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Foreword by Dr Abram Hoffer 

I became interested in the pyridine nucleotide cycle, NADNADH in the early 1950's after 
we had demonstrated that vitamin B3, one of the main precursors of this system tripled 
the recovery rates of acute schizophrenic patients compared to a placebo. The pure 
vitamins are the natural precursors in the body of the pyridine nucleotide cycle. Either 
niacinamide or niacin yielded the same beneficial results. This conclusion was based 
upon the first prospective double blind randomized controlled therapeutic trials in 
psychiatry in world psychiatry, we completed between 1952 and 1960. But it was not 
possible to obtain any NAD to be used in therapeutic trials until around 1960 when I was 
given an NAD prepared in a medium designed to bypass the destructive processes in 
the stomach. In order to become familiar with its potential therapeutic effect I began to 
treat a small number of my patients at Royal University Hospital in Saskatoon. Some of 
these were already responding to larger doses of vitamin B3 and some had not yet been 
started on treatment. I gave them 1 gram capsules once daily. To my astonishment 
and delight there were almost an immediate response and patients who would 
ordinarily take 3 to 6 months to shows an adequate response to vitamin B3 were 
responding on NAD in days and weeks. 

One of the more chronic patients was a patient I had transferred to my ward from a 
mental hospital where she had been treated for many years with no success. I did not 
think she would respond but after 7 days or so she was very much better and after a few 
weeks she was well enough to be discharged. The psychiatrist who had been treating 
her in the mental hospital saw her under my care and he was also very surprised. It 
appeared clear that NAD was doing something when properly prepared. But I could not 
continue the studies because the company that was providing it discontinued their 
studies. I then went through a most terrible period because my supplies of NAD 
ran out and I had to deal with my patients who had done so well relapse back into 
their original disease. My patient we had discharged into the community had to be 
re-admitted, had to be returned to the mental hospital where she died several 
years later. She had not responded to vitamin B3 but had to NAD. 

A couple of half-hearted short term therapeutic trials were conducted in the United 
States using a different preparation which could not bypass the stomach and using 
chronic deteriorated patients of the type resident in mental hospitals in those days up to 
30 years and more and these investigators saw no response. When I tried to use pure 
NAD given as a powder, I saw no response. Dr. N Kline at Rockland State Hospital in 
New York used our test, the HOD test for before and after evaluation I saw the scores 
before and after and there was a response but he ignored the results of that test. After 
that I was no longer able to obtain any NAD and continued with our vitamin B3 studies 
which eventually became known as orthomolecular psychiatry and medicine. 

This new work with NAD Therapy is very exciting and I think is right on target. It is 
indeed an NAD Energy Deficiency (NED) because in the absence of this coenzyme 
cycle almost all the reactions in the body run down. Energy is indeed essential not 
only to drive our muscles but to digest our food, even to think and to feel. But we will 
have to rid ourselves of the old vitamin-as-prevention concept which was so useful in 
helping us isolate the synthesis of the vitamins. The old idea that each deficient vitamin 
causes one deficiency disease is rapidly being buried in the dust bin of medical history.  
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If one looks at pellagra, for example, the symptoms are so wide ranging and pervasive 
that it was a very difficult diagnosis to make until pure niacin became available. In the 
Southern United States of America where pellagra was endemic the test was to give 
their patients in their mental hospitals this new vitamin. If they recovered in a matter of 
weeks, they were diagnosed as pellagra. If they did not, they remained schizophrenic. A 
single metabolic error or deficiency can cause an amazing variety of conditions 
depending on many factors for which we have no explanation.  

Multiplicity of symptoms and large differential diagnosis does not mean that the condition 
is not caused by a single deficiency and this has to be identified. The old paradigm is 
being replaced by the new one the vitamin-as-treatment paradigm. NED is pervasive 
around the world and will become much more prevalent.  

I congratulate Theo Verwey and his colleagues for this remarkable advance in 
using this concept and in using a simple test, the ratio of pyruvate to lactate as a 
diagnostic measure, to indicate the dose, duration of treatment etc. I realize that he 
has made a very complete review of the literature. For instance, not many know about 
our 1960 studies with oral NAD. 

When the clinical founded Energy Values based on the lactate and pyruvate blood tests 
and the NAD Therapy protocols outlined in the E-book NAD Therapy! Too Good to be 
True? are empirically confirmed there will be an enormous change in modern psychiatry. 
It will mark the retirement of the present psychiatric paradigm which can be best 
described as a system which uses' descriptive diagnostic terms which have no causal or 
treatment relevance.  

The new system will depend upon laboratory tests to determine where the error in the 
metabolism of the body lies and will indicate which nutrients should be used to correct 
that error. Psychiatry has always been forced to deal with and to treat diseases for which 
there has been no known cause and for whom there has been no adequate treatment. 
Thus, in 1900 the differential diagnoses of the major psychoses included dementia 
praecox, scurvy, pellagra and tertiary syphilis of the brain. But as soon as the cause and 
the correct treatment were discovered, these diseases were removed from the field of 
psychiatry and taken over by general medicine. The finding that vitamin B3 cured 
pellagra eradicated this disease in most high technical societies. The same for scurvy. 
Penicillin removed the syphilis patients from psychiatric care. Dementia praecox 
remained and was renamed schizophrenia. This has still remained the province of the 
psychiatrists but with the work described in this book and so much other work shows that 
schizophrenia will also be taken over by the rest of medicine. The newer work on the 
important role on the essential fatty acids, omega three especially lead by Dr. David 
Horrobin, the work we did over so many years with the megavitamin approach make this 
prophecy a certainty.  

Megavitamins are coming into their own. A recent report by DB Ames shows that the 50 
genetic diseases that require megavitamin therapy comprise only a small proportion of 
the total that will eventually be recognized and properly treated. Diagnosis will become 
more secure not only to indicate the presence of absence of schizophrenia but to 
indicate what the treatment ought to be.  
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The recent topical niacin test for schizophrenia developed by Dr. David Horrobin will 
clear up the confusion between the psychoses and the other psychoses but in the end 
the use of laboratory markers may remove the need for the clinical diagnosis. Thus we 
found that the urine test for krytopyrole, further developed by Dr. CC Pfeiffer, selected 
those patients with uniform biochemistry and improved response to treatment no matter 
what they were called clinically.  

Psychological diagnosis may become a pleasant diversion but will eventually be of little 
interest in the same way that serologic test for syphilis is much more important than the 
extensive clinical descriptions of this disease in vogue before these tests were 
developed. I have given a lot of attention to the schizophrenias because I think this 
condition presents us with a very good example of what will happen with all of the NED 
conditions. And the NADNADH system, plays a major role in the genesis and in the 
treatment of schizophrenia. 

For these reasons I consider the information in the E-book: NAD Therapy! Too Good to 
be True? so valuable and important and I fully expect to see the corroboration of this 
work world wide once it becomes known to the medical profession and even more when 
the general public of sick people and their families hear about it. 

Dr Abram Hoffer 

MD PhD FRCP©) 
Victoria, British Columbia 
April 2002 
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Introduction 

In 1994, approximately 3000 prescriptions for fluoxetine hydrochloride (Prozac) were 
written for infants aged younger than one year, this alarming statistic was cited in an 
article in the Journal of the American Medical Association, (Vol. 283 No. 8, February 23, 
2000). Approximately 10 per cent of all babies are born with a maternally inherited NAD 
Energy Deficiency (NED) which they themselves can not yet verbalized in 
understandable terms to their caregivers. Some of these energy deficient babies will be 
diagnosed as depressed and end up using antidepressants before their first birthday. 
Fortunately for these babies there are two simple and non invasive blood tests that will 
show us their metabolic energy levels. The costs of these two blood tests are only 
R192.00, but it will save thousands of rands in treatment and unmeasurable pain, 
despair and premature death. "Depressed newborns had higher umbilical lactate levels 
than vigorous newborns irrespective of the method of delivery. Umbilical cord blood 
levels of lactate, base deficit, and pH were measured in 452 liveborn infants. In vigorous 
newborns, the mean umbilical arterial and venous concentrations of lactate were lowest 
with elective cesarean section, higher with cesarean section performed during labor, and 
highest with vaginal delivery."723  

Some of these NAD energy deficient babies will grow up and run in to inexplicable 
problems as adults, others will never reach the age of three years. "At that stage I... I felt 
I was working under immense pressure. I was so tired and I had no energy. I had been 
married for a few months, my second marriage, and I wasn't feeling too well at that 
stage. I did have a few patients who had problems, or whom I noticed were always 
coming back for their Pethidine injections. They were allegedly suffering from migraine, 
but they clearly only came for the Pethidine. One day I just injected myself with one of 
these vials"32. (Dr Jaques Botha, medical doctor in treatment as a Nutrimalaika patient 
for his prescription drug abuse).  

In Alkogen's therapy rooms, patients, of all walks of life and age groups, reveal that they 
are even too exhausted to pray and feel that nothing will help. Some are even too tired 
to express this or to accept the redeeming love of God. Others attempt in vain to make it 
through another day by using self-medication in the form of prohibited or undesirable 
chemical substances or unhealthy eating habits. Some indulge in socially inexplicable 
behaviour in order to feel human for a brief while. The entire process is complicated 
further because their beloved and significant others often do not understand their 
weariness of life, or can no longer put up with it. We have often labelled many of them 
with professional stereotypes, like depressive, alcoholic, eating disordered, hyperactive, 
drug-dependent, delinquent, co-dependent, chronic fatigued and many others. Few of 
those who provide support understand that these persons might simply lack the 
metabolic energy to continue. Because there is no existing concept, we can refer to 
them as the unfortunate persons who suffer from NED. As will become evident in the 
later chapters, NED can be defined as the physical state that develops when the body 
does not have enough coenzyme 1 (NAD) molecules and accompanying energy 
metabolic cofactors to generate enough metabolic energy on cellular level to maintain 
the body in a constant state of health. 

• "Nicotinamide adenine dinucleotide (NAD), is an energy "currency" of the cell, all 
cellular life requires it and there is a concomitant pantheon of proteins that 
interact with it".762 
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NED exerts a negative effect on man as a whole and therefore ought to be dealt within a 
multiprofessional manner. This ebook therefore specifically aims to provide deeper 
insight into the latest information on the body's biochemical functioning in respect of 
metabolic energy. We often care for the body passively, by depending on medical 
science to maintain it, by reframing our diseases on a psychological level or by praying 
and hoping for miracle cures on a spiritual level. Scientific knowledge in the biochemical 
field has also not yet been recorded in SELF-HELP diaries and reading material that are 
easily accessible, as is the case with spiritual and psychological issues. This statement 
merely points out that relevant and therapeutical information on the subject of 
biochemistry is not readily available to the public. This ebook is an attempt to, in 
particular, discuss the importance of NAD Therapy as a safe and natural generator of 
cellular energy in the treatment of NED. 

The goal in writing this ebook is to provide a clear and simple account of the key ideas of 
NAD Therapy and its therapeutic application in NAD Energy Deficiency related 
syndromes (NEDRS). Although we wanted NAD Therapy to be accessible to readers in 
all of the related disciplines, we could not cover all of these perspectives in detail. NAD 
Therapy simply starts with the normalising of the cellular energy metabolic production on 
mitochondrial level, resulting in an energenetic person ready for appropriate medical or 
psychiatric interventions, psychotherapy, pastoral counselling or any other applicable 
form of therapy. We also chose not to produce a rigorous formal treatment approach. 
We did not reach for the highest possible level of scientific integration of the various 
seemingly unrelated concepts. We tried to choose a level of detail that points the 
therapeutic inclined in the right directions without distracting from the simplicity and 
potential generality of the underlying ideas. 

