a 
time to determine which of them caused intolerance symptoms. 
Each food that caused symptoms was identified and then avoided. 
Of the 44 participants who completed the study, 75 percent felt bet-
ter or a lot better after the exclusion of the foods for which they had 
sensitivities. Objective measures confirmed these suppositions: 
reduced pain and reduced number of painful joints, less time spent 
overcoming morning stiffness, reduced time moving across twenty 
yards, better grip strength, and many tests showing improvement in 
levels of erythrocyte (red blood cell) sedimentation, levels of hemo-
globin, fibrinogen and blood platelets. In this study, the main foods 
that provoked intolerance reactions were corn (in 57 percent of the 
44 participants), wheat (in 54 percent), bacon/pork (in 39 percent), 
oranges (in 39 percent), milk (in 37 percent), oats (in 37 percent), rye 
(in 34 percent), eggs (in 32 percent), beef (in 32 percent) and coffee 
(in 32 percent). The other foods that showed an intolerance rate of 
between 27 percent and 17 percent were malt, cheese, grape juice, 
tomatoes, peanuts, cane sugar, butter, lamb, limes and soy.32 This 
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study clearly shows that rheumatoid arthritis patients can benefit 
from the elimination of certain foods. It is also important to mention 
that the rate of blood glycotoxin (mainly due to high-temperature 
cooking of animal protein, whole wheat, French fries and chips) 
correlates with a certain number of inflammation markers in rheu-
matoid arthritis, such as serum levels of interleukine 6 and reactive 
C proteins.33

Two recent studies conducted among very different popula-
tions reported clinical benefits in rheumatoid arthritis patients who 
had adopted a Mediterranean-type diet.34 The first study, from 
Sweden, reported in 2003, involved a Cretan Mediterranean diet. 
These experiments took place over three months on patients who 
had been suffering from active rheumatoid arthritis for at least35 
two years; twenty-six patients followed the Cretan Mediterranean 
diet,36 while the twenty-three that served as the control group con-
tinued to eat normally. For the Cretan Mediterranean diet group, 
the main sources of fat were canola and olive oils, and the diet also 
involved the consumption of large quantities of vegetables, fruits 
and cereals, a small quantity of meat (consisting mostly of white 
meats), a relatively large quantity of fish (especially those rich in 
omega-3), little sugar and little fat besides the canola and olive oils 
mentioned above. This diet included only small quantities of low-
fat milk products, mainly yogurt and cheeses (the Swedish 
generally consume large quantities of milk products). Results of 
the study indicated that contrary to those in the control group, 
patients who followed the Mediterranean diet saw notable 
improvement in inflammation, physical functioning and vitality.

It should be noted that the significant benefits obtained by 
those rheumatoid arthritis patients who followed the Mediterranean 
diet were observed only at the end of the three-month period. A 
subsequent study of the same group was conducted to examine the 
intake of fatty acids as well as the serum phospholipid fatty-acid 
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profile during the diet intervention conducted in 2005.37 Patients 
who had followed the Cretan diet and responded positively to it 
had consumed more omega-3  fatty acids and had a lower 
omega-6 ratio than those with no positive response. These data 
indicate that the individuals who responded better to the diet were 
also those who had observed the rules best. Differences in fatty-acid 
profiles were evaluated using three methods: a questionnaire, inter-
views on the history of the diet and analysis of serum fatty acids. 
The difference in the fatty acids profile can explain, at least partially, 
the clinical benefits shown in the 2003 study. Results of this study 
further confirm preceding studies that highlighted the role played 
by fatty acids in rheumatoid arthritis patients.

The second study regarding the effects of a Mediterranean-
type diet on rheumatoid arthritis was conducted on 130 patients in 
Glasgow who had been affected by the disease for eight years.38 
After six months, the group following the diet had obtained sig-
nificant benefits compared to the control group in the areas of 
pain intensity, morning stiffness and general health.

Dr. T. Colin Campbell, a world-famous nutritional researcher 
who has published more than 300 scientific articles, and directed 
the China Study,39 one of the largest studies on the relationship 
between food and health, affirms that “the same nutrition that pre-
vents disease in its early stages (before diagnosis) can also halt or 
reverse disease in its later stages (after diagnosis).” According to 
Dr. Campbell, “all autoimmune diseases involve an immune sys-
tem that has revolted,” and “one of the fundamental mechanisms 
for this self-destructive behavior is called molecular mimicry.” 
Dr. Campbell agrees with Dr. Seignalet’s fundamental idea, as he 
affirms that 

it so happens that the antigens that trick our bodies into attack-
ing our own cells may be in food. During the process of digestion, 
for example, some proteins slip into our bloodstream from the 
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intestine without being fully broken down into their amino acid 
parts. The remnants of undigested proteins are treated as foreign 
invaders by our immune system, which sets about making molds 
to destroy them and sets into motion the self-destructive autoim-
mune process.40 

According to Dr. Campbell, cow’s milk is one of the foods that 
supply a lot of these foreign proteins that mimic our own body 
proteins.
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9
Other Autoimmune Diseases 
That Responded Positively 

to the Hypotoxic Diet

1. Ankylosing spondylitis: 
Hypotheses and results

Ankylosing spondylitis is a form of chronic inflammatory rheuma-
tism that affects the lumbar facet joints as well as the sacroiliac 
joints (hip bones). With time, this disease can cause eventual fusion 
of the spine. Ankylosing spondylitis affects between 0.1  percent 
and 1.4 percent of the population. It is three times more common 
in men than in women, and symptoms generally begin between the 
ages of fifteen and thirty.1 Since the hla-b27 antigen is present in 
about 90 percent to 95 percent of cases, and since in identical twins 
there is a 63  percent correlation in the incidence of the disease 
(compared to 24 percent in nonidentical twins), genetic predisposi-
tion to this disease is strong.2 The fact that 37 percent of identical 
twins do not both develop the disease when one twin suffers it 
is also indicative of the importance of environmental factors in its 
development.
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Dr. Seignalet’s hypothesis

In general, Seignalet’s theory on the pathogenesis of ankylosing 
spondylitis is based on the same principles as his theory regarding 
rheumatoid arthritis: causal factors are a modern diet that includes 
certain foods that induce the development of an abnormal intesti-
nal flora causing small-intestine hyper-permeability, and the 
transfer across the intestinal mucosa of macromolecules from cer-
tain poorly digested foods as well as from bacterial molecules, 
both of which possibly settle in the joints. There could be a forma-
tion of hla-b27 complexes with some of these antigens, which 
would then be presented to cytotoxic t  lymphocytes, and that 
would be harmful to joint cells. An immune response then follows 
in the form of the release of cytokines, triggering an inflammatory 
response that causes pain. In conclusion, dietary guidelines are 
the same as for rheumatoid arthritis.

Results

For the purposes of his study, Dr. Seignalet considered 122 ankylos-
ing spondylitis patients who had rigorously followed his diet for at 
least one year. The average duration of ankylosing spondylitis was 
eleven years and two months. All forms of ankylosing spondylitis 
were progressive, and were partially or totally resistant to conven-
tional treatments. Disease intensity was moderate in 8 cases, average 
in 84 cases and severe in 30. The average patient age was forty-six 
years and three months. One hundred six people were hla-b27 carriers, 
and 16 were not. A checkup was done every three months. One patient 
had been on the diet for more than nine years, 5 for more than eight 
years, 7 for more than seven years, 12 for more than six years, 7 for 
more than five years, 20 for more than four years, 23 for more than 
three years, 25 for more than two years and 22 for more than one year.

Out of the 122 patients, 116 (95.1 percent) responded positively to 
the diet. As with the six failures, the successes were unmistakable. 
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Seventy-six patients are in complete remission and no longer take 
any medication; meanwhile, 40 rate their improvement at above 
90 percent and take only very weak doses of nsaids. Again, these 
are cases of remission and not healing: whenever the diet is stopped, 
there is a relapse of inflammatory rheumatism; and when the diet is 
restarted, remission follows.

2. Multiple sclerosis: 
Hypotheses and results

Multiple sclerosis is an autoimmune disease affecting more than a 
million people around the world. It severely compromises motor 
and sensor functions caused by demyelination and loss of axons (the 
nerve-fiber process that generally conducts impulses away from the 
body of the nerve cell). Multiple sclerosis appears in genetically pre-
disposed individuals; correlation in identical twins is 30  percent, 
and the environmental factors that trigger this disease are unknown. 
Genetic susceptibility manifests through numerous genes, with each 
gene having a moderate effect.3

Numerous studies indicate that there has been a marked increase 
in the number of cases of multiple sclerosis in Western countries 
(including Canada4) since the 1960s. More specifically, the prevalence 
of multiple sclerosis in Manitoba, Canada, rose from 32.6 patients per 
100,000 inhabitants in 1984 to 226.7 in 2006. As this major increase 
in the number of patients cannot be explained by genetic modifica-
tions given the short time period, it seems evident that the rise in 
cases is due to environmental factors.

Dr. Seignalet’s hypothesis

According to Seignalet, the primary environmental factor respon-
sible for the onset of multiple sclerosis is a bacterium, probably 
Pseudomonas. This hypothesis might not be unfounded, given that 
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in animals affected by experimental autoimmune encephalomyeli-
tis (considered the animal equivalent of multiple sclerosis), high 
levels of antibodies against Pseudonomas and Acinetobacter bacteria 
as well as antibodies against white and gray brain matter can be 
identified.5 A. Ebringer and his group suppose that Pseudonomas 
and Acinetobacter bacteria could play a role in triggering multiple 
sclerosis via a molecular mimicry mechanism.

The modern diet would be the second environmental factor. 
Seignalet bases this idea on the fact that multiple sclerosis is particu-
larly rare in Arabs, Africans, Japanese and Chinese, but in individuals 
who immigrate to the West before age fifteen, it becomes as preva-
lent as it is in the rest of the Western population. The other factors 
are related to intestinal hyper-permeability: the crossing of the intes-
tinal mucosa by harmful molecules from poorly digested foods as 
well as from bacteria, which is likely to trigger an immune response 
directed against myelin. Seignalet refers to Dr. Kousmine, who in 
twenty-six years treated approximately 500  multiple sclerosis 
patients. She reports that she followed up fifty-five cases for one year. 
She recorded a 97 percent unmistakable success rate in the thirty 
patients who rigorously followed her prescriptions.

Results

For multiple sclerosis patients, in addition to prescribing his ances-
tral diet, Dr. Seignalet also greatly reduced their consumption of 
animal fats and saturated fats and greatly increased their consump-
tion of unsaturated vegetable fats by prescribing the intake of 
cold-pressed oils as well as fresh and dry fruits. He systematically 
added six capsules of evening primrose oil per day because of 
its richness in gamma-linolenic acid, essential for the synthesis 
of type 1 prostaglandins. In order to evaluate the results of his 
diet, he took into account forty-six patients who had been on 
the diet for at least two years, the longest having been on it for ten 
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years. He recorded 1 case of failure, 4 cases of a slowly progressive 
halt in the disease’s evolution, 8 cases of stabilization (including 
1  case of relapse after five years of stabilization), 20 cases of net 
improvement and 13 cases of complete remission. A return to nor-
mal is possible only when the disease is at an early stage and the 
patient has not yet experienced permanent damage.