We first came to focus on what can be referred to as NAD Therapy in late 1988. As you 
may be aware, many of the chronic ailments that human beings suffer from, tend to take 
root in an energy metabolic deficient cellular environment. For instance: "As the 
biological techniques for measuring mitochondrial function have become increasingly 
refined since the 70s, more than a hundred diseases have been identified as having a 
mitochondrial basis. Although these overt mitochondrial diseases affect only a small 
percentage of our population, we wonder to what degree subtle "subclinical" 
mitochondrial impairment may be involved in more common complaints. Are overt 
mitochondrial diseases just the "tip of the iceberg" of a much larger and as-yet-
unidentified metabolic deficiency? The vast majority (90%) of the energy needs of the 
human body are met by mitochondrial oxidative phosphorylation. Oxidative 
phosphorylation is a highly refined and efficient system for producing the prodigious 
amounts of energy that are required to maintain the structure and function of the body, 
and regulate body temperature in warm blooded animals. Oxidative phosphorylation 
takes place entirely in mitochondria (tiny cellular organelles that closely resemble 
bacteria in both size and structure)."82  

When cells are exposed to a NAD deficient environment, their structure change or they 
simply die and are disposed of by the body. "It is postulated that a decrease in 
nicotinamide adenine dinucleotide (NAD) concentration has a primary association with 
carcinogenesis. The following observations are presented as evidence: 

1. NAD and adenosine triphosphate (ATP) concentrations are lower in cancer cells;   
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2. chemical carcinogens and radiation can cause a lowering of NAD concentration 
in precancerous cells:   

3. biosynthesis of NAD in Ehrlich ascites tumor cells is altered; and   
4. NAD is involved in regulating deoxyribonucleic acid (DNA) synthesis.  

The lowering of NAD concentration would lead to the expression of oncogene and/or 
virogene according to the protovirus hypothesis, and the cellular characteristics of 
cancer cells can also be explained through the lowering of cellular NAD."48 

One of the most important aspects to note about NAD Therapy is the sheer breadth of its 
application. It is useful and valuable for so many different symptoms and health issues. 
A good way to understand NAD Therapy is to consider two of the examples and possible 
applications that have guided its development. These two examples share features that 
are so basic that they are easy to overlook. 

"Because insulin was discovered in l922 and niacin in l937, no one realized the 
importance of NAD deficiency in diabetes, even though a small group headed by Tom 
Spies in l939 published their study of low NAD levels in diabetics. But a lapse of niacin 
research during and after World War II gave the pharmaceutical companies a voice of 
unquestioned authority over the new practicing clinicians who had no real experience 
with niacin deficiency cases and had not lived through events of the Pellagra years in the 
South, indeed did not recognize the symptoms of pellagra. I discuss this disease in my 
recent publication on the NAD Deficiency Diseases, wherein I describe the subclinical 
pellagras (Cleary 1986), and their response to the administration of niacin. The reason 
antidiabetic agents work is that they mimic the action of NAD which is very low in 
diabetes, causing a release of insulin from the beta cells, but they do not restore function 
of the mitochondrial Krebs cycle as NAD does, they do not cure this problem.639"  

"Vit B3 treatment took time - often months - before it produced benefits. It was most 
effective with early schizophrenics - those treated within a year after onset. In cases of 
longer duration, it sometimes helped when combined with other treatment (sic), including 
electroshock. Then, late in 1965, Dr. Hoffer began to work with a new chemical, NAD, a 
derivative of nicotinic acid. Produced as an experimental drug, it seemed to do 
everything the vitamin did - but in days. Early in 1966, at a New York medical meeting, 
after three months of trials with NAD, Dr. Hoffer made a preliminary report. Of 17 
patients treated, 13 had shown dramatic improvement. A woman hospitalized for eight 
years seemed almost completely recovered three days after NAD treatment began. It 
seemed to Dr. Hoffer that NAD was the active form of nicotinic acid; that in normal 
circumstances, the body converted nicotinic acid from food into NAD but that in the 
schizophrenic the conversion couldn't take place, with the result that large amounts of 
adrenaline were turned into adrenochrome. There will be further studies to clarify the 
NAD question.640"  

It is important to note the latest research findings regarding niacin and nicotinamide. It 
appears that most of the therapeutical benefits ascribe to these compounds are actually 
only possible by means of its conversion to NAD in the cells. For example:  

• "The beneficial effects of nicotinamide for the treatment of HIV infection appear to 
be linked to cellular utilization of NAD. Nicotinamide appears to be void of any 
cell-free reverse-transcriptase inhibition or virucidal activities. However, several 
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cell-associated observations link HIV, nicotinamide, and NAD. HIV-infected cells 
demonstrate an increase in the ADP ribosylation of proteins, a phenomenon in 
which NAD is used as the ADP-ribose donator to covalently modify proteins. As a 
general feature, nicotinamide inhibits ADP ribosylation reactions. Protein ADP 
ribosylation can occur in the nucleus, in the cytoplasm, and on the cell surface of 
lymphocytes. PARP is a nuclear enzyme that catalyzes the formation of ADP-
ribosepolymers that attach to multiple different proteins. The activity of PARP is 
critical to the integration of foreign DNA, including proviral DNA; inhibition or 
absence of this enzyme interrupts the HIV life cycle. Along with poly-ADP 
ribosylation, monoribosylation steps also involve proteins in cells, including the 
ADP ribosylation of both HIV Tat protein and cellular defence. The antimicrobial 
action of nicotinamide might also work through the modulation of certain histone 
deactylase reactions (i.e.,Sir2 proteins) that use NAD in the silencing of 
chromosomal DNA".767  

The role of NAD in the therapeutic functions of other medications also becomes 
available with latest research: "We recently developed a class of novel antitumor agents 
that elicit a potent growth-inhibitory response in many tumor cells cultured in vitro. 
WK175, a member of this class, was chosen as a model compound that showed strong 
in vitro efficacy. WK175 interferes with the intracellular steady-state level of NAD(+), 
resulting in a decreased cellular NAD(+) concentration. We found that WK175 induces 
apoptotic cell death without any DNA-damaging effect... These results imply that 
decreased NAD(+) concentration initiates the apoptotic cascade, resulting in the 
antitumor effect of WK175."772 

The pioneering work of the world renowned Dr. Hoffer with NAD and its precursors, as 
recorded in various books and articles, was the main cornerstone in the development of 
NED and NAD Therapy. He is deservedly recognized as one of the five individuals who 
pioneered the new medicine for the 21st century. "Once again, the synthesis of a new 
idea that incorporated biochemical genetic individuality, nutritional modulation of gene 
expression, and functional physiology resulted in a leap forward into the field of 
biologically based psychiatry. These five individuals pioneered the new medicine for the 
21st century. The recognition that our genes do not determine our disease, but instruct 
us regarding the optimal environment for health represents a major shift in medical 
thinking. The acceptance of this model within the medical paradigm is no longer in 
question. It is just a question of how long it will take for this model to be fully integrated 
within the standard practice of medicine. The contributions of Archibald Garrod, Linus 
Pauling, Roger Williams, Hans Selye, and Abram Hoffer have created a force of change 
that cannot be held back, because truth is its own vector".651 

Many concepts, dealt with briefly in this ebook, are relatively new and those who require 
more information should refer to this ebook's bibliography. For instance: "Fifty years ago, 
in the early days of biology, so little was known about the cell that all of the proteins 
outside of its nucleus were grouped into one big "cytoplasmic soup." Now, as the list of 
known cellular ingredients continues to expand beyond the capacity of any recipe card, 
two Rockefeller University scientists are taking a step back to ask whether there might 
be a better way to organize the current thinking about a particularly important class of 
proteins inherent to all living cells".793 The aim of this ebook is not to provide a 
comprehensive review of each theme addressed, but only brief and introductory notes 
and guidelines are provided to stimulate the reader's own research. This is unavoidable, 
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since the literature on NAD and other energy metabolic related concepts consist of 
thousands of scientific articles, which one person cannot assimilate meaningfully, during 
the course of a lifetime. Therefore only a selection is presented, to stimulate further 
research. 
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Energy Requirements for The Journey of Life from the Womb to the Tomb 
 

All of the billions of people, except a few who ever walked this earth, started life as a 
single set of DNA in an egg fertilized by a sperm. The DNA in each cell does not weigh 
more than one six-millionth of one-millionth of a gram. It is difficult to comprehend that 
this little speck of DNA (kept intact by sufficient cellular NAD, also known as coenzyme 
1) was capable of starting a process, which led to our fingernails and toenails, our 
eyebrows and eyelashes and our range of functioning organs, including the hundred 
billion cells in the brain.729 "Nicotinamide adenine dinucleotide (NAD), an energy 
"currency" of the cell, all cellular life requires it and there is a concomitant pantheon of 
proteins that interact with it".762 

2.1 OUR BODY: THE HOST OF LIFE 

Irrespective of whether one is old or young, male or female, black or white, holy or sinful, 
prostitute or nun, pope or punk, all of us share this one common denominator of a 
physical body, which is the host of human life. During our life, our bodies constitute us. 
We need a body to be able to complete this earthly part of our life. None of our 
achievements, ideas, failures and emotions would be possible without our bodies. We 
travel through life, while we actually remain completely ignorant about how our bodies 
function, thereby missing out on an entire dimension of our existence.  

One of the most horrible evidence of this ignorance of the body and its functions is the 
high incidence of many unwanted and teenage pregnancies. During 1999 in the USA 
alone, 8 720 legal abortions were carried out on 14 year old girls; 88 420 in the age 
group 15 to 17; 152 520 in the age group 18 to 19 and 422 550 in women aged 20 to 24 
years old.724 A total of 672 210 lives were legally ended in the USA during 1999 by no 
choice of their own. The abortion figure for the world during 1999 is 26 million legal 
abortions and 20 million illegal abortions. This means that 126 027 new lives were 
aborted every day during 1999.728 

Every healthy baby that is fortunate enough to see the light of day represents three 
kilograms of potential. Its little body is a collection of various chemicals, namely 
approximately 10 per cent protein, 10 per cent fat, 1 per cent sugar and 75 per cent 
water. Their composition is orchestrated by the 100 000 genes, which the baby inherited 
by means of the 23 pairs of chromosomes from its parents.729 In order to build our 
bodies, approximately 74 of the 114 chemical elements are grouped into certain 
genetically-related chemical compounds. Chemical elements are the basic building 
blocks, like oxygen, hydrogen, phosphate, carbon, nitrogen, gold, iron, zinc and iodine, 
amongst others. We obtain these chemical elements from the food, air and water that we 
take in. Experts estimate that an adult's body is composed of approximately R 23.00's 
worth of chemical elements, mostly a few buckets of water. The final product, the living 
body, is however priceless. These genetic instructions determined and organize our 
entire physical life. And what a life it will be! For the 10% of babies who are born NAD 
deficient, the major cause of NAD Energy Deficiency (NED), this life can be one long 
nightmare. Some NED babies will not even make it to the age of two years. 

Each healthy young one, who shows up in the developing world, can expect to live for 
approximately 72 years if it is a boy and 78 years if it is a girl. This little bundle, which is 
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helpless and dependant at this stage and if we assume it is a girl, her body will transform 
and convert itself many times during these three-quarters of a century and the resultant 
will be dependent on the metabolic energy available. From when she is a baby and 
changes into a young child, an adult and ultimately into the grey years and death, she 
will needs lots of NAD energy to beat a continuous series of challenges and have to 
adapt to them. Her body will need NAD energy and nutrients to grow, until it contains 
ten-thousand billion cells, which will almost all undergo a constant cycle of death and 
renewal.729 For each of these growing and renewal processes, from each individual cell 
to the whole body, constantly needs sufficient ATP generated by NAD from food to 
maintain quality of life. Babies with NED will have problems with NAD energy production 
due to their genetic predisposition and will not live a healthy life. During her life she will: 

• Talk for up to ten years.  
• Breathed 41 million times and inhaled about 173 million litres of air.  
• Walk 22 000 kilometres.  
• Drive for one year in a car.  
• Sleep for 22 years.  
• Be paid for nine years of work after at least changing her career three times.  
• Talk for two-and-a-half years on the telephone.  
• Fall in love twice, have sex more than 3 000 times and kiss for two weeks.  
• Grow 28m fingernails, 950km of hair and 2m of hair in her nose.  
• Discard 19 kg of dead skin.  
• Spend five years eating and drinking.  
• Renew her skeleton 11 times.  
• Renew the inner lining of her stomach 32 448 times.  
• To successfully complete and enjoy all of the above, her body will have to 

manufacture about 1140 tons of ATP using 950 tons of NAD to reach the 
average age of 78 years. 

Thanks to modern science, we are today able to look inside ourselves on cellular level, 
in a way in which no previous generation could do it. For instance, the importance of the 
mitochondria and its role in NED in families are more highlighted in research since the 
70's. Genetic and chronic NED is transferred from the mother to her children and are 
already present at the time of conception. The manifestation of NED will vary from each 
of her children, for example the eldest can suffer from asthma (energy block = 47) since 
age two; the second child, a brilliant doctor only developed Alzheimer’s disease (energy 
block = 71) in his sixties and the third and last daughter’s NED showed up at age 30 
because she could not have children of her own due to fertility problems (energy block = 
62). All of this could be assessed just after birth by two simple blood tests (the 
biochemical indicators of NED): the lactate and pyruvate tests and the lactate/pyruvate 
ratio. NED can be successfully addressed by NAD therapy and the nutriceutical 
supplements involved. NED can also be ignored, but this does not change anything to 
the destruction, to which it leads. Genuine caring couples planning their new families will 
already attend to their planned child’s NAD energy needs even from before conception. 
Even before they plan the kid’s room they will ensure a proper sperm, ovum and womb 
for this precious new life. 

The story of the human body is spelled out over millions of years and this story is also 
retold and improved on by each of us during our life. We live our bodies, but 
nevertheless we are not as intimately acquainted with it as we could be. This is, for all 
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living creatures, in a way the greatest story, which has ever been told. It starts with those 
two cells - the largest one in the human body and one of the smallest, namely an ovum 
and a spermatozoon, an egg and a sperm cell. The unborn child is a human being, just 
as you and I are, from the moment of, or just following the moment of, conception when 
the two cells unite. Regarding the constituting ovum and the sperm the resultant baby 
will has no choice, but to accept its genetic code as the blueprint for his life.729 So much 
then for choosing again. 

2.2 CONCEPTION: THE START OF THE JOURNEY 

For 38 weeks two individuals are linked to each other, while the one is developing inside 
the other one. The amount of NAD energy (ATP, mainly generated from food particles 
and NAD in the mitochondria of each cell) available to both the developing child and 
mother will too a great extent determine the quality of life for each. The mother is 
nevertheless, almost like the father, actually merely a bystander, irrespective of how 
close the physical linkage between her and her unborn baby is. The child, to whom she 
gives life, is not part of her, the way that a blossom is part of a plant's bole. It is a 
separate human being, a stranger irrespective of how close the physical link is between 
her and her unborn baby. The developing child is genetically as different from her as any 
of his brothers and sisters are different from each other.729 

THE OVUM: The ovum, the egg, stores all the necessary material to initiate the growth 
of the embryo. It contains ribosomes, about 50,000 species of mRNA, tRNA, and 
morphogenetic factors, yolk proteins and the cell nucleus. The ovum (oocyte) is viable 
for only 48 hrs following ovulation, during which it moves along the ovarian tube where it 
may be fertilized. During oocyte maturation, lactate and pyruvate are the sources of 
energy.721 The egg had been formed before the woman's birth and waits twenty, thirty, 
forty or more years before it is prepared and released for fertilization. The ovum contains 
mitochondria each with its own set of DNA. This number of mitochondria is fixed per 
ovum and is transferred to the embryo. "Levels of lactate, pyruvate, oxy- and 
carbohaemoglobin were shown to change regularly during women's menstrual cycle 
reflecting changes in metabolism in respect to forming and destroying of the ovum".690 

THE SPERM: "Capacitation is a complex series of molecular events that occurs in 
sperm after epididymal maturation and confers on sperm the ability to fertilize an egg. In 
most cases, capacitation media contain energy substrates, such as pyruvate, lactate and 
glucose, a cholesterol acceptor (usually serum albumin), NaHCO(3), Ca(2+), low K(+), 
and physiological Na(+) concentrations".689 Out of perhaps 200-400 million sperm cells 
which are poured out, there are only one-hundred survivors left in the race by the time 
when they will have reached the egg. It after all requires thousands of rowing 
movements with the tadpole tail, to move a sperm one centimetre forward. "Low 
osmolarity, low lactate concentrations or the protein content may be responsible for the 
loss of sperm motility".720 

As soon as the first sperm and the egg cell meet each other, the outer membrane of the 
two merge and chemical changes in the egg quickly prevent more sperms from entering 
it. Only the sperm's head penetrates the egg cell and the tail and its mitochondria drops 
off the sperm’s head and is lost. When the sperm cell is inside the egg, it releases a 
chemical signal which activates the egg. The sperm's head is then drawn towards the 
core of the egg and their genetic material merges. This is the moment of conception, 
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when the genetic composition of a new individual is created. The DNA from the father's 
sperm combines with DNA from the mother's ova. If the fertilization (uniting of the two 
cells) does not take place, both cells will die. The cells are from human beings, but are 
not human beings. The embryo is already genetically male or female, and a completely 
unique individual. Will he have his father's blue eyes and his mother's wide feet? The 
blueprint for all of these inherited traits is established at this time. It is a unique human 
being, for none like it ever existed before, and none quite like it will ever exist again. It is 
a real person, just as real as you and I. Genetically; it is totally different from the body of 
the father or the mother. Organically, it is independent, programmed from within, growing 
in an orderly manner, moving toward further maturity.729 

"It was known that immediately after an egg and sperm fuse, a wave of calcium ions 
sweeps through the cell, triggering fertilisation. But scientists have spent the last decade 
trying to discover what triggered this calcium release. Tony Lai, of the University of 
Wales College of Medicine, tackled the problem by taking a candidate enzyme, PLC-
zeta, and injecting it into unfertilised eggs. He immediately saw the wave of calcium 
sweep through the cell. The egg cell then began to divide and grow as if it had been 
fertilised. "It's only when you get to the blastocyst stage that the embryo stops growing," 
says Lai "It's at this stage that you require the male genes to kick in. You need the full 
genetic complement after this."776 

The mother is completely unaware of all of these things which occur inside of her, but as 
soon as this has taken place she is hosting her child. Or one should rather say that 
another human being is creating himself, while he is using the mother like a parasite. A 
human being's development can in no way be compared to, for example, the assembling 
of a car. Although needing the protective environment of his mother's body, this living 
being is completely independent in its functions from the very beginning of his or her life, 
and at only ten days of age takes over complete physiologic control of certain functions 
within the mother's body. One example of this is that the unborn child stops his or her 
mother's menstrual periods.729 

All of us were once an infant - that kept growing into an adult. The only difference is 
nutrition and time. Nothing else has been added. You are a continuum person. You 
began when the two cells united within your mother or in a test tube. Since then you 
grew until you reached adulthood. You are now more developed than when you were in 
your mother, but you were all there, back then. 

The fertilized ovum begins growing by dividing into two cells. One of these cells will form 
the embryo's body and internal organs. The other cell will form the external system that 
the embryo will need to survive in the womb; the amniotic sac and chorion (the blood 
vessels that will later make up the placenta). First the fertilized egg divides 
approximately every 12 hours. It divides first into 2 cells, then 4, 8, 16, 32, 64 and so on. 
As a result there is soon a huge quantity, more than a million cells, after only twenty 
divisions. The dividing cells form three layers, much like a cake with a filling in the 
centre. The outer layer will in time form the skin, as well as nails, hair, lenses of the eye, 
salivary glands and all nervous tissue, including the brain. The central layer will create 
muscles, bones, cartilage, veins and kidneys. The inner layer will produce the gullet, 
stomach and intestines, as well as the liver, pancreas, bladder and the lining of each 
lung. The heart also starts as a group of cells underneath the brain. How this instruction 
is given exclusively to this group of cells is a mystery. It indeed remains a secret, the 
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same way that a large part of the development of the embryo still remains a mystery.729 
From this it is more than clear that irrespective who you are, you simply started out as 
two cells merging as one and multiplying into the billons of cells who you are today. 
Ignore the maintenance of your cells and you will certainly pay a dear price on cellular 
level. 

"Since mitochondria were established to carry their own functional genome, a new 
mechanism of genetic nonmendelian inheritance, maternal inheritance, was discovered. 
All the mitochondria in the newly formed zygote are derived from the ovum (i.e., 
maternally derived). Mitochondrial DNA is more vulnerable to mutations in the oxidizing 
environment of mitochondria; its repair mechanisms are poor compared to nuclear DNA. 
Mutations in mitochondria accumulate in cells until a threshold is reached. Eventually, 
the proportion of mutant mitochondria exceeds wild type, resulting in the manifestation of 
impaired cell function."722 Since the 70s, more than a hundred diseases have been 
identified as having a mitochondrial basis. .. The vast majority (90%) of the energy 
needs of the human body are met by mitochondrial oxidative phosphorylation. Oxidative 
phosphorylation takes place entirely in mitochondria (tiny cellular organelles that closely 
resemble bacteria in both size and structure)."82 "Pyridine nucleotides (NAD, NADH, 
NADP etc.) are mostly stored within mitochondria where they are involved in different 
functions ranging from energy metabolism to cellular signalling".687 

"Mitochondria play a central role in both programmed cell death (apoptosis) and the 
morphological changes indicative of cell death caused by enzymatic degradation 
(necrosis), through the opening of the mitochondrial permeability transition pore (MPTP). 
Subsequent mitochondrial permeability transition pore closure allows ATP levels to be 
maintained, ensuring that cell death remains apoptotic rather than necrotic. The cells of 
most tissues have a finite lifetime with a few cells dying at any one time and being 
replaced by new cells. Such cell death is known as programmed cell death (apoptosis) 
and is strictly controlled. A particularly dramatic example of apoptosis is seen in tissue 
remodelling during embryo development. Apoptosis also occurs following a moderate 
insult, insufficient to kill the cell outright but enough to cause significant cell damage. 
(e.g. A short period of hypoxia or exposure to low doses of a chemical toxin). In contrast, 
if the initial damage to a cell is too severe, the precisely regulated process of apoptosis 
is not possible and cell death occurs by necrosis .The cell and its organelles swell and 
the plasma membrane ruptures with the loss of intracellular contents into the 
surrounding medium. This attracts neutrophils which cause an inflammatory response 
and secondary damage to the tissue. In many cancers it is an impairment of apoptosis 
that leads to unrestrained cell proliferation and an insensitivity to chemotherapeutic 
agents. Clinically it would be desirable to inhibit cell death in the former situations and 
stimulate it in the latter. In recent years it has become apparent that mitochondria play a 
critical role in the mechanism of both apoptotic and necrotic cell death, in addition to 
their widely recognized function in the provision of ATP to sustain function".798 