In conclusion, Seignalet’s procedure in treating autoimmune 
diseases consists of 1) stopping the causative peptide (a bacterial 
peptide or food peptide) from crossing the intestinal barrier; and 
2) following an ancestral-type diet that can restore complete diges-
tion, a physiological bacterial flora and a tight mucosa to the small 
intestine. Because dangerous peptides no longer penetrate the 
bloodstream, the body can progressively purge those that had 
accumulated in the tissues. Seignalet underlines the fact that this 
method procures obvious improvement in about 85 percent of 
individuals with autoimmune pathologies, seemingly indicative 
of the fact that his method targets the cause of the disease.
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10
Seignalet’s Theory on the 

Phenomenon of Tissue 
Deposition as the Cause 

of Certain Chronic 
Inflammatory Diseases

1. The deposition theory: The 
role of intestinal wastes

According to Seignalet, all chronic inflammatory diseases have a link 
with certain modern foods that we are unable to effectively digest. 
These poorly digested foods induce a flora of putrefaction that 
promotes the growth of pathogenic bacteria, which attack the 
intestinal mucosa. This imbalance leads to the destruction or the 
disjunction of a certain number of enterocytes, resulting in the 
hyper-permeability of the small intestine. Insufficiently digested 
peptides of food or bacterial origin consequently cross the intes-
tinal barrier into the bloodstream. Some of these molecules can 
provoke an immune response, and later on, an inflammatory 
response. This is particularly so with antigenic peptides and 
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superantigenic proteins. These molecules tend to provoke an 
immune and inflammatory response, and then trigger autoim-
mune diseases. Other molecules do not have this immunological 
potential. These include certain lipids, carbohydrates, peptides 
that are too long or too short, bacterial dna and Maillard mole-
cules. These molecules circulate in the body and may be attracted 
to certain cells or tissues, depending on their structure.

The concept of deposition

According to Seignalet, when the amount of certain food or bacte-
rial wastes surpasses the body’s capacity to eliminate wastes 
through its excretory organs (the lungs, kidneys, liver, skin and 
mucosa, and intestines), these wastes then accumulate in either 
the host’s extracellular environment or the cellular membrane, 
depending on their structure or affinity. They can even penetrate 
the cytoplasm and the cell nucleus. This buildup of harmful mol-
ecules has the following effects: a) the compromise of normal 
metabolic functions by the inhibition of enzymes; b) the block-
age of certain nonenzymatic functions; c) the modification of 
gene structure and regulation; and d) the alteration of direct com-
munication between cells due to receptor occupation. 

Deposition causes modifications in cell functions, resulting in 
the suffering, transformation or death of the affected cells. The 
potential resistance of cells to this type of aggression depends on 
their capacity to eliminate wastes through the excretory organs and 
on the effectiveness of their genetically determined enzymes. We 
know that numerous enzymes are polymorphous and have different 
capacities. Since heredity determines the efficiency of human excre-
tory organs, humans are unequal to the assault they face from 
pollutants from the small intestine. Deposition diseases are multi-
factorial diseases in which hereditary (genes), environmental 
(foods and bacteria) and random (stress, etc.) factors intervene.
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After wastes are deposited in cells and tissues, various situations 
may arise:

	1)	 Dysfunction of certain enzymes + little or no wastes = no disease
	2)	 Excellent enzymes + lots of wastes = no disease
	3)	 Dysfunction of certain enzymes + lots of wastes = disease

The outcome of cells subjected to pathology of deposition

Deposition is a progressive phenomenon and depends in great 
part on enzymes that are affected by this phenomenon. Each indi-
vidual’s inherited enzymatic baggage varies, depending on the 
type of cell in question (that is, liver, muscle, fibroblast, synovial, 
neuron cells, etc.), as well as the individual’s capacity to continue 
functioning normally despite the accumulation of wastes. Generally, 
deposition pathology develops slowly. It is predominant in adults, 
especially in the elderly. It also worsens slowly. These characteris-
tics distinguish it from autoimmune pathology, which usually 
affects young people, develops abruptly (at least clinically) and 
quickly reaches its threshold.

Cells on which wastes have been deposited evolve in different 
ways:

	1)	 They may function insufficiently: osteoporosis, early type 2 
diabetes, early Parkinson’s disease.

	2)	 They may function abnormally: hypercholesterolemia, 
arthrosis, gout.

	3)	 They suffer: fibromyalgia, spasmophilia, endogenous nervous 
depression.

4)	 They die: Alzheimer’s disease, final stage Parkinson’s disease, 
final stage type 2 diabetes mellitus.

	5)	 They become malignant: certain cases of leukemia, certain 
cancers (breast, prostate, colon/rectal, etc.).
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The prevention and treatment of the pathology of deposition

Given that the primary cause of deposition (according to Seignalet) 
is the modern diet, a diet with no cereals or milk products and rich 
in raw foods and virgin oils, accompanied by magnesium, trace ele-
ments, vitamins and probiotics is recommended. As such, with the 
great reduction in the load of harmful molecules that these foods 
supply, the body would have the necessary excretory abilities to 
progressively get rid of accumulated wastes. When the various cells 
are thus ridden of deposits, this type of disease can be prevented, 
put into remission or even healed.

2. Osteoarthritis — ​A disease 
resulting from deposit formation 

in tissues: Characteristics  
and pathogenesis

According to Seignalet, osteoarthritis, commonly called arthrosis, 
is the most common pathology of deposit formation in rheuma-
tology. Arthrosis is the most debilitating disease in the world. 
More than 10 percent of humans have symptoms of the disease,1 
and its incidence increases with age. After age sixty-five, about 
80 percent of people present radiological evidence of the disease, 
even if in most cases, it is the disease’s silent form.2 Arthrosis with 
clinical symptoms is a serious problem both for the patient and 
for society, given that there are very few preventives or treatments 
for it in its early stage.3 Current treatments try to reduce pain and 
improve joint function with the help of analgesics, nonsteroidal 
anti-inflammatory drugs (nsaids) and intra-articular injections of 
steroids or hyaluronic acid. These medical treatments have very 
little effect, if any at all, on the structural degradation of joint tis-
sues; therefore, for lack of a better option, many patients resort to 
joint-replacement surgery to improve their quality of life.4
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T﻿he most common symptoms of arthrosis are pain and the 
loss of mobility, which diminishes the quality of life. Arthrosis 
patients may experience pain from their condition only on one 
side of the body. The main joints affected are those of the thumb, 
the middle and distal joints of the fingers, the hips, the knees, the 
base of the big toe and the cervical (neck) and lumbar column. 
Contrary to other forms of arthritis, arthrosis does not affect any 
other parts of the body other than the joints. However, joints will 
have limited range of movement and can become progressively 
deformed (for example, Heberden’s and Bouchard’s nodes on the 
fingers).

Even if the pathogenesis of arthrosis is not fully known, it’s 
evident that it’s a slow, chronic disease leading to the progressive 
destruction of the joints. It was generally considered a cartilage 
disease accompanied by secondary changes that affected subchon-
dral bone and synovial membrane. There was also much insistence 
on the wear-and-tear phenomenon as a cause of arthrosis. Even 
though wear and tear has a part to play in the development of the 
disease, wear and tear is not its primary cause. The old way of looking 
at the pathogenesis of arthrosis is now contested due to the discov-
ery of abnormalities affecting the synovial membrane and 
subchondral bone at the onset of the disease. In fact, inflamma-
tion of the synovial membrane is part of the early events that 
influence the clinical stage of arthrosis. Immune cells from blood 
circulation, as well as other cells that line the synovial membrane, 
play an important role in the appearance and continuation of 
synovial inflammation by their synthesis of inflammation media-
tors.5 These inflammation mediators, when released into synovial 
fluid, provoke alterations of subchondral bone, degradation of 
cartilage, fibrosis and formation of osteophytes.6 Angiogenesis, 
characterized by the development of new blood vessels from old 
blood vessels, seems to contribute to these different phenomena. 
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Blood vessels of subchondral bone invade joint cartilage, facilitat-
ing the progression of arthrosis and forming osteophytes in the 
process.7 Angiogenesis accompanying inflammation of the 
synovium can compromise the functions of the chondrocytes (cells 
that secrete cartilage) and the balanced functioning (homeostasis) 
of joint cartilage.8 This imbalance may cause a redistribution of 
blood vessels far from the synovial surface, resulting in joint 
hypoxia (a reduction in oxygen supply), which greatly affects the 
proper functioning of cells and could cause their death.9

Seignalet’s theory of the mechanism of arthrosis

Even though there has been marked progress in how much is known 
about the pathogenesis of arthrosis since the publication of the last 
edition of his book, Seignalet’s hypothesis on the pathology of depo-
sition, as an explanation for the pathogenesis of the disease, finds 
an additional justification in new studies conducted on glycotoxins. 
Seignalet reminds us that arthrosis begins with an alteration in 
the composition of cartilage, as demonstrated by analyses that 
underlined a reduction in the level of elastine, type  2 collagen 
and proteoglycans (complex protein chains linked to long poly-
saccharide chains) in the cartilage of arthrosis patients. Basing his 
idea on these data, Seignalet presents the hypothesis that deposit 
formation in chondrocytes could explain the abnormal composi-
tion of cartilage. He states that if an obstruction in the extracellular 
environment stops chondrocytes from receiving signals sent out 
by other cells, and if congestion of the intracellular environment 
disturbs the functions of their enzymes, chondrocytes become 
incapable of producing normal cartilage. They would then synthe-
size cartilage low in elastine, collagen and certain proteoglycans.

Globally, Seignalet’s theory on the mechanism of arthrosis is 
based on the same theories as those for rheumatoid arthritis. At 
the beginning, the nonadaptation of our digestive enzymes to the 
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modern diet leads to excess food macromolecules and, therefore, 
an excess of wastes and putrefaction that promotes the growth of 
pathogenic bacteria in the small intestine. Over time, changes in 
the intestinal flora activate the immune system, affecting the tight 
junctions of the intestinal wall, which become hyper-permeable. 
An abnormal quantity of food and bacterial macromolecules then 
pass into the bloodstream. Some of these macromolecules may 
have an affinity for joint tissues, which would lead to deposition 
pathology in the extracellular and intracellular environments, and 
then to a dysfunction of chondrocytes. These events may lead to 
the formation of cartilage that is poor in proteoglycans, eventually 
leading to its weakening, destruction and resorption. Basing his 
hypothesis on the fact that the problem started solely with carti-
lage (as had already been proven in his era), Seignalet placed 
subchondral bone reactions and synovial reactions at the very end 
of the process.

New scientific data confirming deposition as a cause of 
arthrosis and other chronic inflammatory diseases

Different researchers have established the presence of an angio-
genesis at the level of the chondrocytes, which further reinforces 
Seignalet’s hypothesis that deposit formation on chondrocytes 
hampers the normal functioning of these cells.10 This angiogenesis 
could compromise the functions of chondrocytes and the homeo-
stasis of joint cartilage. Angiogenesis problems observed in the 
joints could likely be caused by deposits in different types of cells 
within the joint. It’s increasingly evident that the accumulation of 
glycotoxins, which are also called advanced glycation end-prod-
ucts (age), is crucial to the development of age-associated 
inflammatory diseases. Glycotoxins are formed by the Maillard 
reaction, as mentioned in chapter 4, section 7. It is now evident 
that not only sugars but also lipids play a determinant role in the 
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transformation of proteins and amino acids into glycotoxins in the 
presence of heat, and that genetic factors determine the amount 
of glycotoxins that will accumulate in various individuals.11 The 
highest levels of glycotoxins in the body are found in the tissues 
that have the slowest replacement rates: tendons, the crystalline 
lens of the eye, bones, cartilage and skin.12 Glycotoxins deacti-
vate biologically activated proteins and enzymes by the formation 
of inter- and intra-molecular13 crossed links. Glycotoxins affect the 
mechanical properties of the envelope and the renewal of various 
joint tissues, thus promoting the development of arthrosis.14 There 
is a direct correlation between the intake of glycotoxins and glyco-
toxin level in the blood in humans.15 Therefore, the accumulation of 
glycotoxins highlights the primary molecular mechanism of those 
diseases whose incidence increases with age, as is the case with 
arthrosis.16

Results of the ancestral diet in arthrosis patients

Because there is a point of no return in arthrosis (that is, when the 
disease has led to serious deformity), it is possible that dietary pre-
scriptions can arrive too late. Dr. Seignalet therefore excluded very 
advanced forms of the disease from his samples: for example, certain 
irrecoverable cases of coxarthrosis (joint degeneration with defor-
mation and loss of the joint’s ability to move without severe pain) 
requiring hip prosthesis.