FIRST WEEK: Between 6 to 9 days the embryo implants in his or her mother's uterus. 
"Implantation of the fertilized ovum into the endometrium is the most difficult process of 
early pregnancy. Even among perfectly fertile couples, as many as one third of all 
pregnancies are lost due to deficient implantation. Implantation and formation of 
placenta is the major determinant of fetal growth and development".721, 734 "During 
implantation, extravillous trophoblasts breech uterine vessels that are embedded in a 
decidual cell matrix. Through this invasive process the embryo gains requisite access to 
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the maternal blood supply, while risking exposure to high circulating glucocorticoid 
levels. Thus, the expression of 11 beta-HSD (whose catalytic activity is NADP(+)-
dependent, and NAD(+)-dependent) by the decidual cell layer may be essential in 
regulating cortisol exposure of the developing embryo prior to placentation".741 

2.3 LIFE IN THE WOMB: THE FIRST LEG OF THE JOURNEY 

Life in the womb is generally depicted as being a time of peacefulness and serenity, but 
the reality is a little different. "The body of the mother responds to pregnancy by a weight 
gain (12 kg in the average). This increase appears in the second and third trimester of 
the pregnancy. This increase involves the growth of the uterus from 50 g to 1000 g and 
the growth of the fetus and fetal membranes. The breasts grow by 1 kg. About 1.5 kg of 
extra body fat and increased volume of the extracellular fluid and blood contribute as 
well. The volume of blood increases by about 30%. The basal metabolic rate increases 
by about 15%. The cardiac output increases by about 30 - 40% above normal. Placental 
circulation involves about 625 ml of blood per minute.719 All of this needs lots of NAD 
energy for both her and her newly developing baby. 

"Prostaglandins E2 and F2 alpha regulate a number of physiological functions in 
reproductive tissues, and concentrations of these bioactive modulators increase during 
pregnancy. Corresponding to the increase in circulating levels of prostaglandins during 
pregnancy is an increase in enzymes that metabolize these agents. Three 
prostaglandin-metabolizing enzymes induced during pregnancy are NAD(+)-dependent 
15-hydroxyprostaglandin dehydrogenase (PGDH), NADPH-dependent carbonyl 
reductase, and cytochrome P450-dependent prostaglandin omega- or 20-
hydroxylase."650  

TWO WEEKS: The embryo's heart is beating. Throughout his or her development, the 
embryo's body is fully functional, though the organs are still developing and incomplete. 
The embryo has a separate brain divided in three segments; the forebrain, midbrain, and 
hindbrain and spine. The placenta is forming. Limb buds, the beginnings of arms and 
legs, are forming.734 "NAD is a very specific component, an essential component of your 
body. If you do not have it, none of your systems functions and this includes your brain. 
If you don't have NAD, you die; it's as simple as that."65 "NAD-dependent 
methylenetetrahydrofolate dehydrogenase-methenyltetrahydrofolate cyclohydrolase 
(NMDMC) catalyzes the interconversion of 5,10-methylenetetrahydrofolate and 10-
formyltetrahydrofolate in mitochondria of mammalian cells, but its metabolic role is not 
yet clear. Its expression in embryonic tissues but not in most adult tissues as well as its 
stringent transcriptional regulation led us to postulate that it may play a role in embryonic 
development. To investigate the metabolic role of NMDMC, we used a knockout 
approach to delete the nmdmc gene in mice. Heterozygous mice appear healthy, but 
homozygous NMDMC knockout mice die in utero".766 

FOUR WEEKS: Circulation to and from the placenta begins. The placenta is a very 
special, amazing organ that connects the mother’s circulatory system with the embryos. 
The placenta filters oxygen out of the mother’s blood into the baby's. It also gathers 
nutrition for the embryo. And lastly, the placenta sifts waste out of the embryo's blood. 
Soon the embryos own kidneys will begin to function, and share this work with the 
placenta. The embryo has hands with ridges that will grow into fingers, and two-
segmented arms. The embryo has feet, thighs, and calves. Internal organs are growing. 
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The tongue, oesophagus and stomach are well developed, as are the kidneys. The 
embryo's liver, gall bladder, and pancreas have been developing for several days. Lungs 
begin to develop. The thyroid and other glands are forming. The embryo's face and 
sensory organs are forming. He or she has eyes, including a retina that already has 
colour, as well as ears, a nose, and mouth. Reproductive organs are beginning to 
form.734, 735 

FIVE WEEKS: The brain divides into more specialized segments. The telencephalon is 
the primitive cerebrum, the 'thinking' part of the brain and is responsible for sensory 
perception, memory, learning, and conscious thought. The diencephalon develops into 
the thalamus and the hypothalamus, the 'feeling' part of the brain serving as a relay 
station between the senses and the brain. The hypothalamus produces basic drives and 
emotions such as hunger, thirst, pleasure, and fear. The cerebellum, medulla, and pons 
are responsible for unconscious physical processes like blood circulation or breathing, 
as well as reflexes, muscle coordination and movement. The embryo has a palate, 
completely with tiny tooth buds. His or her face is nearly finished forming and looks 
reasonably human, though lacking the muscles needed for facial expressions like 
smiling or frowning. The embryo begins to move.734 

SIX WEEKS: The embryo looks like a baby in miniature, though his or her head is still 
very large compared to the rest of the body, because the brain is growing so quickly. "L-
myo-inositol-1-phosphate synthase (EC 5.5.1.4) from mammalian fetal and adult brain 
differ considerably with respect to their stability towards different temperatures between 
25-65 degrees C. This property has been found to be associated with the presence of 
the synthase co-factor, NAD, bound to the enzyme protein. The lower thermal stability of 
the fetal enzyme increases in presence of added NAD (0.8 mM) whereas the higher 
thermal stability of the adult brain enzyme declines when NAD is specifically removed 
from the enzyme".795 The embryo has distinct fingers. All the embryo's organs and organ 
systems have been developed, though they are still immature and need time to finish 
growing. Several organ systems, including the circulatory system (heart) and nervous 
system (brain) are already functioning. The embryo has distinct toes.734, 736 

EIGHT WEEKS: The unborn baby is now called a 'fetus', because he or she has finished 
with the process of creating and only growing and developing of his whole body is left. 
Eyelids begin to form.734, 736 "As long as fetal oxygen reserves are not depleted, fetal 
metabolic functions will continue aerobically, even though fetal hypoxemia is present. As 
O2 reserves are exhausted in some tissues, fetal hypoxemia will be associated with 
tissue hypoxia, the net result of which will be anaerobic metabolism, lactic acidosis, and 
tissue death. Whether a fetus is adequately oxygenated or not is a function of the 
quantity of oxygen reserve available. A fetus with a substantial oxygen reserve can 
compensate fully for most interference in its oxygen supply and can maintain oxidative 
metabolism under a variety of conditions. In contrast, a fetus with minimal oxygen 
reserves will not tolerate even the mildest degree of O2 deficiency without developing 
tissue hypoxia or even death in utero."724 

9 TO 10 WEEKS: The fetus touches his or her own face and sucks his or her thumb, 
and makes breathing and swallowing motions. The sense of smell begins to develop. 
The fetus urinates and experiences hiccups. He or she is moving almost constantly, and 
can step, kick, somersault, stretch, and move his or her arms. At the end of the ninth 
week, the critical developmental phase will have passed. The rest of the pregnancy is 
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characterized by a rapid increase in size and further growth and differentiation between 
organs and tissues.735, 736 

11 TO 13 WEEKS: At about twelve weeks it will already have turned into a little acrobat, 
who rolls from the back to the front, while it tumbles through the fluid and waves with its 
little arms and legs as if it wants to explore its environment. Even the facial muscles are 
exercised with little frowns and movements of the lips. The fetus's bone marrow begins 
to produce white blood cells. The fetus's external reproductive organs are visibly male or 
female. The inner parts of the ear are formed, and the fetus may be able to hear. The 
bones become hard, like in adults bones, whereas they had previously been soft. "We 
propose a role of extracellular NAD(+) in bone homeostatic control".771 The sense of 
taste develops.734, 736 

14 WEEKS: Fetuses display individual personality. The fetus can experience pleasure 
and happiness or displeasure and fear. Fetuses at this age are also startled, and their 
heart rates increased, by loud unpleasant noises. The mother, may first feel her baby 
kicking. He or she is finally strong.736 

15 TO 16 WEEKS: The fetus's nerves are being coated with a fatty substance called 
myelin. Myelin makes faster nerve transmissions possible and insulates the nerves so 
that impulses can be sent over longer distances. The fetus has fingerprints. 

19 WEEKS: This is the youngest that any baby has been born and survived. Babies 
born this young may have problems with infections, since their immune systems are still 
immature, and may have trouble breathing. In mothers "the second half of the normal 
pregnancy was characterized by an increase in activity of hexokinase, in content of 2,3-
DPG, ADP, by a distinct decrease in ATP, NAD and the ratio ATP/ADP".739 

24 WEEKS: This is the age at which the laws in most consider a baby "viable", or able to 
survive outside the womb. 

30 WEEKS: "At thirty weeks of gestation, there are 6 million ova in the ovary of the 
female fetus; at birth, there are one million of them; 300,000 to 400,000 are present at 
the onset of puberty, but only 400 follicles develop sufficiently to expel the ovum. After 
menopause, there are no follicles present."721 

38 WEEKS: This is the age at which a baby should, ideally, be born. At 38 weeks the 
baby's lungs are fully functional and his or her immune system is ready for the outside 
world.  

Its phenomenal rise over a period of nine months, from a bunch of little cells to a well-
developed baby, is over. There is more growth in the first part of life than in the last part 
of it. The human body has completed 90% of his or her growth at the time of birth. Only 
10% occurs between birth and adulthood. None after that. The fetal brain gives the birth 
signal. Also, it is believed that the fetal brain activates the synthesis of estrogens, which 
increase uterine contractility.721 It is ready to commence on the first significant and 
dangerous journey, which it will ever undertake. The second journey will only be 
dangerous for some of us, although the departure is caused by death. 
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2.4 BIRTH: CROSSING THE FIRST BRIDGE 

All of us have already undertaken it, fortunately only once. It was the time, when you 
decided that the time had arrived to exchange the snug watery world of your mother's 
womb for the greater world outside of it. You had to get out of there, but your greatest 
obstacle was the size of your head. The tension was enormous and overwhelming. 
Eventually everything was over and you slipped out. You gasped for breath. Your lungs 
expanded. Suddenly they were filled with air. You screamed, probably. Someone cut 
your umbilical cord, which had been your life line. The noise was terrible.729 

You had just completed the most significant journey of your life. You were born and were 
merely one of the nine human beings born every second of the day. A baby's first breath 
requires a huge amount of strength, to overcome the surface tension, which had kept the 
lungs closed when they had been filled with fluid. The lungs contain chemicals, to relieve 
the surface tension and to prevent the lungs from collapsing, when the first breath is 
exhaled. These chemicals are produced deep into the pregnancy and this creates 
problems for babies, who are born prematurely. Undeveloped lungs are often the critical 
factor, which limits very premature babies' chance of survival.729 