One hundred eighteen patients, all suffering from obvious 
arthrosis affecting several joints, followed the ancestral diet. The 
results obtained were astonishing and unexpected, especially given 
that this disease is considered incurable: 99 patients (83.8 percent) 
experienced great and often spectacular benefits; and 12 patients 
(10 percent) experienced moderate benefits. Seven patients (6 per-
cent) experienced failure.
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The mechanism of nutritional change

According to Dr. Seignalet, it is probable that the halt in the flux 
of macromolecules from the intestines into the bloodstream, and 
therefore into tissues, stops the worsening of arthrosis. The fact 
that there is a significant improvement in the functionality of 
patients on the diet suggests that cleansed chondrocytes are able 
to resorb abnormal cartilage and replace it with normal cartilage —  
on condition, however, that there has been no bone destruction in 
the joint.

3. Fibromyalgia

Fibromyalgia is a chronic disease characterized by a syndrome of 
general pain affecting the musculo-skeletal system. It has numer-
ous symptoms. On examination, there are multiple pain spots 
(varying between eleven and eighteen) on specific parts of the 
body; some patients clearly suffering from fibromyalgia do not 
necessarily feel pain at all these points.17 Common disorders asso-
ciated with fibromyalgia generally include chronic fatigue, sleep 
disorders and episodes of depression.18 It is now known that these 
symptoms are not caused by peripheral or inflammatory damage, 
and there are suspicions that there may be fundamental problems 
in the body’s ways of being sensitive to pain rather than an abnor-
mality confined to the part of the body where the pain is felt.19 In 
most countries, the disease’s prevalence varies from 2 percent to 
7 percent of the population, and is more prevalent in women and 
the elderly. Studies conducted on identical twins suggest that the 
risk of developing this disease is due 50 percent to genetic factors 
and 50  percent to environmental or random factors, such as 
stress.20 Most conventional treatments and alternative medicine 
only provide moderate improvement in patients’ symptoms and 
functional abilities.21
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Fibromyalgia and the deposit phenomenon

Seignalet attributes the onset of fibromyalgia to progressive deposit 
accumulation of bacterial and food molecules from the small intes-
tine onto muscle, tendon and brain cells. In fact, poorly digested 
bacterial and food molecules could cross into the bloodstream and 
be deposited in the muscles, tendons, neurons and astrocytes (the 
latter being the nourishing cells of the neurons). Deposit formation 
in these cells could cause a deregulation of normal functions, pro-
voking pain in muscles and tendons as well as problems caused by 
the nervous system. As deposition increases slowly and gradually 
through the years, fibromyalgia does not generally manifest itself 
until one reaches one’s adult years, and its development is a func-
tion of genetic predispositions and environmental factors.

Results obtained with the ancestral diet

Eighty fibromyalgia patients (72 women and 8 men) participated 
in Seignalet’s study. Patients had been on the hypotoxic diet for 
between one and ten years. The diet caused a complete remission in 
58  patients (72.5  percent) whose symptoms disappeared com-
pletely. Ten patients reported improvement of about 75 percent; 
four patients reported improvement of about 50 percent. There 
were eight cases of failure.

Positive effects were generally observed after a few weeks and 
would progressively increase within three months to two years. 
Whenever there was a departure from the diet, the less severe symp-
toms of fibromyalgia would resurface. For the disease to remain in 
a state of remission, patients had to remain on the diet.

4. Type 2 or non-insulin-dependent diabetes

Obesity is currently a very serious health problem worldwide. 
Epidemiological studies indicate that overweight, obesity and lack 
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of physical activity are major risk factors for type 2 diabetes.22 More 
than 300 million people present a reduced glucose tolerance and 
246 million people suffer from type 2 diabetes.23 Cases of diabetes 
are constantly increasing: a 50 percent increase in the incidence of 
diabetes has been observed in the United States between 1973 and 
1993.24 Other studies conducted in different countries also report 
marked increases in the prevalence of type  2 diabetes in recent 
decades.25 Since we know that type 2 diabetes is of both polygenic 
and environmental origin, we can assume that it is the lifestyle of 
the population and not the genes that have changed, given the 
short lapse of time.

Obesity is associated with the silent, or subclinical, inflamma-
tion of adipose tissue that may lead to chronic activation of the 
innate immune system, which could later lead to insulin resistance 
and to type 2 diabetes.26 This situation is characterized by the secre-
tion of numerous inflammatory molecules that have local and 
systemic effects on various organs. Insulin resistance can be defined 
as the inability of insulin, a hypoglycemic hormone, to carry out its 
normal functions, even though the beta cells of the pancreas con-
tinue to secrete it.27 In 2005, the International Diabetes Federation 
established the following criteria for the clinical diagnosis of type 2 
diabetes: visceral obesity, increased triglycerides, reduced hdl levels 
(high-density lipoproteins — ​good cholesterol), the presence of hyper-
tension and reduced glucose tolerance.28 Available medications can 
slow the evolution of the disease and delay the onset of complica-
tions, but they do not heal the disease and can have side effects.29

The pathogenesis of type 2 diabetes: Seignalet’s hypothesis

Ill-adapted to our digestive enzymes, our modern diet can cause a 
modification of intestinal flora as well as the formation of exces-
sive food and bacterial macromolecules in the small intestine. 
This situation may result in an attack on the mucosa of the small 
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intestine and an excessive increase in its permeability. The transfer 
of macromolecules into the bloodstream could provoke deposi-
tion in the pancreatic beta cells, which secrete insulin, especially 
if the patient’s excretory organs are genetically less efficient. 
Obesity and a sedentary lifestyle amplify the phenomenon of 
deposition of target insulin cells, thus causing a resistance to 
insulin and hyperglycemia. Diabetics produce an abnormally large 
amount of endogenous glycotoxins (that is, glycotoxins produced 
by the body itself). These glycotoxins link up with the rages of all 
affected cells in atherosclerosis, provoking inflammatory reactions. 
The latter may alter vascular walls by inducing accelerated aging of 
the arteries and arterioles, which would cause vascular complica-
tions in type 2 diabetes.

Effects of the hypotoxic diet on the intestine

The goal of Seignalet’s hypotoxic diet is to normalize the food and 
bacterial content of the small intestine and restore its tightness. 
Therefore, while the hypotoxic diet stops the migration of harmful 
molecules into the bloodstream, the body must be able to progres-
sively purge the exogenous wastes of altered cells in individuals 
genetically predisposed to type 2 diabetes. According to Seignalet, 
it is essential to change the diet as early as possible, while there are 
still a sufficient number of beta cells to produce insulin.

Results

Twenty-five type 2 diabetes patients took part in this study. These 
patients were sixty-one years old on average, and had suffered dia-
betes for a duration ranging from one year to thirty-three years, with 
the average being twelve years. Their fasting blood sugar levels 
were between 1.40 grams and 3.50 grams per liter (g/ liter), the nor-
mal levels being 1 g/ liter. The glycosylated hemoglobin percentage 
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was between 6.7 percent and 9.3 percent, depending on the patient. 
Eight patients had already suffered vascular complications. All the 
patients were on one or more medications for diabetes. None of 
the patients had reached the stage of insulin dependence.

The hypotoxic diet put the disease in remission for twenty 
patients, who stopped all medication. Benefits appeared after a few 
weeks. Success criteria included a fasting glycemia that was equal 
to or lower than 1 gram per liter and a glycosylated hemoglobin 
percentage equal to or lower than 6 percent. The patients had been 
on the diet for a period of between six months (patient with short-
est diet duration) and six years (patient with longest diet duration). 
The five other patients saw a marked improvement in their state. 
Their levels of fasting glycemia had been brought back to a per-
centage ranging between 35 percent and 55 percent of their initial 
value and were between 1.2 grams and 1.7 grams. Their glycosylated 
hemoglobin levels went down to below 8 percent, reducing vascu-
lar risk. It is important to repeat the fact that these cases were 
remission — ​not healing — ​and that to continue to enjoy its benefits, 
patients must stay on the hypotoxic diet for life.
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11
Diseases of Elimination

1. Seignalet’s theory of 
diseases of elimination

Numerous molecules, such as certain molecules derived from the 
Maillard reaction, bacterial cell-wall lipopolysaccharides, carbohy-
drate isomers, lipids and proteins, cannot be degraded by human 
enzymes. Therefore, these molecules must be eliminated by the 
various excretory organs. The excretory organs are the kidneys, the 
liver, the intestines, the lungs, the skin and the mucus membranes. 
White blood cells play a primary role as waste collectors in this 
process of elimination.

When the harmful molecules to be eliminated are few, a physi-
ological elimination takes place at the level of the excretory organs. 
Seignalet hypothesizes that physiological elimination is rarely 
observed in individuals eating a modern diet, because the cleans-
ing processes are usually blocked. It is, however, clear that genetic 
factors have an influence on the efficacy of the excretory organs, 
and resistance to excesses and the capacity to eliminate wastes 
vary from one individual to another.
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Pathological elimination occurs when harmful molecules are 
abundant, and as a result, activated white blood cells increase in 
number and provoke inflammation of the excretory organs by the 
secreting cytokines. In the long run, the continuous secretion of 
cytokines induces a chronic inflammation of the excretory organs, 
which can trigger different diseases depending on the affected excre-
tory organ and the individual’s genetic predisposition. For example, 
if the digestive tract is chronically inflamed, there may be an onset 
of colitis or Crohn’s disease. If the skin is inflamed, there may be 
acne, certain eczemas and psoriasis; or infections could develop in 
the mucosal membranes of the ears, neck and throat, such as otitis, 
sinusitis or conjunctivitis.

To prevent diseases of elimination, Seignalet recommends the 
ancestral diet, which can greatly reduce the supply of dangerous 
molecules to the body and promote both their elimination and the 
cleansing of the excretory organs.

2. Colitis or irritable bowel 
syndrome

Inflammatory diseases of the intestines are multifactorial diseases. 
Their onset depends on both genetic predisposition and environ-
mental triggers. Colitis, also called irritable bowel syndrome or 
functional colopathy, is very common in Western countries and is 
manifested by abdominal pain and bloating, as well as constipa-
tion, diarrhea or an alternation of both. According to Seignalet, 
its pathogenesis is due to the modern diet and therefore to the 
same mechanisms as those that cause other inflammatory diseases. 
The very early stages of colitis affect the small intestine; only much 
later is the colon affected.

Dr. Seignalet tested his hypotoxic diet on 237 patients with 
early colitis who also had no history of amebiasis (the presence of 
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parasites called amebas). There was complete remission in 233 
patients, generally after one month. All clinical signs progressively 
disappeared. Three people saw only a partial improvement, and in 
two cases, there was total failure.

3. Crohn’s disease

Crohn’s disease is characterized by an inflammation of the small 
intestine. It is a multifactorial disease in which hereditary, infections, 
environmental factors, the immune state of the host, intestinal flora, 
food allergies and hypersensitivity can play a role.1 The importance 
of environmental factors is underlined by the fact that long-term 
studies show a general increase in the incidence of Crohn’s during 
the twentieth century.2 Recent studies demonstrate that intestinal 
hyper-permeability plays a critical role in the etiology of pediatric 
Crohn’s disease.3 Intestinal hyper-permeability favors the penetra-
tion of pathogens, toxic compositions and macromolecules into the 
bloodstream.

Here again, Dr. Seignalet’s hypothesis on the pathogenesis of 
the disease is based on the modern diet and hyper-permeability of 
the intestine. A phenomenon that is much more inflammatory than 
immune may occur after macromolecules are captured by polymor-
phonuclear leukocytes and macrophages. Later, infiltrations of 
leukocytes and ulcerations may be observed in the epithelium of the 
terminal ileum with desquamation of epithelial cells (the loss of bits 
of mucosa by peeling or by excess shedding).

Dr. Seignalet put 99 Crohn’s patients on the hypotoxic diet. 
Of these, he considered only 72 patients who had been on the 
hypotoxic diet for at least one year. He recorded 62 cases of total 
success (86 percent) with total or quasi-total remission, 9 cases 
of average results (12.5 percent) and only 1 case of total failure 
(1.4 percent).
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4. Acne: A skin pathology 
involving excretion

More than 17 million Americans suffer from acne, and between 
80 percent and 90 percent of adolescents are affected by this pathol-
ogy to different degrees.4 In general, acne results from the clogging 
and inflammation of hair follicles and their associated sebaceous 
glands. Acne may depend on an inflammatory phenomenon and 
imply the colonization of hair follicles by bacteria. Hormonal activ-
ity, production of sebum and clogging of follicles can make this 
phenomenon worse. Environmental factors like nutritional choices 
also play a role in the prevalence of acne. Numerous studies on a 
large number of adolescents and involving adequate control groups 
have shown that a diet rich in milk products is associated both with 
an increased risk of acne and with the severity of the disease.5 Milk 
components such as the insulin-like growth factor 1 (igf-1) play a 
role in acne’s development.6 Also, a high-glycemic-index diet may 
influence the duration of acne.7 There are multiple treatment 
methods for acne, including medication for topical administration, 
anti-inflammatories, antibiotics, hormone therapy and photo
therapy.8 These treatments are usually disappointing.

Seignalet’s hypothesis on the pathogenesis of acne, like the 
other pathologies that he successfully treated, is first of all based 
on the migration of partially degraded food and bacterial macro-
molecules into body tissues via the mucosa of the small intestine, 
which has become hyper-permeable. These molecules can be cap-
tured by polymorphonuclear neutrophils that may go all the way 
to the skin surrounding sebaceous glands. These neutrophils carry 
harmful molecules that secrete cytokines, which in turn may incite 
epithelial cells to multiply and glandular tissue to secrete sebum 
that is too plentiful and too thick. Clogging of the sebaceous 
glands can result and may sometimes provoke a bacterial superin-
fection and the formation of pustules.
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Seignalet used his hypotoxic diet on 42 acne patients. Acne 
totally regressed in 40 patients, while in the 2 other patients, inflamed 
lesions clearly reduced. However, Seignalet stresses that scarring 
from previous outbreaks is irreversible — ​hence the importance of 
early treatment.

5. Atopic eczema (also called 
atopic dermatitis)

Atopic eczema is a chronic disease characterized by symptoms like 
itching. This disease affects about 17 percent of children in devel-
oped countries. The prevalence of eczema has been on the increase 
since the 1950s and 1960s in countries whose lifestyle resembles 
that of the West.9 The cause of eczema is multifactorial: the inter-
action of genetics and the environment is an early factor in the 
pathogenesis of the disease.10 Intestinal flora may be involved in 
the development of atopic eczema in young children.11 Despite the 
importance of this disease from a public-health point of view, 
the efficacy of available treatments is insufficient. Corticosteroids 
are the most effective topical treatments, but these must be used 
only for a short time because of their side effects.12

According to Seignalet, eczema results from a disease of elimi-
nation based on phenomena similar to those described for acne, 
and that means the excretory organs are at risk. Dr. Seignalet 
tested his diet on 43 atopic eczema patients. Total success was 
recorded in 36 patients, a marked improvement in 4 patients and 
failure in 3 patients.

6. Asthma

Asthma is a chronic inflammatory disease of the respiratory system 
and is characterized by reversible obstruction of the respiratory tract, 
hyperreactivity, infiltration of white blood cells into the submucosa 
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of the respiratory tract, hypersecretion of mucus and remodeling of 
the respiratory tract.13 This disease involves the presence of an 
allergen and the modulation of an allergic response.14

Asthma is the most common chronic disease in children, and in 
2007, more than 9.5 million American children were diagnosed 
with asthma (13 percent).15 In Ontario, Canada, the prevalence of 
asthma in children under ten years of age went from 146.6 cases 
per 1,000  children between 1994  and 1995  to 196.2  cases per 
1,000 children in 1998 to 1999, representing a 34.8 percent increase 
in approximately five years.16 The prevalence of asthma has been 
constantly increasing for many decades now, as is the case with 
most chronic inflammatory diseases. Asthma is more than a poly-
genetic disease affected by environmental factors.17 The usual 
treatment of asthma is largely based on the use of anti-inflammatory 
corticosteroids and bronchodilators that do not cure the disease.18

Dr. Seignalet considers asthma first of all as an inflammatory 
disease that is also a disease of elimination. He formulates the follow-
ing theory: macromolecules from the small intestine are transported 
by white blood cells to be eliminated by the bronchial walls. The 
excessive presence of different white blood cells at this point may 
liberate cytokines, which may cause an inflammatory infiltration of 
the bronchial submucosa. Wastes may then be expulsed in bronchial 
secretions and desquamations (the loss of epidermis cells). Chronic 
respiratory inflammation may increase in the presence of factors like 
allergens, pollutants, cold, exercise and stress.

In 2005, scientists showed that intestinal hyper-permeability 
could be involved in the pathogenesis of many pediatric chronic 
diseases due to the immaturity of the intestinal barrier in children 
with a genetic predisposition.19 They stressed the importance of 
the role played by defects in the small intestine’s tight junctions in 
inflammatory diseases such as those of the intestine, type 1 diabetes, 
allergies and asthma. Studies have also shown intestinal hyper-
permeability in cases of atopic eczema20 and asthma.21
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Dr. Seignalet tested his hypotoxic diet on eighty-five patients 
who had been suffering from asthma for varying periods. In eighty 
patients, the disease went into complete or quasi-complete remis-
sion after a few weeks or a few months. These patients no longer 
take any medication at all or, in very rare cases, take only small 
doses as needed. However, one of these patients, whose illness had 
been in remission for four years, suffered asthma again. Three 
patients saw improvements: crises were less frequent and less 
intense, respiratory abilities increased between crises and doses of 
medication were reduced. In two cases, the diet was a failure.
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12
Drugs Used to Treat 

Inflammatory Disease

1. Anti-inflammatory 
drugs: Generalities and 

modes of action

T﻿here are currently no drugs capable of stopping the progression of 
or healing chronic inflammatory diseases. Consequently, the pri-
mary objective of medication is to treat the pain caused by this type 
of disease, given the considerable effects on affected individuals’ 
quality of life. But the cause of these diseases is not known, and the 
problem with anti-inflammatory drugs stems from that fact.

The pharmaceutical industry concentrates on symptoms and on 
the development of painkillers. Generally, these drugs attempt to 
reduce the collateral damage resulting from an excess of arachi-
donic acid, an essential fatty acid present in cellular membranes 
and produced by our bodies. Arachidonic acid is a precursor of 
eicosanoids, the first hormones secreted by living beings. Each cell 
in an organism can produce eicosanoids. These primitive hormones 
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regulate our whole body, particularly our immune and reproductive 
systems, brain, heart and entire gastrointestinal system.1 Eicosanoids 
participate in the different processes that lead to the classic signs of 
inflammation.

Normally, inflammation is a beneficial process for the body, as 
it triggers the immune system to fight against infections, repair tis-
sues and reestablish the functioning of the infected or damaged 
site.2 The inflammatory process usually regulates itself with the help 
of feedback mechanisms like the secretion of anti-inflammatory 
messenger molecules. Thus, well-controlled inflammatory responses 
are essential for the maintenance of good health and for homeo-
stasis. Pathologic inflammation implies a loss of immune tolerance 
or of the regulatory process, which allows disease to become estab-
lished, and inflammation to become chronic.

Hyperalgesia (that is, the very intense pain that often accompa-
nies chronic inflammatory diseases) is provoked by an eicosanoid 
called prostaglandin E2. This prostaglandin increases the sensitivity 
of receptors located on peripheral sensory neurons resident at the 
site of inflammation. Peripheral sensory neurons are those which, 
for example, are situated in the synovial fluid of the affected joint; 
sensory neurons of the central nervous system play an equally active 
role.3 Prostaglandin E2 acts in a very complex manner, for it acts as 
a pro-inflammatory mediator and also induces anti-inflammatory 
responses.4 These diverse activities of prostaglandin E2 are gov-
erned by four receptors that act differently in the transmission of 
signals, depending on their localization in the different tissues and 
the regulation of their expression. Some of these receptors will 
increase inflammation, as may be the case in joints, while others 
will protect the intestines against inflammation. Given the com-
plexity of the action of prostaglandin E2, it’s easy to understand 
that anti-inflammatory drugs that target the functioning of these 
molecules can have unintended secondary effects, as has been the 
case with Vioxx and similar drugs.
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2. The ma jor classes of painkillers
Corticosteroids

Corticosteroids are the most potent painkillers. They are artificially 
synthesized molecules similar in chemical structure to hormones 
secreted by the adrenal glands. They prevent the release of arachi-
donic acid from membranes. Unfortunately, corticosteroids destroy 
all eicosanoids indiscriminately, whether they play a positive or 
negative role in inflammation. Corticosteroids, therefore, cannot 
be administered for long periods because they can provoke seri-
ous side effects, among which are the weakening of the immune 
system, cognitive issues, insulin resistance, myopathy (a disorder 
of the muscular system) and osteoporosis.5

Opioids and cannabinoids

Opioids are a class of drugs that can be particularly efficient in 
relieving severe chronic pain. However, this class of drugs is very 
controlled because it is classed with illicit substances. Opioids are 
most often used only when other classes of painkillers have proven 
to be ineffective. They are sometimes administered in association 
with other classes of painkillers. The analgesic effect of opioids is 
based on their capacity to interact with one or several receptors 
that are specific to them and situated principally in the nervous 
system and the gastrointestinal tract. There are several classes of 
receptors that are specific to opioids: the principal ones are called 
mu, kappa and delta. Opioids have different capacities to reduce 
the perception of pain, depending on how they bind — ​with greater 
or lesser affinity — ​to one or several receptors specific to them. 
Opioids most often used in chronic, moderate and severe pain are 
buprenorphine, fentanyl, methadone, hydromorphone, morphine 
and oxycodone.6

The use of opioids for the treatment of chronic pain due to dis-
eases other than cancer — ​such as osteoarthritis, rheumatoid arthritis 
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and neuropathic pain — ​raises clinicians’ concerns. They fear that 
their patients could develop physical dependence on, addiction to 
and tolerance towards these medications and that patients may use 
these drugs inappropriately. Moreover, the tight control exercised 
by police authorities over these drugs is a cause for concern and a 
complication for clinicians. Apart from the aforementioned prob-
lems, in a great percentage of patients, opioids often have secondary 
effects. Elderly patients, who are the major users of painkillers, are 
often weakened by other concomitant diseases. Thus, pharmaco-
kinetic and pharmacodynamic analyses should be used to investigate 
possible kidney or liver failure in patients using opioids.

All these restrictions have resulted in an underutilization of this 
type of analgesic, as well as the prescription of suboptimal doses.7 
This situation is regrettable as the analgesic properties of opioids are 
definitely advantageous for certain patients whose pain is not con-
trolled by other classes of analgesics. Patients are reassured by the 
better control of pain, the better quality of sleep and the possibility 
of longer-term analgesic activity achieved with opioids.8

The discovery of receptors specific to cannabinoids in the early 
1990s made it possible to characterize them and to study some of 
their physiological properties. cb1 receptors are present in certain 
areas of the nervous system and play a role in the modulation of 
pain by mechanisms different from those of other painkillers. cb2 
receptors may play a role in the inhibition of pro-inflammatory 
molecules.9 As these substances have different modes of action 
from other painkillers, they symbolize hope for patients whose 
pain is not controlled by other painkillers.