"Sudden Infant Death Syndrome (SIDS) has been also linked to exposure to ambient 
carbon monoxide... Fetal hypoxia caused by exposure to carbon monoxide could be a 
factor contributing to SIDS deaths." 769 "Blood glucose, pyruvate and lactate were 
examined during hospitalization of 13 cases of acute carbon monoxide poisoning 
developing from short (less than or equal to 1.5 h) or long (10-14 h) exposure. CO 
intoxication resulted in increased blood levels of all carbohydrate metabolites studied. 
Increased levels of pyruvate and lactate were much more pronounced and lasted for a 
longer time following long, compared with short, CO exposure despite similar blood 
COHb level (about 40% at the beginning of hospitalization). The results showed 
difference in biochemical effect of short and long single exposure to CO that could not 
be detected by the measurement of COHb".296 "Infant patients with "cerebral lactic 
acidosis" show neurological symptoms, elevated levels of lactate in CSF, little or no 
systemic acidosis and levels of lactate in blood so slightly elevated that they would be 
overlooked. Lactate elevation confined to CSF and brain has been described in 
biotinidase deficiency and in some mitochondriopathies."727 

"There is a need for metabolic screening facilities in developing countries. A battery of 
four simple tests namely arterial blood gases, blood ammonia, urinary ketones and blood 
lactate in tertiary health care centers is advocated".727 "The purpose of the study was 
differential diagnosis of lactic acidosis in 44 children aged from 2 weeks to 4 years. In all 
of them the lactate level in repeated determinations exceeded 27 mg/100 ml. From the 
point of view of clinical manifestations the children were divided into three groups: 26 
with hepatomegaly and hypoglycaemia (I), 6 with ataxia and retardation of somatic 
development (II), 12 with mental retardation and muscular hypotonia (III).714 "We have 
therefore determined fetal and maternal lactate concentrations and acid-base status 
under various conditions in 589 women at the end of gestation and during labor. The 
results show that metabolic acidosis develops in all fetuses because of increased 
production of lactic acidosis is primarily of fetal origin."721 "Umbilical cord blood levels of 
lactate, base deficit, and pH were measured in 452 liveborn infants. In vigorous 
newborns, the mean umbilical arterial and venous concentrations of lactate were lowest 



Copyright ©Verwey, 1989 – 2009 19 

with elective cesarean section, higher with cesarean section performed during labor, and 
highest with vaginal delivery. This suggests a rise in the fetal lactate level in response to 
labor. Depressed newborns had higher umbilical lactate levels than vigorous newborns 
irrespective of the method of delivery"723 Global surveys conservatively estimate the 
occurrence of inherited metabolic disorders in the range of three to four per thousand 
live born infants. Macrocephaly and microcephaly are common. Approximately 5% of 
children are either macro- or microcephalic. 

Another danger, which the newly born must beat, is control of temperature. Foetuses in 
the womb do not have such concerns, because they can enjoy their mothers' warmth. 
After birth babies are however seldom capable to even do something simple, like 
shivering, which is important for adults to produce warmth. There are however brown 
deposits of fat around the baby's neck, shoulders, breastbone and spine. When he gets 
cold, his little body starts to burn the fat in an unique metabolic process, which releases 
a lot of heat and metabolic energy.729 

Then there is the baby's appetite. It is enormous in proportion to its body weight. During 
the earliest days it can eat 3 per cent of its weight, but it increases rapidly to more than 
10 per cent. Around the tenth day, the baby will already, with a lot a slurping and 
sucking, have consumed the same amount of milk as its body weight. Around this time it 
will gain approximately twenty grams in weight every day, or about one gram for every 
twenty grams which it consumes. If an adult consumed similar percentage of his body 
weight, he would have to process seven or more kilograms per day.729 Your baby eats 
so much because he needs lots of NAD energy to sleep and grow. "You no sooner fall 
into a deep sleep when you're awakened by the only member of your family who seems 
to be getting enough rest: your baby! If you're feeling a bit frazzled and exhausted by 
your baby's erratic sleep patterns, you're not alone. According to Dr Richard Ferber, 
author of Solve Your Child's Sleep Problems, newborn babies typically sleep about 
sixteen or seventeen hours per day, but rarely for more than a few hours at a time".757 

Rates of pediatric injuries by 3-month intervals for children 0 to 3 years of age: "There 
were a total of 23,173 injuries; 636 resulted in death. The overall annual rate for children 
aged 0 to 3 years was 371/100,000. Children aged 15 to 17 months had the highest 
overall injury rate before age 15 years. For children 0 to 12 months of age, there was a 
different leading cause of specific injury for each 3-month period: other falls from height 
(0-2 months), battering (3-5 months), falls from furniture (6-8 months), and non airway 
foreign body (9-11 months). Hot liquid and vapour injuries were the leading specific 
causes for children 12 to 17 months. Poisoning by medication was the leading specific 
cause of injury for all age groups from 18 to 35 months and exceeded poisoning by other 
substances. Pedestrian injury was the leading specific cause of injury for all age groups 
from 36 to 47 months. Fall from furniture has the highest rates of specific causes of falls 
from age 3 to 47 months."743 Even worse than this is: the so-called medically 
unexplained chronic fatigue in childhood which may cause considerable disability and is 
substantially familial.740 Chronic fatigue amongst schoolchildren must be differentiated 
from psychosomatic disorders and absenteeism119. The average energy block of children 
and adults suffering from chronic fatigue is 74.  

"Most children develop a clear-cut sense of whether they are boys or girls at a young 
age. This sense of being "a boy" or "a girl" is called gender identity, a term that came 
into the medical literature in the 1950s. For most children this develops somewhere 
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between 18 and 30 months of age. After gender identity is formed, gender stability 
develops. Gender identity is not the same as gender, which is commonly used to mean 
the biologic identity. For most people, gender identity matches with biologic gender, but 
there is condition called gender identity disorder (GID) in which biologic gender is not the 
same as the gender identity of the person. This is a rare disorder but one that lead to a 
lot of heartache and turmoil for both the affected child and his parents."759 Adolescents 
and adults with gender identity problems have an average energy block of 66. 

Learning a language is a survival mechanism for the baby and in this regard the child 
has a phenomenal capacity to acquire language during its first six years. Thereafter it 
will never be easy again, to learn how to speak a language; schoolchildren will attest to 
this. Research indicates, that people who learn a language when they are older use 
another part of the brain, than when the baby does it for the first time.729 

At the same time when a language is being acquired, social skills are developed. At the 
most basic level the child must become aware that he is an individual, who differs from 
all other people and things. As all parents know and realize to an ever-increasing extent 
over the years, a child's growing up consists of much more than learning skills, the ability 
to stand straight, learning words, drawing circles, becoming stronger and more clever. It 
consists of developing a unique person, someone who realizes that he is an individual. 
There is however a small hurdle, which must be traversed. Puberty and the 
accompanying period of adolescence are the rockiest part, which remains on the road to 
adulthood.729 

2.5 PUBERTY: OUR BIOLOGICAL DESTINATION 

We often suffer from the misconception that we are in one way or the other in control of 
our bodies. It is however, the least true with regard to the physical aspect, our biological 
composition which controls us. This is seldom as obvious as during the tempestuous 
years of puberty. "Although more than 82% of the 104 pregnant teens (age between 13 
and 18) were aware of where to get birth control, they demonstrated no deep 
understanding of the menstrual cycle and its relationship to intercourse and only 11% 
used effective contraception. Of the birth control non-users 74% of the girls reported 
they did not want to get pregnant. In spite of unprotected coitus, most girls were 
surprised at conception."752  

Puberty is not only a time of confusion for adolescents, but also a time which continues 
to confuse scientists. The exact causes and the reason why it happens at that stage of 
life remain a mystery.729 We know that the nervous system and hormones are involved, 
but social and psychological factors and nutrition also play a part. The changes in these 
years during which maturing occurs are normally spread over four years and can quite 
normally start at any time between the age of eight and thirteen years in girls and nine 
and fourteen years in boys.729 

In a normal group of children there can therefore be pubertal children, who range in age 
from eight to eighteen. This means that some underwent all of their pubertal changes 
before others of the same age have even started with it. This leads to great unhappiness 
amongst those, who feel that they matured prematurely, too late, or simply because they 
are different from their friends. Since girls start changing approximately eighteen months 
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before boys, girls can be bigger, stronger and physically more advanced than their male 
classmates. This can also lead to emotional tension.729 

Like most processes in the body, the commencement of puberty is brought about by the 
brain. The hypothalamus, a small structure with the size of a grape's pit in the center of 
the brain, starts to secrete large quantities of hormones. They, in turn, stimulate the 
pituitary gland, which is also located in the brain, to produce two hormones, which are 
known as LH and FSH. First they are released during the night, in regular deliveries, 
while the child is sleeping. As puberty progresses, more of it is secreted, until the adult 
pattern has been reached, which will prevail throughout life.729 

LH and FSH are identical in boys and girls and in men and women. The effect of it on 
the targeted tissues is different however. In boys LH binds with specific groups of cells 
and this stimulates them, to increase their production of testosterone. It is interesting that 
production of testosterone also depends on the hormone prolactin, which is better known 
for its stimulation of milk secretion in women. This very male hormone is the key to 
sexual maturing. It increases the size of the genitals, develops the structures which 
produce sperms, stimulates the growth of hair in the face, on the chest and in the pubic 
region, increases muscle mass and bone density, lets the larynx or voice box expand 
and arouses the sexual drive.729 

In girls and women the hypophysis secretes its hormones in a monthly pattern. FSH, 
which is the abbreviation of follicle-stimulating hormone, lets egg follicles ripen in the 
ovary. It stimulates the ovaries to produce estrogen, which is the key to puberty in girls, 
even before ovulation begins. Estrogen causes the depositing of fat on the breasts, 
buttocks and thighs. It has a special effect on the pelvic bones; it flattens and widens the 
legs.729 

Estrogen receptors in the skin make the skin soft and smooth, while the male skin in 
contrast responds to testosterone by becoming thicker and stronger. LH controls the 
levels of the other female hormone, progesterone, which plays a determining role in the 
menstrual cycle.729 

If there is not enough NAD for these processes it can cause a lot of problems for the 
incumbants. NAD deficiency can lead to insufficient NAD for the production of the male 
hormone, i.e. testosterone, and the female luteinisation hormone. It could, in the case of 
men, be the explanation for the feminisation syndrome (loss of beard, enlarged breasts 
and low sex-drive) and the masculinisation syndrome in women (menstrual problems, 
increased beard-growth and deeper voice)125. 

This is puberty. It is not the same as adolescence, although it forms part thereof. 
Adolescent characteristics, like increase in size, weight, strength and intelligence, are 
merely proportional changes. When puberty commences, our children who are perfectly 
adapted up to a point, are nevertheless not capable of carrying out the instruction to be 
fertile and multiply.729 

By the time when puberty has been completed, we shall already have traversed the last 
hill and we shall be looking at the peak of the mountain, for which all of the previous 
physical developments in us prepared us. We shall still have to learn a lot, but 
biologically we have already reached our destination. Physically, mentally and socially 
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we can occupy our position as independent members of the human race. And, if we 
choose so now, we can transfer the genes, which formed us, to the next generation.729  

In a study about defloration "82.3% report "love" as their main motive, 12.5% report to 
have done it "out of curiosity" and only in 7.2% it happened "by chance". Only 36.4% 
were prepared psychologically for the act of defloration. In 42% the coitus occurred at 
parties and 43.7% in the evenings.753 Overall, 91% of the 2933 sexually active female 
respondents indicated that their first intercourse was voluntary. 76% of women 13 years 
or younger at first intercourse, compared with 90% of those 19-24 years old, 
characterized their first intercourse as voluntary.754 The truth is not embedded in this 
statistics regarding our postpubertal body which belong to us, but who easily renders its 
biochemical control to our opposite sex partner. So rather don’t play house before you 
married and ready for parenthood. 

2.6 ADULTHOOD: OUR PSYCHOLOGICAL DESTINATION? 

As a species, we performed extremely well. Homo sapiens is not particularly strong, nor 
particularly fast, agile or well-adapted to the cold or heat. The billions of human beings 
on this planet however occupy a larger part of the earth's land area than any other 
species. Our 1.4 kg of nerve tissue, the intellectual seat of our species, is obviously by 
far the most difficult part of our body to comprehend. We do not know why it is so large 
and how it happens, that it is so clever. In one way or the other its billions of cells and its 
millions of connections are operating in such a way that we not only call ourselves homo 
sapiens, which means wise man, but some indeed earn this special name.  

It is mankind's grey matter energized by NAD, in conjunction with an agile hand and the 
ability to talk, which in any case require a good brain, which made this form of life the 
most comfort-oriented, most widely distributed, most intelligent, most extroverted, most 
creative and potentially the most devastating earthly species, which has ever existed.729 
Derivatives of niacin, mainly in the form of NAD and NADP coenzymes, are found 
abundantly in brain tissue. In the case of niacin deficiency, the brain's supply of NAD 
declines sharply and the functioning of the brain is disturbed; malfunctioning of the brain 
(dementia) is indeed one of the primary characteristics of pellagra. If the NAD deficiency 
lasts for an extended period, permanent brain damage develops144. 

Our brain is probably the host of our spirit and definitely the seat of our soul. "A team of 
neuroscientists from the University of California at San Diego said the most intriguing 
explanation is that the seizure causes an over stimulation of the nerves in a part of the 
brain dubbed the "God module". "There may be dedicated neural machinery in the 
temporal lobes concerned with religion. This may have evolved to impose order and 
stability on society," the team reported at a conference last week. The results indicate 
that whether a person believes in a religion or even in God may depend on how 
enhanced is this part of the brain's electrical circuitry, the scientists said. If the research 
is correct and a "God module" exists, then it might suggest that individuals who are 
atheists could have a differently configured neural circuit. A spokesman for Richard 
Harries, the Bishop of Oxford, said whether there is a "God module" is a question for 
scientists, not theologians. "It would not be surprising if God had created us with a 
physical facility for belief," he said."726 Nobody have to be a slave of his/her NAD 
deficient body/brain or of its physical drives. By using the available knowledge you can 
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manage your body and taking care of it, then your body becomes your wonderful host 
and friend. 

During adulthood most people marry and start a new generation. We teach our children 
to wait for this time in life so that they can choose their spouse with wisdom and love. 
Reality shows that our body do the choosing in most cases, it is called assortative 
mating. The finding in this study of an increased prevalence of psychiatric disorder in the 
first-degree relatives of the ill spouses would support the hypothesis of assortative 
mating, that there is a tendency for individuals with a predisposition to psychiatric illness 
to marry, rather than the existence of a marital interaction which causes an increased 
concordance for psychiatric illness.755 "Our results indicate that assortative mating is 
common among parents of extremely obese children and adolescents... We interpret our 
results as being consistent with the hypothesis that an increased rate of assortative 
mating has contributed to the recent rise in obesity rates in several countries."756  

Marriage partners choose each other through assortative mating, due to similar NAD 
energy levels. Someone, who is addicted to religion (energy block = 62) and with a 
mission in life to save her husband’s soul, will therefore for example marry an alcoholic 
(energy block = 66), someone who needs NAD energy more than so-called love. All of 
this is not visible on the external level at the time of marriage, but this will only become 
apparent after several years of marriage. So much then for let your heart speak in 
choosing the mother of your children. NED can be ignored, but it does not change 
anything to the destruction, to which it definitely leads. 

Due to their ignorance of their bodies and the possible role of NED some so-called 
adults have just enough energy to conceive a child and enjoy the act, but do not have 
enough energy to provide a safe, healthy and loving environment for the child to develop 
and grow up. Various excuses will be provided for not taking care of their young ones. 
"Throughout the world, an unknown number of children, most likely in the millions, are 
kept in orphanages and other non-penal institutions. Many of these children are kept in 
grossly substandard facilities and provided with inhumane care; many are left to die. 
Ironically, those responsible for nurturing and providing for the children they take into 
their care often physically and sexually abuse the children, and subject them to other 
cruel and degrading treatment. Even in institutions that are clean and provide adequate 
food, staff often neglect children, leaving them to lie alone in cribs or small beds with no 
stimulation, play, or adult attention." Even worse than this is the many children whose 
NED are ignored by their parents in the best of households.  

2.7 AGING: THE LAST LEG OF THE JOURNEY 

Each one of us, who lives today, is the product of successful reproduction. Our parents 
succeeded in reproducing us, their parents were successful in reproducing them and in 
this way one can trace the story of success back to the beginning.729 

While we are moving through the early stages of life, our bodies change and develop to 
deal with the challenges of each new age. What happens then? Sooner or later each 
one of us realizes that we aged. The road gradually goes downhill, after we have 
reached the peak of physical performance. We become less competent in virtually every 
aspect, particularly during the last leg of our journey.729 



Copyright ©Verwey, 1989 – 2009 24 

Our physical appearance changes. We shall probably become shorter, more crooked, 
stiffer, grey, more bald, more wrinkled, have a drier, thinner and discoloured skin, with a 
double chin or a pointy chin, a different voice, bad hearing, poor eyesight, varicose 
veins, ineffective memory, larger earlobes and a broader, longer nose. Science has not 
yet presented a universally acceptable theory about ageing, but with our ever-increasing 
knowledge about molecular biology it is not surprising that research is concentrated on 
the internal functioning of cells. It can help to answer one of the most difficult questions 
about ageing.729 Nutritional deficiencies are prevalent in the elderly, particularly among 
the frail, institutionalized, or impoverished. Muscle dysfunction is linked to inadequate 
intake of energy and protein, providing evidence for defects in morphology, physiology, 
and function. 

We know that most tissues in the body are constantly coming and going. New 
differentiated cells can be produced during adult life in either of two ways: they can form 
by the simple duplication of existing differentiated cells, which divide to give pairs of 
daughter cells of the same type; or they can be generated from relatively undifferentiated 
stem cells. Rates of renewal vary from one tissue to another. The lining of the intestine is 
replaced every three days, red blood cells are replaced every 120 days, the skin is 
constantly discarding dead cells while new ones are being pushed to the surface, even 
your skeleton will replace all of its cells every seven years. There are few things in our 
body, which are older than ten years.729 Even in a slowly renewing tissue, a small but 
persistent imbalance between the rate of cell production and the rate of cell death will 
lead to disaster. If 2% of the hepatocytes in a human divided each week but only 1% 
died, the liver would grow to exceed the weight of the rest of the body within 8 years. 
Homeostatic mechanisms must operate to adjust the rate of cell proliferation and/or the 
rate of cell death in order to keep the organ at its standard size. Menopause in Females: 
At the age of 40 or 50 years or later, the menstrual cycles usually become irregular and 
ovulation fails to appear (anovulatory cycles). The reason for it is the disappearance of 
the ova from the ovaries. All were either released or degenerate. When the cycles 
cease, menopause takes place. The loss of estrogen then causes: thinning of the 
vaginal epithelium; decreased vaginal secretion; decreased breast mass; hot flushes, 
night sweats and vaginal dryness; often heart disease; osteoporosis, decreased bone 
mass; psychic sensation of dyspnea; aging skin; irritability; fatigue; anxiety; mental 
deterioration and some loss of memory and sometimes psychotic states.719 

Why do we therefore not always look and function, as if we are very young? Why do our 
earthly bodies not live forever? Each cell contains the body's complete genetical code in 
the DNA, which is stored in its core, and these DNA controls the cell's actions and 
reactions. In chemical terms, DNA is a huge, extremely complex molecule. The DNA 
must nevertheless create a perfect copy of itself, every time when the cell splits. 
Problems arise, when this does not happen.729 One of the main reasons for DNA failure 
is NAD deficiency. NAD plays a major role in repairing DNA44, 156, 196. 

Damage due to free radicals and accumulating faults in the DNA are however not the 
complete story of ageing. A mighty factor is simple the lack of NAD energy to lessen the 
wear, due to continual affrontations, which bombard our bodies externally as well as 
internally. Polluting substances, toxins, natural radiation, viruses, bacteria and the 
ultraviolet light from the sun are attacking us all from the external environment, while our 
cells must fight internally against dangerous waste products and the hormonal 
consequences of physical and psychological tension.729 
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Since the body is such a complex and intimately integrated entity, degeneration in one 
system also makes its consequences felt elsewhere. The ear degenerates. Balance 
degenerates in its wake. Since vision also deteriorated, the chances of accidents are 
much greater. Bones break more easily when the person falls and bedriddenness have 
more permanent consequences on the muscular system, balance and strength of bones. 
What starts as subtle changes leads over the years to weakness and brittleness in 
adults, who once upon a time were healthy, reduced ability of most physiological 
systems and an ever increasing vulnerability to diseases and death?729 

2.8 DEATH: OUR SPIRITUAL DESTINATION? 

Death does not come suddenly, but gets the better of us while we are becoming ever 
more susceptible to it. After forty the rate of death doubles with every eight years with 
which the age advances, until all of us are ultimately caught by it. All of us know that that 
is our fate, but why is it like that?. Even if one becomes one-hundred years of age, you 
merely lived 5 214 weeks. Throughout the world hundreds of people die each second. 
Death is not a rare event, but it is the only event where NAD energy plays virtually no 
role. We nevertheless live from day to day and devote too little attention to the departure 
from earthly life, which awaits all of us.729 This departure takes place, when the spirit 
leaves the body and soul, until they are re-united again in the hereafter. Put briefly, one 
can say that the body's billions of cells are held together by the spirit and the body 
returns to dust, after the spirit has departed from it. 

We consider death to be an accident, which affects people here and there, but not as an 
omnipotent conqueror. By leading a healthy life, we enhance our quality of life. It 
however does not ensure longevity as is abundantly claimed by the owners of various 
nutritional supplements. Until recently, most people died at home. The family, often 
including the children, gathered around the deathbed, watched the death and discussed 
issues. In today's developed world, most people die in hospitals and in other 
institutions.729 

Nowadays we do not see much of this finality and unfortunately many lost the religious 
anchors, on which previous generations could depend on so well. More than ever before 
death is still the great unknown entity to many people. If death comes suddenly, a 
completely healthy body can within moments become transformed to a state in which it 
cannot continue to live. Most deaths however come slowly, with a gradual collapse of the 
bodily systems.729 

The last gasps of breath when death finally arrives are often accompanied by a rasping 
sound, which is referred to as the death rattle. It is caused by spasms in the muscles of 
the vocal cords. Immediately before death there is often a brief period, which is referred 
to as the agonal phase (derived from the Greek word agon, which means struggle). The 
muscles might, because of acid in the blood, start to jerk spasmodically and sometimes 
there is a brief jerking or swelling in the chest or shoulders.729 

The battle against death is scary to people who witness it, but the dying person is 
usually too ill to be aware of it. As soon as death occurs, the eyeballs expand when the 
muscles which control the iris give up control for the last time. Sometimes the eye sheds 
a last tear, which is referred to as the lacrima mortis.729 
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Decomposition can be observed after approximately 48 hours in a moderate climate, or 
sooner if it is warm. It manifests itself initially as a green discoloration on the abdomen, 
which darkens to purple and then black. The early stages of decomposition are caused 
by digestive enzymes in the intestine. The body literally starts to digest itself from inside. 
Intestinal bacteria rapidly take control and the physical body is destroyed.729 

Our bodies are built from atoms, which have already existed since the beginning of the 
universe. It is a fundamental law of physics that matter cannot be made or destroyed. 
The same atoms, which formed our planet, are absorbed in food, air and water to form 
our bodies for a short period and when we die, they are returned so that they are 
absorbed elsewhere. They are taken up in the food chain as nutrients for plants and 
small animals, which live in soil.  
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The Goal of NAD Therapy: Normal Energy Metabolic Processes for Optimal 
Wellbeing 
 

A lot of myths exist about energy for living and about what it actually is. By dissecting 
everything into its smaller components one will eventually end up with nothing. This is 
the wonder of life, that only God could have created everything from nothing. The NAD 
energy required by our bodies is not mysterious vibration but is applicable chemical 
compounds changing from one form to another, and during the change, NAD energy is 
released that can be used for all human activities. Just as a motor car cannot run on 
potatoes, our bodies cannot function on the vibrations of music or whatever. The nett 
result is: if the required chemical compounds are not present no appropriate NAD energy 
can be released for utilisation by our bodies' cells, irrespective of other vibrations or 
resonances that could still be available. Prof Hans Krebs received the Nobel prize for 
medicine and physiology in 1953 for describing the cell's energy metabolic cycle and all 
the chemical compounds involved. 