Nonsteroidal anti-inflammatory drugs (nsaids)

All nonsteroidal anti-inflammatory drugs, including aspirin, inhibit 
the enzyme cyclooxygenase (cox). The cox enzyme plays a critical 
role in the synthesis of prostaglandins. In the early 1990s, it was 
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shown that there are two forms of cox: cox-1 and cox-2. Traditional 
nsaids inhibit the two isoforms of cox. By inhibiting the action of 
prostaglandins, classic nsaids, which are nonselective, may erode 
the stomach lining, causing gastropathies in some users. However, 
studies have concluded that cox-2 acts only on inflammatory pro-
cesses, and therefore does not affect the stomach.10

In order to diminish the gastrointestinal toxicity of nsaids, 
drugs called coxibs, such as Celebrex, Bextra, Prexige and Vioxx, 
which are considered selective inhibitors of cox-2, have been devel-
oped. Each was approved by the fda. Their use on a larger scale 
showed that an abnormally high number of patients treated with 
Vioxx died of cardiovascular disease. Vioxx was withdrawn from the 
Canadian market in September 2004. In April 2005 and in October 
2007 respectively, two other selective inhibitors of cyclooxygenase, 
Bextra and Prexige, met with the same fate. Systematic reviews and 
meta-analyses established that coxibs, including Celebrex, were 
associated with an increased risk of myocardial infarction when com-
pared to placebos or to nonselective nsaids.11 Meanwhile, in February 
2005, despite the evidence of the risk of cardiovascular incidents 
associated with Celebrex, the fda approved its use in the United 
States.12 However, fda evaluators have concluded on several occa-
sions that Celebrex did not provide any gains when its risks and 
benefits were compared to those of other nsaids currently in use.13 
In fact, it has not been shown that coxibs’ side effects are less harm-
ful than those of nsaids.

Manufacturers use contradictory research results on the risk 
of cardiovascular diseases and cerebrovascular and gastrointesti-
nal problems, and highlight those inconsistent results and the 
lack of knowledge of the long-term risk factors to continue to 
promote the use of Celebrex.14

In the meantime, Celebrex continues to be marketed, for there 
is a huge financial stake in it: the average cost of Celebrex is about 
thirteen times the cost of other nonselective nsaids.15
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3. Side effects of nsaids

nsaids are among the most-prescribed drugs in the world because 
of their analgesic, antipyretic (anti-fever) and anti-inflammatory 
properties.16 nsaid prescriptions in the United States in 2004 
were evaluated at more than $110 million.17 nsaids are powerful 
pharmacological tools that, despite their relative safety, can have 
serious side effects on the digestive tract, liver, kidneys, blood, 
brain and lungs. Special attention must be paid to children, preg-
nant women and the elderly who take these drugs. In this regard, 
in 2009, the American Geriatrics Society revised its guidelines for 
the treatment of chronic pain in people aged sixty-five and above. 
Contrary to its earlier recommendations, the American Geriatric 
Society recommends a reduction in the use of nsaids due to sev-
eral well-documented cases that provide evidence of potential 
side effects of these medications; these include renal failure, cere-
bral hemorrhage, hypertension, cardiac arrest and gastrointestinal 
complications.18

Yet, the vast majority of nsaid prescriptions are meant for people 
over sixty-five.19 Unlike in younger populations, chronic pain in the 
elderly is often associated with other comorbidities, which, in addi-
tion to age, render the elderly more vulnerable to the secondary 
effects of drugs, as comorbidities can increase both a drug’s pharma-
cokinetics (duration of the presence of a drug in the body) and its 
pharmacodynamics (action exercised by the drug on the body).20 
Given these facts, the American Geriatric Society concluded that 
before prescribing nsaids to patients who are more than sixty-five 
years old, doctors must do preliminary tests to ensure that the indi-
vidual does not have any morbidity factors that would make the use 
of these drugs risky. In addition, tests to evaluate blood composi-
tion and the level of creatinine must be repeated within three 
months of starting long-term nsaid therapy.21

It is estimated that in the United States, nsaid-associated gastro-
intestinal toxicity is responsible for more than 100,000 hospitalizations 
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and more than 16,000 deaths22 every year. A systematic review of 
studies published between 1997 and 2008 shows that mortality in 
patients suffering from gastrointestinal bleeding or perforation 
was 7.4 percent in those who did not use nsaids, while this rate 
reached 20 percent in those who did.23 Gastrointestinal problems 
such as damage to the mucosa, abdominal pain, nausea, heartburn 
and dyspepsia are present in 24 percent to 40 percent of those who 
use nsaids.24 Risk factors for gastrointestinal bleeding associated 
with nsaid use include drug characteristics, dosage, duration of 
treatment, being elderly and history of stomach ulcers.25 Because it 
is currently used for the prevention of cardiovascular and cerebro-
vascular diseases, the use of aspirin in association with other nsaids 
is a risk factor for gastrointestinal bleeding because of its antico-
agulant action, which is counter to the action of blood platelets, 
which are responsible for blood clotting.26

All nsaids except aspirin can favor the development of cardio-
vascular disease.27 Selective nsaids (meaning selective inhibitors of 
cox-2) increase the risk of blood-clot formation. The risk of car-
diovascular disease is equally associated with the use of 
nonselective nsaids, particularly in patients who already take 
aspirin to prevent coronary and cerebrovascular disease; interfer-
ences are possible, given aspirin’s antiplatelet effect. Research 
suggests that cox-2 inhibitors may have a cardiovascular toxicity, 
which may give rise to thromboses. Meta-analyses affirm the car-
diotoxicity of selective inhibitors of cox-2  and nonselective 
nsaids, even though it has not yet been demonstrated. However, 
the risks of coronary problems caused by nonselective nsaids are 
relatively low, particularly when compared to other risk factors.28

Studies show that the toxic effects of nsaids on the liver are 
rarely observed in the general population.29 However, nsaids carry 
risks for people who have liver problems such as hepatitis C, liver 
diseases, cirrhosis or kidney failure.30 Whether selective or non-
selective, nsaids have been associated with kidney-toxicity issues. 
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T﻿hese issues can include kidney failure, which can advance to necro-
sis and to a possibly fatal nephrotic syndrome. Administration of 
nsaids is not recommended for individuals who suffer from kidney 
failure (even mildly), or from hypertension and cardiac conges-
tion. If the side effects of nonselective nsaids have been well 
characterized, those associated with selective inhibitors of 
cox-2 are less well documented. However, Vioxx seemingly had 
deleterious effects on the kidneys, while Celebrex would less likely 
have such effects.31

Side effects from nsaids on the central nervous system are rare 
in the general population, but more common in the elderly. Tinnitus 
can be a sign of a high concentration of drugs in the blood. Psychoses 
and cognitive changes following the use of anti-inflammatory drugs 
are more common in the elderly and are often associated with the 
use of Indomethacin (Indocid). Other rare but potential side effects 
of nsaids include confusion, depression and dizziness.32

Aspirin and other nsaids can provoke respiratory problems. 
The most common side effect is respiratory-disease exacerbation 
due to the triggering of symptoms of broncho-constriction and 
rhinitis. This is not an allergic phenomenon. It occurs at a rate of 
about 0.07 percent in the general population and reaches 21 per-
cent in adults with asthma.33

Ultimately, the consumption of anti-inflammatory drugs is not 
a harmless act, and their administration should be personalized 
depending on risk factors such as age and the presence of weak-
ness or of disease that affects the different organ systems. According 
to Dr. T. Colin Campbell, professor emeritus in the Department of 
Nutritional Biochemistry at Cornell University, new drugs present 
even higher potential hazards since 20 percent of them have serious 
and unpredictable side effects. Consequently, more than 100,000 
Americans die each year because they take drugs that have been pre-
scribed to them, despite following the instructions correctly.34
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13
Attempts to Explain the Lack of 

Consensus on Using Targeted 
Nutrition to Prevent and Treat 
Many Chronic Diseases (Despite 

the Publication of Numerous 
Convincing Studies)

T﻿he health systems of Western countries are very efficient in the 
treatment of acute diseases and emergencies such as heart attacks, 
cancers, fractures, trauma and infections. However, this kind of 
health system, based primarily on drugs and surgery, is less or not 
at all efficient for the treating of chronic disease. It neglects the 
importance of prevention — ​and, hence, nutrition and lifestyle — ​in 
the maintenance of good health. Because of this, the “medical 
world” has ignored how important nutrition could be as medica-
tion. (Yet Hippocrates, the father of medicine, born in 490  bc, 
affirmed, “Let food be your only drug.”) It is not easy for the vast 
majority of individuals, including health professionals, to make 
pertinent and informed decisions regarding the choice of a diet 
likely to prevent and to treat chronic diseases.
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Part of the problem stems from how little our physicians are 
trained in nutrition. A summary of a report that the Royal College 
of Physicians published in 20021 criticized the lack of nutrition 
training for medical students. The report ruled that despite the 
fact that the importance of diet in the maintenance of good health 
has been recognized in clinical medicine for several decades, most 
medical programs offer minimal training on nutrition. The report 
also mentioned the lack of coordination between different disci-
plines and nutrition, which was not recognized as a clinical entity 
related to health problems. In addition, it pointed out that the role 
of model diets in the prevention and treatment of diseases was 
greatly underestimated and that, in general, this field of expertise 
was not considered “true medicine.” This was because clinical pro-
fessors have little or no knowledge of nutrition and tend not to 
teach it. The report concluded that for these reasons, numerous 
physicians neglect clinical nutrition because they lack knowledge 
of the potential benefits linked to this science.

Dr. Campbell2 reported one very surprising fact: The Danone 
Institute, the National Cattlemen’s Beef Association, the National 
Dairy Council, Nestle Nutrition Institute, the Wyeth-Ayerst labora-
tories, the Bristol-Myers Squibb company, Baxter Healthcare and 
others worked together to develop a nutrition program for American 
medical schools. That companies and lobbyists with financial inter-
ests in the nutrition and health sectors may develop such a program 
and, furthermore, that in 2003, 112 American medical faculties were 
using this program, is questionable, to say the least.

1. Other opposition to 
nutritional change

If it is true that the hypotoxic diet requires real sacrifices, particu-
larly in the beginning — ​changing one’s eating habits is hardly ever 
easy — ​probably the most serious obstacle is that generally speaking, 
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milk products and cereals are central pieces of our diet. Do not 
underestimate the emotional ties that bind individuals to the foods 
they’ve been used to eating from childhood: the current trend of 

“comfort foods” is indicative of this phenomenon. Possibly the major 
obstacle to a change in diet is the fact that the health benefits of milk 
products and cereals are so praised in advertising that it is difficult 
to go against this flow. Speaking on this subject, one American, 
Dr. Caldwell B. Esselstyn Jr., a very great cardiac surgeon who 
became the champion for treating heart and other diseases through 
diet, said, “Wherever you go, 99 percent of people do not eat well. 
The numbers are against you. It is really difficult for all these people 
to look at the one who is part of the 1 percent and to acknowledge 
that that one is right and that they are wrong.”3

Another major obstacle is that as a whole, medical authorities 
believe that it is necessary to consume milk products and cereals 
daily. Currently, even if several studies have demonstrated the 
harmfulness of animal-milk consumption and the multiple health 
problems linked to cereal consumption in a significant percentage 
of individuals, the “medical establishment” and our governments 
do not seem concerned about the problem. In addition, though 
more and more people have begun to incriminate trans fats, satu-
rated fats, refined sugar and salt as causes of obesity and chronic 
diseases, many governments have not yet passed laws that require 
food manufacturers to modify their recipes.

2. Why is it difficult and even 
threatening for healthcare 

professionals to be using diet as a 
treatment for chronic diseases?