No behaviour is possible without the body, during the earthly part of one's life. All human 
activity (irrespective of whether it occurs on purpose, instinctively, knowingly or 
unknowingly), except dying, requires NAD energy to take place, to be suppressed, 
maintained or controlled. If the body has enough NAD energy in a usable form at its 
disposal, it can perform activities like eating, laughing, mourning, obedience, sleeping, 
praying, deciding, learning, playing, contemplation, conversion, attending church, 
concentration, cellular replacement, breathing, digestion, dreaming, sport, working, sex, 
temperature regulation and millions of other functions. The greater the amount of usable 
NAD energy and available quantity thereof, the higher the quality of life and functioning. 
The brain, for example, uses ten times more NAD energy than any other organ and has 
a very limited supply of NAD energy, which has to be replenished continuously. The 
bodies of NED sufferers do not on their own produce enough NAD energy, to be able to 
perform all of these activities and this makes their bodies unstable. 

"Energy metabolism is defined as the sum of complex and integrated chemical reactions 
by which the body derives energy from the environment and maintains the proper 
functioning of all biologic processes. The final common pathway for all these processes 
is the complete oxidation of carbohydrates and fats and partial oxidation of proteins to 
carbon dioxide and water. These processes occur primarily in the mitochondria and are 
coupled to the biochemical reactions of the tricarboxylic acid cycle (better known as the 
Krebs cycle)".547 

"At the cellular level, energy is used to make new proteins, to bring nutrients into a cell 
and expel cellular wastes, to repair damaged DNA, to synthesize neurotransmitters, etc. 
At the organ level, the heart uses energy to pump blood, the kidneys use energy to filter 
wastes while recycling precious nutrients, the brain uses energy to conduct electrical 
nerve impulses, the lungs use energy to take in oxygen and expel carbon dioxide and so 
on. At the level of the whole person, we use energy to walk, run, talk, chop wood, lift 
objects, work a computer keyboard, ad infinitum. The energy source for all these levels 
is the same - it is the bio-energy molecule ATP (adenosine triphosphate) the "universal 
energy currency of the cell"567. 
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Energy cannot be created or destroyed, it can only be converted from one form into 
another. This rule also applies to the generation of energy in the human body. The 
energy, that is stored in food, must be released or produced in the body, by means of 
particular chemical reactions referred to as metabolism. Dietary carbohydrate from which 
humans gain energy enters the body in complex forms. The major source of dietary 
carbohydrate for humans is starch from consumed plant material. This is supplemented 
with a small amount of glycogen from animal tissue, disaccharides such as sucrose from 
products containing refined sugar and lactose in milk544.  

3.1 FROM FOOD TO METABOLIC ENERGY 

"Food is of no use to our body until we have allowed the cells of our body to convert the 
food energy (organic energy) into chemical energy through respiration. Cell respiration is 
when organic material (the food we eat) is converted into chemical energy within the 
cells to provide the energy we use to perform our everyday activities. Chemical energy is 
stored within the bonds between carbon and hydrogen. Every time a bond is broken 
energy is released due to the exothermic reaction that takes place, that is, energy is 
given to the body. Glucose is a good energy store because of the six carbon-hydrogen 
bonds. However, the main source of energy is one that is produced within our body. It is 
the universal energy carrier, ATP, formally known as adenosine triphosphate"546. 

Digestion is a complex process. The cells that line the digestive tract secrete into the 
lumen of the gut a variety of substances, such as hydrochloric acid and digestive 
enzymes, to break down food molecules into simpler nutrients. The cells absorb these 
nutrients from the gut lumen, process them, and then release them into the blood for 
utilization by other cells of the body. All of these activities are adjusted according to the 
composition of the food consumed and the levels of metabolites in the circulation. 

The first step in the metabolism of digestible carbohydrate is the conversion of the higher 
polymers to simpler, soluble forms that can be transported across the intestinal wall and 
delivered to the tissues. The breakdown of sugars begins in the mouth. Saliva is slightly 
acidic and contains lingual amylase that begins the digestion of carbohydrates. Once the 
food has arrived in the stomach, acid hydrolysis contributes to its degradation; specific 
gastric proteases and lipases aid this process for proteins and fats, respectively. The 
mixture of gastric secretions, saliva, and food, known collectively as chyme, moves to 
the small intestine. The resultant glucose and other simple carbohydrates are 
transported across the intestinal wall to the hepatic portal vein and then to parenchymal 
liver cells and other tissues. There they are converted to fatty acids, amino acids, and 
glycogen, or else oxidized by the various catabolic pathways of cells544. Most of these 
pathways are in the mitochondria, whose outer membrane forms an aqueous channel 
through which proteins up to 10,000 daltons can pass and go into the intermembrane 
space.742 The average person's body contains enough glycogen to provide energy for 6-
12 hours. In contrast to this, it contains enough fat to provide energy for up to 40 days149. 
An adult man produces enough heat every day during the metabolism of energy, to boil 
almost 40l of water209.  

Energy is also required to enable these digestive and metabolic processes. Between 5% 
and 10% of the energy that is available in the body is required for metabolising food. 
Various factors play a role in the generation, storage and utilisation of energy, and 
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include the body's surface-area, age, gender, thyroid hormones, dopamine, serotonin, 
adrenaline, body temperature and women's menstrual cycle143. 

3.2 MAJOR PATHWAYS OF ENERGY METABOLISM 

Glucose is oxidised by all tissues to synthesise ATP. The first pathway which begins the 
complete oxidation of glucose is called glycolysis. The normal pathways are briefly 
described320, 545:  

3.2.1 Glycolysis 

Glycolysis (the breakdown of glucose to pyruvate and lactate, occurs in the cell 
cytoplasm): Glucose + 2 ATP + 4 ADP + 2 NAD -> 2 Pyruvate + 2 ADP + 4 ATP + 2 
NADH + energy. Oxidation of glucose is known as glycolysis. Glucose is oxidized to 
either lactate or pyruvate. Under aerobic conditions, the dominant product in most 
tissues is pyruvate and the pathway is known as aerobic glycolysis. When oxygen is 
depleted, as for instance during prolonged vigorous exercise, the dominant glycolytic 
product in many tissues is lactate and the process is known as anaerobic glycolysis. 
"These studies demonstrate that orderly glycolysis in the erythrocyte is regulated by the 
NAD-to-NADH ratio and also provide a method that makes possible the in vitro study of 
erythrocyte glycolysis."235 

The conversion of pyruvate to lactate, under anaerobic conditions, provides the cell with 
a mechanism for the oxidation of NADH (produced during the G3PDH reaction) to NAD 
which occurs during the LDH catalyzed reaction. This reduction is required since NAD is 
a necessary substrate for G3PDH, without which glycolysis will cease. Normally, during 
aerobic glycolysis the electrons of cytoplasmic NADH are transferred to mitochondrial 
carriers of the oxidative phosphorylation pathway generating a continuous pool of 
cytoplasmic NAD.546, 733  

3.2.2 Gluconeogenesis 

Gluconeogenesis is the biosynthesis of new glucose, (i.e. not glucose from glycogen). 
The production of glucose from other metabolites is necessary for use as a fuel source 
by the brain, testes, erythrocytes and kidney medulla since glucose is the sole energy 
source for these organs. Under fasting conditions, gluconeogenesis supplies almost all 
of the body's glucose to the brain as energy from ketone bodies which are converted to 
acetyl-CoA. Synthesis of glucose from three and four carbon precursors is essentially a 
reversal of glycolysis. The three reactions of glycolysis that proceed with a large 
negative free energy change are bypassed during gluconeogenesis by using different 
enzymes. Lactate is a predominate source of carbon atoms for glucose synthesis by 
gluconeogenesis.730, 733 

3.2.3 The Pyruvate Dehydrogenase Complex 

The pyruvate dehydrogenase complex (which oxidizes pyruvate to enter the citric acid 
cycle, operates only under aerobic conditions): Pyruvate + NAD + Coenzyme A -> CO2 
+ acetyl-CoA + NADH + energy. Cofactors required for pyruvate dehydrogenase include 
five different coenzymes namely: thiamine pyrophosphate (TPP) from thiamin; flavine 
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adenine dinucleotide (FAD) from riboflavin; Coenzyme-A (CoA), from pantothenate; 
nicotinamide adenine dinucleotide (NAD), from vitamin niacin and alpha-lipoic acid.544 

3.2.4 The Citric Acid Cycle (Krebs Cycle) 

The citric acid cycle (which completes the oxidation of carbohydrates and other 
substrates to carbon dioxide, occurs in mitochondria of cells): Acetyl-CoA + 3 NAD + 
FAD + ADP -> 2 CO2 + Coenzyme A + 3 NADH + FADH2 + ATP. Regulation of the TCA 
cycle, like that of glycolysis, occurs at both the level of entry of substrates into the cycle 
as well as at the key reactions of the cycle. Fuel enters the TCA cycle primarily as 
acetyl-CoA. The generation of acetyl-CoA from carbohydrates is, therefore, a major 
control point of the cycle. This is the reaction catalyzed by the PDH complex. The PDH 
complex is inhibited by acetyl-CoA and NADH and activated by non-acetylated CoA 
(CoASH) and NAD. Since three reactions of the TCA cycle as well as PDH utilize NAD 
as cofactor it is not difficult to understand why the cellular ratio of NAD/NADH has a 
major impact on the flux of carbon through the TCA cycle.737  

3.2.5 Electron Transport and Oxidative Phosphorylation 

Mitochondrial oxidative phosphorylation in vivo is dependent on the degree of reduction 
of the intramitochondrial reducing power ([NADH]/[NAD], cytoplasmic energy state 
([ATP]/[ADP][Pi]) and intracellular oxygen pressure. Electron transport and oxidative 
phosphorylation (occurs in membranes of mitochondria in cells only under aerobic 
conditions). Nutritional implications and chemical structures are NAD and FAD. While 
the large quantity of NADH resulting from TCA cycle activity can be used for reductive 
biosynthesis, the reducing potential of mitochondrial NADH is most often used to supply 
the energy for ATP synthesis via oxidative phosphorylation. Oxidation of NADH with 
phosphorylation of ADP to form ATP are processes supported by the mitochondrial 
electron transport assembly and ATP synthase, which are integral protein complexes of 
the inner mitochondrial membrane. Oxidative phosphorylation traps this energy as the 
high-energy phosphate of ATP. In order for oxidative phosphorylation to proceed, two 
principal conditions must be met. First, the inner mitochondrial membrane must be 
physically intact so that protons can only re-enter the mitochondrion by a process 
coupled to ATP synthesis. Second, a high concentration of protons must be developed 
on the outside of the inner membrane.731, 742 "A prolonged decrease in ATP levels 
underlies a number of neurodegenerative disorders. Defects in oxidative phosphorylation 
are associated with a number of neurodegenerative disorders."748 