According to Dr. T. Colin Campbell, “almost everything is governed 
by the golden rule, that is, he who has the gold establishes the 
rules.”4 The financial health of wealthy food and drug companies 
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depends on them exercising control over the information that the 
public receives about food and health. Dr.  Campbell, who has 
worked within the American health system at the very top levels, 
affirms that “science is not always the honest search for truth that so 
many believe it to be. It far too often involves money, power, ego 
and protection of personal interests above the common good. [. . .] 
It’s not a Hollywood story; it’s just day-to-day government, science 
and industry in the United States.”5

Health and food companies are among the most influential 
organizations in the world. Kraft has annual revenue of about 
$30 billion. The Danone Group, an international milk-product 
company, has annual revenue of $15  billion. McDonald’s has 
annual revenue of more than $15 billion.6 According to figures 
from 1999, total expenses on food — ​including food bought by indi-
viduals, the government and businesses — ​exceed $700  billion 
annually. The pharmaceutical company Pfizer recorded $32 billion 
in revenue in 2002. The same year, Eli Lilly had revenue of $11 bil-
lion, while Johnson & Johnson achieved sales totaling $36 billion. 
In addition, several associations with hundreds of millions of dol-
lars, such as the United Dairy Industry Association, as well as meat, 
egg and cereal producers, strive to promote the sales of their prod-
ucts and to increase their share of the market.

One way to accomplish their goals is to promote the benefits 
of the food products and medications that they sell. The science 
of food and medication then becomes a “marketing” issue. These 
associations form committees made up of physicians, scientific 
researchers and other specialists to keep an eye on American 
research programs that are likely to cause them trouble or be an 
obstacle. These scientists act as medical specialists in the media 
and provide data to support the health benefits of medication and 
foods like milk and cereals.7

It sometimes happens that the integrity of scientists is strongly 
tested by pharmaceutical companies and even universities, who usu-
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ally depend on industry subsidies. For example, one university 
researcher saw his career compromised when, during a study, he 
discovered that a certain drug could cause serious side effects and 
was ineffective. A scientist who had highlighted the possible side 
effects of antidepressants lost an opportunity for employment at the 
University of Toronto.8 Dr. Marcia Angell, former editor-in-chief of 
the New England Journal of Medicine, wrote a very critical article 
entitled “Is Academic Medicine for Sale?”9 She stated that the tens 
of billions of dollars that drug companies provide physicians with 
each year most likely “affect the results of research, the way medi-
cine is practiced, and even the definition of what constitutes a 
disease. Researchers serve as consultants to companies whose prod-
ucts they are studying, join advisory boards and speakers’ bureaus, 
enter into patent and royalty arrangements, agree to be the listed 
authors of articles ghostwritten by interested companies, promote 
drugs and devices at company-sponsored symposiums, and allow 
themselves to be plied with expensive gifts and trips to luxurious 
settings. Many also have equity interests in the companies.”10

3. Methods of subsidy distribution 
for government research

The U.S. government through the National Institutes of Health sub-
sidizes 80 percent to 90 percent of all biomedical and nutritional 
research studies done in U.S. universities. Despite the proven link 
between nutrition and health, only 3.6  percent of a budget of 
$24 billion from the National Institutes of Health has been assigned 
to studies related to nutrition and 2.4 percent to prevention pro-
grams.11 In reality, funds allocated to prevention and nutrition 
are used for drugs and food supplements. In short, the majority 
of biomedical research studies subsidized by Americans are geared 
towards discovering products that the pharmaceutical industry 
can produce and market.12 According to Campbell, “this litany of 
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research on drugs, genes, devices and technology research will never 
cure our chronic diseases. Our chronic diseases are largely the result 
of infinitely complex assaults on our bodies resulting from the 
consumption of bad food. No single chemical intervention will 
ever equal the power of consuming the healthiest food. In addition, 
isolated chemicals in drug form can be very dangerous.” To con-
clude, Campbell asks the following question: “So why is our 
government ignoring the abundant scientific research supporting a 
dietary approach in favor of largely ineffective, potentially danger-
ous drug and device interventions?”

4. Pharmaceutical companies’ 
grip on healthcare

Many facts reported by Dr. Campbell eloquently show the major 
grip pharmaceutical companies and the food industry have on 
American healthcare. Since the same companies, most often multi-
nationals, control healthcare in North America, and sometimes in 
the whole world, we are all under the same constraints. Two articles 
written in the journal Protégez-vous in May 201013 by Rémi Maillard 
confirm the important influence these companies have on our 
healthcare systems. The first article, about the drug and pharma-
ceutical industries, is titled “Marketing sur ordonnance” (which 
translates literally to “marketing of prescriptions”), and the second, 
about drug clinical trials, is titled “La grande manipulation” (which 
translates literally to “the great manipulation”). The first article 
reports that normal life events are being medicalized and benign 
ailments are being transformed into diseases. According to Dr. Marc 
Zaffran, visiting researcher at the Research Ethics Board at the 
University of Montreal at the time, this strategy “guarantees a large, 
easily extendable market” for the products of pharmaceutical com-
panies. He suggests that the goal of pharmaceutical companies is 
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to convert each one of us into a long-term pill consumer. He also 
reports some abnormalities that bring into question the indepen-
dence of some specialized doctors with respect to pharmaceutical 
companies: for example, the fact that 95 of the 170 experts of the 
American Psychiatric Association who were involved in the last pub-
lication of the Diagnostic and Statistical Manual of Mental Disorders 
(dsm) — ​the psychiatrist’s bible in North America and Europe — ​had 
financial ties to the pharmaceutical industry could be at the very 
least questionable. Also, pharmaceutical companies’ practice of 
extending a patent’s lifetime by slightly modifying an old drug in 
order to sell it at a higher price could be ethically questionable. 
According to Marc-André Gagnon, a researcher at the Centre for 
Intellectual Property Policy at McGill University (Montreal), citing 
a study by the independent review Prescribe, states that “of the 
109 new molecules put on the French market in 2009, 3 represented 
a minor therapeutic advancement, 95 brought nothing new, 19 were 
squarely judged dangerous for public health and 11 were not evalu-
ated” as reported in “Marketing sur ordonnance.” In fact, according 
to experts consulted, drug-evaluation criteria should be better con-
trolled so that only drugs with real therapeutic effects are subsidized 
by public healthcare insurance.

5. Marketing and r&d: 
Impact on medicine

The article “Marketing sur ordonnance” also reports that in 
2004, American pharmaceutical companies spent $61 billion on 
advertising — ​double their r&d expenditure (it seems these propor-
tions are the same in Canada).14 This suggests that it is not only the 
cost of research that determines the high price of some drugs. 
Moreover, in the same article, according to Dr. Alain Vadeboncoeur, 
head of Emergency Care Service at Montreal Heart Institute and 
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vice president of Quebec Doctors for Medicare in 2010, the intense 
marketing of drugs could run “from the commercial financing of 
universities to biased clinical trials, from pseudo scientific publi-
cations to regular reduction of the thresholds of some disease risk 
factors, from the continuing education of doctors to the unceasing 
visits of pharmaceutical representatives with free samples. This 
also includes conference financing, paid meals and conference 
dinners in major restaurants.” Still, according to him, the problem 
could lie in part with the state’s growing lack of interest in the 
world of medicine, “which gives private companies a free for all 
pass in areas as strategic as scientific research and medical doctor 
continuing education.” All this, as reported in the same article, 
could have a non-negligible effect on medical doctors because, 
according to Dr.  Pierre Biron, a Quebec expert in drug-safety 
monitoring, “this influence limits their autonomy, reduces the 
usefulness of their prescriptions and weakens public health by 
increasing drug consumption.”

6. Non-recommended use of 
drugs and insufficient study 

of drug side effects

An important point examined in “Marketing sur ordonnance” 
(Protégez-vous15) is the use of some drugs for purposes other than 
those specified for the drug. This practice applies to 20 percent to 
50 percent of prescription drugs in the United States and Canada. In 
the U.S. in 2004, Pfizer spent $450 million to settle lawsuits because 
Neurotin, a drug meant to treat seizures, was advertised to medical 
doctors for non-authorized uses such as the treatment of bipolar 
disorder and headaches. Marketing this drug brought the company 
$2.8 billion in 2003. In fact, between 2004 and 2009, unethical 
practices by pharmaceutical companies were so frequent that seven 
of them paid more than $7 billion in settlements and fines.
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As reported in the second article, “La grande manipulation,” it 
appears that the pharmaceutical industry does not make enough 
effort to check the side effects of drugs and sometimes even hides 
existing data. Unfavorable clinical trials on Vioxx, the anti-
inflammatory drug commercialized by Merck, were hidden, and 
the company was accused of causing 138,000 heart attacks in the 
U.S.,16 of which 55,000 were fatal.

Fortunately, as indicated in “Marketing sur ordonnance,” pock-
ets of resistance could be organizing to counteract the increasing 
influence of “big pharma” on healthcare. Medical associations are 
requesting that gifts from the industry to physicians be refused. The 
American Medical Students Association led a campaign entitled 
PharmFree, seeking stricter regulation of the pharmaceutical busi-
ness in medical schools and campuses. They are requesting that 
researchers publicly disclose their financial ties with companies. For 
several years now, most scientific journals have required researchers 
to reveal, at the end of their articles, all relationships that could 
compromise their independence. Medical students and health pro-
fessionals from the University of Montreal founded the Comité de 
lutte anti-marketing pharmaceutique (anti-pharmaceutical mar-
keting committee). This group requests the adoption of stricter 
measures against the influence of firms in universities and university 
health centers.17
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Epilogue

We know that chronic inflammatory diseases develop in individuals 
with a genetic predisposition to them. However, genetic vulnerabili-
ties manifest themselves only if one or more environmental factors 
encourage the expression of these genes. Even if we cannot modify 
our genes, at least we can act on the environmental factors — ​such as 
nutrition — ​that play a central role in the development of numerous 
chronic inflammatory diseases. It should go without saying that to 
maintain good health, we must both follow a diet that is properly 
adapted to our genes and engage in regular physical activity.

According to the American professor T. Colin Campbell, a sci-
entist who has been at the forefront of nutrition research for more 
than forty years now, there are a great number of extremely serious 
studies supporting the hypothesis that an optimal diet can not only 
prevent but also treat a great variety of chronic diseases, such as 
cardiovascular diseases, type 2 diabetes and autoimmune diseases. 
According to Dr. Campbell, an optimal diet should be based on 
whole, unrefined foods, including legumes, whole grains, fresh 
fruits and vegetables, as well as on an avoidance of milk products, a 
reduced consumption of meat, sugar, salt and fats, and as far as 
possible, a reduced consumption of industrially produced foods.1
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T﻿he diet recommended by Dr. Seignalet is generally the same as 
the one Dr.  Campbell recommends, with very few exceptions. 
Dr. Seignalet recommends the elimination of almost all cereals in 
individuals suffering from chronic inflammatory diseases; his hypo-
toxic (or ancestral) diet distinguishes itself from others by its basis 
on the hypothesis that the dietary lifestyle that preceded the devel-
opment of agriculture about 10,000 years ago was better adapted 
to human digestive enzymes than the dietary lifestyle that followed 
it. For millions of years, our ancestors, and later Homo sapiens, 
exclusively consumed wild animals and non-cultivated plants, 
which fashioned the physiology of their digestive systems, includ-
ing their digestive enzymes. According to Seignalet, the change in 
eating habits to a predominance of cereals and milk products 
could have caused a conflict between our old genes and the new 
diet. This is very plausible, given that 10,000 years represent less 
than 1 percent of humankind’s history of evolution. This conflict 
may also be responsible for metabolic acidosis (acidification of 
body fluids), which is a cause of numerous chronic inflammatory 
diseases in the West. Metabolic acidosis is a consequence of the 
reduced amount of potassium in the modern diet, a reduction that 
is promoted by consumption of very large quantities of cereals, 
milk products and meats and a low consumption of plants. The 
latter are the major sources of potassium.

Seignalet’s theory takes another important point equally into 
consideration — ​cooking certain foods, particularly animal protein 
and cereals containing gluten at high temperatures (= 120°C or 
248°F) causes Maillard-molecule formation. Maillard molecules, 
made up of different glycotoxins, are formed following nonenzy-
matic reactions between amino acids and sugars or lipids when 
they are subjected to high temperatures. In fact, Seignalet’s deci-
sion to eliminate cereals seemed more like the fruit of intuition 
and observation rather than of exact knowledge of the processes 
responsible for these biochemical reactions. It is really only since 
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2003, the year Seignalet passed away, that two important discover-
ies have made it possible to stress the particularly negative effects 
of glycotoxins — ​formed by cooking foods at high temperature — ​in 
the development of chronic diseases. The first discovery made it 
possible to highlight the presence of acrylamide in commonly con-
sumed foods, like the majority of cereals used in making bread, 
pasta and other flour-based foods, and potatoes when they are 
cooked at high temperatures, as is the case with fries and chips. 
Acrylamide is a glycotoxin variant that is particularly dangerous 
for certain tissues that renew themselves slowly. The formation of 
acrylamide in cereals and potatoes is due to the presence of large 
quantities of free asparagine, an amino acid that transforms into 
acrylamide in the presence of sugar or starch when foods are 
cooked at a high temperature — ​as is the case with fries, chips and 
cooked cereal products. The second discovery concerns the iden-
tification of rages on the surface of some of our cells. rages 
recognize glycotoxins and bind to them in a specific manner, 
which induces inflammation, compromises the normal function-
ing of cells and causes the development of chronic disease.

It is clear that Seignalet’s choice to eliminate a majority of 
cereals from his hypotoxic diet is now justified by solid scientific 
arguments based on controlled experiments (see chapters 3 and 4) 
as well as on extremely positive results that this physician 
researcher obtained by putting patients on his diet. For example, 
the greater majority of rheumatoid arthritis patients who correctly 
followed the hypotoxic diet saw their pain completely disappear 
and their disease put into remission, as did the sufferers of ninety 
other chronic diseases. We clearly do not refer here to a cure but 
to remission, since the disease returns if the patient stops follow-
ing the diet. Despite Dr. Seignalet’s death in 2003, several people 
have continued to testify on the Internet that their chronic disease 
completely disappeared and that they recovered their health by 
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following the hypotoxic diet. In addition, since the publication of 
the French version of my book in May 2011, I have received on my 
blog (jacquelinelagace.net) hundreds of testimonials demonstrat-
ing the effectiveness of the hypotoxic diet in inducing remission of 
the majority of chronic inflammatory diseases.

Given the extraordinary and unexpected results that I person-
ally obtained by following the hypotoxic diet, I must say that it 
was with ever-increasing interest that I spent more than two years 
of my life writing this book and conducting an exhaustive review 
of the scientific literature with the goal of verifying the solidity of 
the scientific basis of Dr. Seignalet’s hypotoxic diet. I take this 
opportunity to pay homage to Dr. Seignalet who, despite his very 
limited financial resources and the sometimes wild opposition to 
his work, showed creativity, boldness and exceptional courage in 
his quest for a diet that could help an increasing number of chronic 
inflammatory disease sufferers.

It is encouraging to see that currently in the medical world, 
there is an emerging awareness, albeit a timid one, of the phenom-
enon of pain. I present as proof an article from the newspaper La 
Presse from July 2010.2 There is a report in this newspaper that states 
that at Hôtel-Dieu (which is part of the Hospital of the University 
of Montreal), a course is now offered for individuals suffering from 
chronic pain; and, for the first time, Montreal was the host (in 
August 2010) of the 13th World Congress on Pain. In recent decades, 
chronic pain has become a more and more rampant phenomenon, 
currently affecting more than 20 percent of Canadians.3 We hope 
that the emerging awareness of chronic pain will make it possible 
for Dr. Seignalet’s teachings to reach many more people, help them 
recover their health and rid them of unbearable pain.

Generally, Dr. Seignalet’s ancestral diet is first of all meant for 
individuals already suffering from chronic inflammatory diseases. 
However, a diet that contains very few toxic glycotoxins would be 



2 1 4   >   t h e  e n d  o f  pa i n

beneficial for all as a preventive measure, and more particularly for 
the majority of individuals above age fifty. Our excretory organs 
and our eliminatory systems get less efficient with age, and the 
majority of people risk developing at least one of the diseases pro-
moted by bad nutrition: arthritis, heart diseases, type 2 diabetes 
and cancer. The social and economic costs borne by our society of 
treating often avoidable chronic diseases are enormous. These 
costs, which are already very heavy and ever-increasing, should 
push our governments to require the food industry to modify its 
recipes, taking into account recent knowledge about proper nutri-
tion to preserve the capital health of the population. For example, 
among other possibilities, the neutralization or the elimination of 
asparagine, the amino acid that in association with sugars is 
responsible for the formation of acrylamide in bread, pasta, chips, 
fried potatoes and many foods cooked at high temperatures, 
should not be a challenge that the food industry cannot overcome 
(see chapter 4 section 7).

There is hope, for the public is now better informed and has 
access to information sources such as the Internet. Maybe even 
more important is that people are increasingly aware that our 
health system generates outrageous costs and that these costs keep 
increasing every year. Parallel to rising costs, it is also evident that 
our health system suffers an almost unmanageable congestion, 
partly due to the rising tide of chronic disease. As we have reached 
a point where consumption of harmful food products and our sed-
entary lifestyle seriously endanger the survival of our healthcare 
system, a significant part of the population seems to be aware of 
this enormous problem and is willing to admit that not only can a 
targeted diet prevent diseases, it can also treat a great number of 
chronic diseases.

Changing our nutritional habits is no longer a matter of choice 
but one of necessity. Where toxic substances in mass-produced 
foods are concerned, it is the population who must demand that 
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our governments take responsibility and require the food and 
pharmaceutical industries to stop solely targeting profits and start 
catering to the health of the people by adopting ethical and 
responsible behavior.
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Glossary

Acetaminophen (e.g., Tylenol): Analgesic and antipyretic drug; there-
fore acts against pain and fever. It has no anti-inflammatory 
activity.

Allele: One of the various forms that the same gene can take.
Alloantigens: Allo — ​Greek word meaning “other” or “different.” 

Immunologically speaking, individuals from the same species 
are different, except for true twins or homozygotes.

Angiogenesis: The physiological process involving the growth of 
new blood vessels from pre-existing vessels. Angiogenesis is a 
normal and vital process in growth and development, as well 
as in wound healing and in granulation tissue. However, it is 
also a fundamental step in the transition of tumors from dor-
mancy to malignancy.

Antibody: Immunoglobulin protein that recognizes a particular 
antigenic site called epitope. Antibodies facilitate the elimina-
tion of antigens. Membrane antibodies are expressed at the 
surface of b lymphocytes that have not encountered antigens 
specific to them (naive b lymphocytes).
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Antigens: Comes from the word anti, which means “against,” and 
from the word generate. In immunology, the term antigen desig-
nates any molecule able to trigger an immune response capable 
of neutralizing or destroying the antigenic molecule.

Apoptosis: Programmed cell death; that is, cell suicide triggered 
by a signal. This activity is particularly beneficial for abnormal 
or cancer cells.

Auto-Antibodies: Antibodies fighting against self-antigens or the 
individual’s own tissues.

Axon: Long cylindrical projection of a neuron that enables the flow 
of nervous impulses.

Calcidiol: Intermediary molecule of vitamin D.
Calcitriol: Hormone synthesized from vitamin D by the kidneys 

and liver. It increases the level of calcium in the blood and 
promotes bone formation.

Cannabinoids: Molecules present in cannabis that act on certain 
cells via the intermediary of specific receptors. May play a role 
in pain modulation and the inhibition of pro-inflammatory 
molecules.

Casein: Set of principal milk proteins. These molecules are precipi-
tated from milk at pH = 4.6, whereas proteins dubbed whey 
remain in solution at this pH.

Cell lysis: Dissolution or destruction of the structure of a cell or 
bacterium.

Collagen: Fibrous protein, main constituent of connective tissue.
C-Reactive protein: Protein present in serum during the inflamma-

tory phase. This protein can be linked to bacterial cell walls to 
favor their phagocytosis.

Commensal bacteria or flora: Microorganisms that live at the 
expense of another organism without causing it any damage. 
They could even be beneficial to the host organism.

Creatinine: Substance containing nitrogen that is eliminated by 
the kidneys. A high concentration of creatinine in the blood 
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indicates that the kidneys are not functioning properly and are 
therefore incapable of efficiently eliminating waste and drugs.

Cytokines: Small peptides mainly secreted by immune system cells 
that play a role as messengers by modulating immune reactions. 
Cytokines act on other cells through receptors specific to them 
found on the target cells they modify.

Dermatitis herpetiformis: Chronic and benign skin condition, 
characterized by itching and an intense burning sensation.

Diarthrodial joint: Movable joint with a capsule (e.g., the knee).
dna (deoxyribonucleic acid): Molecule carrying hereditary genetic 

information in the form of genes that make up chromosomes in 
the cell nucleus.

Eicosanoids: Pro-inflammatory molecules derived from fatty acids 
that are very powerful chemical mediators locally involved in 
inflammation. Prostaglandins are eicosanoids.

Ensilage: Fodder preservation process that requires airtight bacterial 
fermentation, which leads to an acidic fodder.

Enterocyte: Cylindrical cell of the intestinal epithelium with a 
flattened extremity covered with microvilli.

Enterovirus: Virus that enters the human body through the gastro-
intestinal system and that is strictly confined to it. They are 
capable of living outside the body for a long time.

Enzymes: Proteins that trigger biochemical reactions.
Essential micronutrients: Some amino acids, fatty acids, vita-

mins and some minerals that need to be obtained from the 
diet because the human body cannot produce them or pro-
duces them at quantities lower than needed by normal human 
metabolism.

Excretory organs: Organs that evacuate waste or harmful sub-
stances: the liver, the kidneys, the lungs, the skin, the mucosa 
and the intestine.

fda (Food and Drug Administration): American government agency 
in charge of drug monitoring.
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Free radicals: Unstable oxygen molecules that try to link up to an 
organism’s molecules or cells, leading to its disruption or 
destruction, just as rust does to a metal. Free radicals can come 
to us from our lifestyle: an unbalanced diet, stress, pesticides, 
pollution, etc. Free radicals can be neutralized by antioxidants 
present in food.

Germs: Generic, nonscientific word used to designate viruses, bac-
teria and all microscopic organisms.

Glycemic index: Measure of the blood sugar level after ingestion of 
carbohydrates.

Glycoprotein: Molecular compound resulting from the bonding 
of a protein to a carbohydrate (sugar).

Histocompatibility: Ability of tissues to coexist. The degree of 
histocompatibility between the major antigens of two indi-
viduals makes it possible to predict if a transplant will be 
accepted. If the degree of compatibility is low, the transplant 
will be rejected.

hla (human leukocyte antigen): Genetic term used to designate 
the human major histocompatibility complex responsible for 
the recognition of self and nonself.

igf-1: Growth factor whose molecular structure is similar to that of 
insulin.

Inflammation: Local accumulation of liquid, plasmatic protein and 
white blood cells from blood vessels.

Insulin index: Measure of the insulin level after ingestion of a food 
item.

Insulinemia: Blood insulin level.
Insulin resistance: A state of excess insulin.
iu (International unit): Measurement unit of the amount of a sub-

stance based on its biological effects.
Intestinal hyperpermeability: Leaking of the intestinal mucosa 

allowing the passage of an excess of big molecules that were 
insufficiently digested by enzymes.
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Isomers: Compounds with the same molecular formula but with 
different spatial organization, hence the possibility of different 
reactions.

Lipopolysaccharide: Molecule found in the external membrane of 
the cell wall of gram-negative bacteria and made up of a lipid 
and a polysaccharide (sugar).

Longitudinal study: Study that enables the measurement of an 
effect in a group of patients at different moments in time.

Lymph: White extracellular liquid from the blood that accumulates 
in tissues. Lymph is carried back by lymphatic vessels across 
the lymphatic system and all the way to the thoracic channel, 
where it returns into the bloodstream.

Macular degeneration: Progressive destruction of the macula, the 
most light-sensitive point of the retina, which is the point cor-
responding to the maximal visual acuity.

Meta-analysis: Statistical analysis procedure whereby results from 
a series of independent studies on the same subject are com-
bined to reach a general conclusion that each of these studies 
could not reach independently.

Metabolic acidosis: Excess production of acidity or the kidneys’ 
failure to eliminate this acidity.

Molecular mimicry: Phenomenon in which a microorganism has 
an antigen that strongly resembles the antigen of the host. 
Molecular mimicry can provoke an autoimmune disease.

Monozygotic twins: Genetically identical twins coming from the 
same egg fertilized by one sperm. The egg was divided into two 
during the initial developmental phases, giving two distinct but 
genetically identical individuals.

Mucins: Various strongly glycosylated surface proteins. They play a 
role as ligands; that is, they are able to link with specific recep-
tors. These proteins are part of the viscous solutions that act as 
protective lubricants of internal and external body surfaces.

Myelin: Protective lipid sheath in nervous tissues.
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Narcolepsy: Neurologic disease with daily episodes of irresistible 
sleep attacks.

Neoplasia: Pathological proliferation of cells or tissues leading to 
the formation of a tumor.

Neurotoxicity: Impact of a poison or a harmful substance on the 
nervous system.

Oligo elements: Elements needed in very small quantities, such as 
some dietary minerals like selenium, for which the required 
quantity is 200 micrograms per day (0.002 g/day), compared 
to calcium, for which the daily consumption should be 1 gram. 
Large quantities of selenium are toxic. About ninety of the 
minerals derived from soil are essential.

Opioids: Drugs derived from opium for pain reduction.
Oxidative stress: Attacks on cellular constituents through oxida-

tion reactions, just as oxygen in the air can oxidize iron.
Parathormone: Hormone secreted by the parathyroid glands 

found above the adrenal glands. This hormone works in concert 
with vitamin D to increase intestinal absorption of calcium 
when there is an acid-base equilibrium in the body. However, 
when the level of acidity in body fluids is too high, this leads 
to an excess secretion of parathyroid hormone, which has an 
opposite effect, inducing demineralization and resorption of 
bone, hence promoting osteoporosis in the elderly.

Pathogenesis: Mechanism by which a disease is caused.
Peristalsis: Wavelike intestinal movement that reduces the diam-

eter of the digestive tube in a sequential manner to slowly 
move food from one end to the other in the same direction.

pH: 	Hydrogen potential or pH is a measure of the concentration of 
hydrogen ions (h+) in a solution. The pH of body fluids is 
particularly important and it is indispensable for life that 
blood pH be maintained at a slightly alkaline level between 
7.3 and 7.4.
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Phagocytosis: Ingestion of particles or microorganisms by cells 
such as macrophages and neutrophilic leukocytes. There are 
vesicles in macrophages that contain enzymes able to digest 
pathogens into small molecules.

Pharmacodynamics: The study of the action of drugs on healthy 
organisms.

Pharmacovigilance (drug safety monitoring): The study of the 
unexpected side effects of new drugs.

Placebo: Pharmacologically inert substance used as a control to 
evaluate the real effects of a drug.

Probiotics: Living microorganisms that improve the health of a 
host when administered in adequate amounts.

Random factors: Unpredictable factors related to chance (e.g., 
stress that can have an influence on the development of a 
disease).

Saprophytic bacteria: Bacteria that feed on decaying organic 
material while living in symbiosis with humans; that is, they 
provide a service to humans without being harmful.

Sedimentation rate: Nonspecific evaluation of inflammation as a 
function of the speed and time needed for red blood cells to 
settle in a tube during centrifugation.

Self: Comprises all the antigenic molecules that determine an 
individual x. These antigenic molecules come from one’s own 
genes, whereas “nonself” involves all antigenic molecules 
foreign to the said individual x, such as food antigens, anti-
gens of microbial origin or antigens from all other living 
organisms.

Sporadic ataxia: Term designating various coordination and bal-
ance issues associated with problems with the cerebellum.

Superantigens: Very reactive antigens that do not respect the usual 
specificity rules in immunology. One superantigen can acti-
vate an inordinate number of cells.
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Synovial fluid: Transparent lubricating liquid secreted by the 
synovial membrane that carpets the internal face of mobile 
joint capsules.

Teratogenic effect: Effect leading to abnormalities in a develop-
ing embryo.

Trans-fatty acids: All unsaturated fatty acids that contain one or 
more isolated double bonds in the trans position.
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Appendix 1
Characteristics of the small intestine

a. Transversal cross section 
of the small intestine

c. Intestinal villus d. Enterocytes

b. Circular folds with villi

Intestinal 
cavity

enterocyte
nucleus

nucleus

tight 
junction

insufficiently 
digested 
molecules

broken tight 
junctions

microvilli
microvilli

membrane

capillary

mucus

artery
lymph duct

vein

Circular folds 
with villi

Intestinal 
villus
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Appendix 2
b lymphocytes are involved in the specific immune 
response through the production of antibodies

Naive b lymphocyte that has not yet 
encountered its specific antigen

b lymphocyte activated by a link 
with its specific antigen

Migration towards peripheral 
lymphoid organs where b lymphocytes 
can multiply and differentiate

Antibody secreting plasmocytes Memory b cell 
(with a long 

lifespan)

Lymph node

Antibodies

Schematic 
representation

Electronic 
microscope 

view
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Appendix 3
t lymphocytes are involved in the 
cell-specific immune response

Microbes (and /or 
antigens) in tissues

Node where the 
dendritic cell 

migrates

Auxiliary t cells

Secretion of cytokines

Activation of other 
immune cells

Destruction of the abnormal 
and /or infected cell

Cytotoxic t 
cells (killers)

Memory t cells
(long lifespan)

The mature apc presents 
the hla-ii-peptide complex 

to naive t cells. The 
activated t cells multiply 

and differentiate.

Immature dendritic 
cell (apc) that has 
captured and 
digested molecules 
from microbes and 
that has transformed 
itself into a mature 
cell that over-
expresses 
hla-ii-peptide 
molecules and 
secretes cytokines

Molecules are expressed 
on its surface as 
“hla-ii-peptide”

Cytokines

t receptor that links 
up with the 

hla-ii-peptide
 

Peptide
hla-ii-molecule

T c

T c

T a T m

T



2 7 0   >   t h e  e n d  o f  pa i n

Appendix 4
Various white blood cells or leukocytes involved in the innate 
(nonspecific) immune response: Part A

Polymorphonuclear:
Neutrophil: Phagocytic activity — ​they capture, 
ingest and digest inert and live particles. 
Bactericide activator.

Eosinophil: They eliminate antibody-coated 
parasites.

Basophile: Have immunomodulatory action, 
and play an essential role in inflammation. 
Could be present in mucus.

Monocyte: Precursor cell that transforms into 
macrophage when it moves from the 
bloodstream to the tissues.

Immature dendritic cell: All dendritic cells 
express hla-ii molecules. They maintain their 
immature shape as long as their hla-ii 
molecules are not linked to their 
complementary antigen.
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Appendix 5
The various white blood cells or leukocytes involved in the 
innate (nonspecific) immune response: Part B

These leukocytes are only present in tissues.

Macrophage: A phagocytic cell with an 
additional role of antigen presenting cell.

Mast cell: Releases granules containing 
histamine and serotonin. They are involved in 
inflammation and hypersensitive reactions.

Dendritic cell: Becomes mature and active in 
lymph nodes. Captures antigens and presents 
them to T lymphocytes.

* Diapedesis: Enables leukocytes to cross 
blood capillaries to move into surrounding 
tissue

Red blood 
cell

Vessel 
wall

Blood 
capillary

Leukocyte

Diapedesis

* Leukocytes normally present in the bloodstream can pass out of the capillaries 
by diapedesis to reach infected and/or inflamed tissues.
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Appendix 6
The role of hla-i molecules (specific immune response)

hla-i links up with peptides manufactured in our cells, 
implying an endogenous origin.

If hla-i is linked to 
self-endogenous 

peptides:
No reaction.

If hla-i is linked to 
endogenous peptides from 
viruses, cancer cells, etc.: 

Alarm molecules are emitted 
(cytokines).

Cytokines activate various cells of the 
immune system.

b lymphocyte 
activation

Plasmocytes 
secrete antibodies 

that neutralize 
pathogens found in 
the infected tissues 

and/or in body 
fluids.

t cytotoxic 
lymphocytes 

destroy infected 
and/or transformed 

cells.

Activation of 
macrophages for 
the destruction of 

pathogens.

hla-i molecules = self signature molecules that are present in 
every cell of the body except red blood cells. Variability of 

hla-i depends on heredity.

t lymphocyte 
activation
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Appendix 7
The role of hla-ii molecules (specific immune response)

The presence of foreign molecules in tissue triggers an alarm.

An immature dendritic cell (apc) captures, digests and 
expresses an antigen on its surface as hla-ii-peptide.

The apc then goes into the lymphoid organs where it 
matures, over-expresses hla-ii-peptides and secretes 

cytokines (activating signals).

Mature dendritic cell presents the hla-ii-peptide to naive 
specific t cells.

The t cell is activated and then proliferates and differentiates.

t lymphocytes continually travel between the bloodstream 
and peripheral lymphoid tissues.

Activated b 
lymphocytes.

Plasmocytes secrete 
antibodies to neutralize 

pathogens.

Macrophages are 
activated against 

pathogens.

Cytotoxic 
t cells kill 

infected cells.

Auxiliary t cells activate 
various cells by means 
of various cytokines.
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Appendix 8
Hypothesis on the cause of celiac disease:
An autoimmune disease associated with hla-ii molecules, either 
hla-dq2 or -dq8*

*Note: dq2 could be replaced by dq8 anywhere below

... the inflammation disappears, and the small intestine 
progressively recovers its normal physiology and functionality.

Review the stages of the cause of small-intestinal 
hyper-permeability. (See appendix 9.)

Hyper-permeability of the small intestine leads to the passage 
of gluten molecules through the intestinal mucosa

Individual carrier with hla-dq2.

Gluten phagocytosis is followed by gliadin peptide 
presentation to t cells by apcs (most often dendritic cells) in 

the form of “hla-dq2-gliadin” complex.

The “hla-dq2-gliadin” complex will activate 
t lymphocytes in an abnormal way.

Consequently, t cells secrete an excess of various 
cytokines that trigger acute inflammation.

With the continual arrival of gluten from food, acute 
inflammation becomes chronic, with a deterioration of the 

small intestine. Health problems follow.

If there is a halt in gluten 
intake . . . ​
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Appendix 9
Causes of hyper-permeability of the small intestine

Development of specific diseases depending on genetic 
predisposition of individuals

Digestive enzymes unsuited to modern diet

Modification of the intestinal flora

Pathogenic bacteria proliferate in the small intestine

Disruption of tight joints found between endothelial 
cells of the small intestine

Excessive permeability of the intestinal mucosa, and the 
passing through/crossing of badly digested big molecules

Accumulation of these molecules in different tissues of the body

Accumulation in the small 
intestine of food and 
undigested bacterial 
molecules leading to 

putrefaction

Blood flow

Attack on 
the 

intestinal 
mucosa

Lymphatic 
circulation

Cytokines

Immune cells 
activate

Fluid surrounding 
the cells
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