"The precise relationship between mitochondrial DNA mutations, impairment of oxidative 
phosphorylation and clinical phenotypes is not well understood. The prevailing view is 
that defects in ATP generating capacity due to mitochondrial DNA defect leads to energy 
failure, cellular dysfunction and eventually cell death in the affected tissues."765 

3.2.6 The Pentose Phosphate Pathway 

The pentose phosphate pathway (an alternate pathway for glucose oxidation). The 
pentose phosphate pathway is primarily an anabolic pathway to generate reducing 
equivalents, in the form of NADPH, for reductive biosynthesis reactions within cells, to 
provide the cell with ribose-5-phosphate (R5P) for the synthesis of the nucleotides and 
nucleic acids and to metabolize dietary pentose sugars derived from the digestion of 
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nucleic acids as well as to rearrange the carbon skeletons of dietary carbohydrates into 
glycolytic/gluconeogenic intermediates.738 

3.2.7 Beta-Oxidation of Fatty Acids 

Beta-oxidation of fatty acids (occurs in mitochondria of cells, only under aerobic 
conditions): Chemical structures and nutritional implications are coenzyme A (CoA), from 
pantothenic acid; flavin adenine dinucleotide (FAD), from riboflavin (vitamin B2) and 
nicotinamide adenine dinucleotide (NAD), from niacin. Fatty acid oxidation is reduced as 
this process requires NAD as a cofactor. Glycogenolysis is the breakdown of glycogen to 
glucose.732 

3.3 ENERGY FACTORIES: THE MITOCHONDRIA  

The mitochondria are essentially the body's power plants. All mitochondria are inherited 
from our mothers via the ovum, with virtually no mitochondria coming from our fathers, 
because the sperm head that penetrates the ovum in fertilization does not contain any 
mitochondria548, 549. If a number of the mitochondria in the ovum are defective, problems 
may arise as they divide and the infant is formed. If the defective mitochondria are in the 
muscles, the muscles may be weak due to poor energy production. This is true for all the 
body's organs including the brain549. Depending on where a metabolic block is in an 
inborn error of metabolism, we can try to provide energy from foodstuff that does not 
need that particular defective metabolic pathway550. "Pyridine nucleotides (NAD etc) are 
mostly stored within mitochondria where they are involved in different functions ranging 
from energy metabolism to cellular signalling. Here we discuss the mechanisms of 
mitochondrial NAD(+) metabolism and release that may contribute to the crucial roles 
played by these organelles as triggers or amplifiers of physiological and pathological 
events".687 

The mitochondria are small structures which are present in all cells. The quantity of 
mitochondria varies amongst the different types of cells. Liver cells, for example, contain 
many more mitochondria than sperm cells129. The energy that is generated, is 
apportioned for use in cellular activity, for storage as chemical compounds that are rich 
in energy (like ATP and NAD derivatives), and the remainder is released as heat39. The 
primary "objective" of the energy metabolism is the manufacturing of ATP (about 50kg 
per day in the average human being) thereby providing the power for all cellular 
activities370.  

Ninety per cent of the body's energy is provided by the mitochondria's process of 
oxidative phosphorilisation. It is an extremely effective system for providing sufficient 
energy, to maintain the body's structure and functioning, and for regulating the body's 
temperature. The process consists of two metabolic processes that are closely linked to 
each other, i.e. the citric-acid cycle and the electron-transfer chain. In complex I of the 
electron-transfer chain, NAD to NADH is involved; in the citric-acid cycle three NAD to 
NADH compounds are involved82. The citric-acid cycle cannot function without the 
availability of NAD and NADP. Slight deviations in the activity of the mitochondria can 
lead to weakness, fatigue and cognitive problems51, 68. 

Mitochondria have a crucial role both in energy production and the viability of the cell 
and recently mitochondria have been implicated in programmed cell death (apoptosis). 
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Although much smaller than the nuclear genome, MtDNA is equally important. MtDNA 
defects and the resulting mitochondrial dysfunction are important contributors to human 
degenerative diseases, ageing and cancer356. Mitochondria play a pivotal role in cellular 
metabolism and in energy production in particular. Defects in structure or function of 
mitochondria, mainly involving the oxidative phosphorylation, mitochondrial biogenesis 
and other metabolic pathways, have been shown to be associated with a wide spectrum 
of clinical phenotypes. The ubiquitous nature of mitochondria and their unique genetic 
features contribute to the clinical, biochemical and genetic heterogeneity of 
mitochondrial diseases357, 361. 

The Krebs or citric acid cycle is the final common pathway of food components, and is 
also the source of basic structural or anabolic molecules that feed and support organ 
maintenance and neurological function. This fundamental pathway of energy flow is 
critical for all organ systems. Conversions of the Krebs cycle intermediates are under the 
control of enzymes that often require vitamin-derived cofactors and minerals for their 
function. Mild inborn errors of energy metabolism which may be compatible with survival 
at least into young adulthood, but not with normal development of mental and 
neurological functions, have been associated with the abnormal spilling of the Krebs 
cycle's intermediates532. 

3.4 ENERGY SYSTEMS USED DURING EXERCISE 

The Cori cycle operates during exercise, when aerobic metabolism in muscle cannot 
keep up with energy needs. Glucose synthesized in liver and transported to muscle and 
blood. A highly exercising muscle generates a lot of NADH from glycolysis but without 
oxygen there is no way to regenerate NAD from the NADH (need NAD!). Lactic acidosis 
can and would result from insufficient oxygen (an increase in lactic acid and decrease in 
blood pH). So, the NADH is reoxidized by reduction of pyruvate to lactate by enzyme 
lactate dehydrogenase. Results in replenishment of NAD for glycolysis. Then the lactate 
formed in skeletal muscles during exercise is transported to the liver where it is used for 
gluconeogenesis. Lactate is transported through the bloodstream to the liver. Lactate is 
oxidized to pyruvate in the liver. Liver lactate dehydrogenase reconverts lactate to 
pyruvate since has high NAD/NADH ratio. Pyruvate is used to remake glucose by 
gluconeogenesis. Glucose is transported back to the muscles via the bloodstream.733 

3.4.1 LESS THAN 10 SECONDS 

The immediate energy system provides energy rapidly but for only a short period of time. 
It is used to fuel activities that last for about 10 or fewer seconds. For example weight 
lifting and picking up a bag of groceries. Components include existing cellular ATP 
stores and creatine phosphate (CP).733 

3.4.2 10 SECONDS TO 2 MINUTES 

The nonoxidative (anaerobic) energy system used at the start of an exercise session 
and for high intensity activities lasting for about 10 seconds to 2 minutes. Examples, 400 
meter run or to dash up several flights of stairs. Creates ATP by breaking down glucose 
and glycogen. Does not require oxygen. Two key limiting factors (1) body's supply of 
glucose and glycogen is limited (2) nonoxidative system results in the production of lactic 
acid.733 
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3.4.3 LONGER THAN 2 MINUTES 

The oxidative (aerobic) energy system requires oxygen to generate ATP. The aerobic 
production of energy does not produce any toxic waste products and so is the preferred 
system for prolonged exercise. Used during physical activity that lasts longer than 2 
minutes (e.g. distance running, hiking ATP production takes place in cellular structures 
called mitochondria. Can use carbohydrates (glucose and glycogen) or fats to produces 
ATP. The actual fuel source depends on: intensity and duration of the activity as well as 
the fitness status of the individual.733  

3.4.4 LONGER THAN 70-92 MINUTES 

In general, carbohydrate use increases with increasing intensity and falls with increasing 
duration of an activity. Fats are used for lower  intensity exercise. Glycogen stores are 
finite, and inevitably become depleted during long continuous exercise lasting in excess 
of 70-92 minutes (the more intensive the exercise, the quicker the glycogen is depleted). 
This applies not only to endurance events, such as marathon running but also to 
intermittent exercise sports such as soccer and rugby. When glycogen stores have been 
used up, the muscles attempt to cover their energy needs from fat metabolism. 
Unfortunately, because fat cannot supply energy at as rapid a rate as carbohydrate, the 
competitor is forced to slow down or reduce his/her rate of work to the level at which 
energy expenditure and energy synthesis are matched. This situation is made worse by 
the fact that when glycogen stores in the muscles are used up, blood glucose 
(hypoglycemia) reduces the supply of glucose to the brain, contributing to the feeling of 
exhaustion and causing a decrease in technique and the ability to make correct 
decisions.733 

3.4.5 RECOVERY AFTER EXHAUSTIVE EXERCISE 

Choice of diet has a dramatic effect on glycogen recovery following exhaustive exercise. 
A diet consisting mainly of protein and fat results in very little recovery of muscle 
glycogen even after 5 days! On the other hand a high carbohydrate diet provides faster 
restoration of muscle glycogen. Even though, however, complete recovery of glycogen 
stores takes about 2 days. During a prolonged exercise session, carbohydrates are the 
predominant fuel at the start of a workout, but fat utilizations (aerobic) increases over 
time. Carbohydrate metabolism is an energy system that does not depend on oxygen, 
but is only available for a short period of time as it rapidly causes fatigue. One of the 
reasons for this fatigue is the accumulation of lactic acid which quickly reduces the ability 
of the muscles to contract effectively. Lactic acid in the muscles can cause discomfort 
both during and after exercise, and total recovery will not occur until the excess lactic 
acid produced during exercise has been fully degraded. 733  
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NAD Energy Deficiency(NED): The Focus of NAD Therapy 
 

Research indicates that 10% of the world's population is suffering from NED, mostly 
manifesting as chronic fatigue syndrome (CFS), substance abuse, depression, stress, 
anxiety and various other chronic illnesses. NED is a spectrum disorder, which is initially 
difficult to understand. Grandmother might, for example, be suffering from NED masked 
as obesity, her son's workaholism masked his NED and her granddaughter might be a 
drug addict. The daughter-in-law is a religious addict, who never misses any prayer 
meeting. All of them wonder where the granddaughter could pick up this dirty and sinful 
habit. All four of these seemingly unrelated conditions are masks of NED, which are only 
revealed on different levels and in different ways. This e-book will clearly demonstrate 
the golden thread of NED that exists amongst these various "unrelated disorders" and 
the effective role of NAD Therapy in the treatment thereof. 

NAD Energy Deficiency (NED) differs from energy deficiency that is defined as the lack 
of food and in its worst state is called famine. NED is the cellular energy metabolic 
state, irrespective of the amount of food available or consumed, that develops and 
persists when there is not enough molecules of NAD and the other energy 
metabolic cofactors or energy factories (mitochondria) to convert the organic 
energy in food to chemical energy for use in the cells, tissues and organs. NED is 
insufficient chemical energy for life and must not be confused with the spiritual or 
psychological exhaustion, which often accompanies it or is confused with it. There are 
several definitions and descriptions of physical energy and they lead to confusion on the 
part of most people. Parents, for example, incorrectly think that a hyperactive child 
(kinetic energy) possesses too much physical energy, when he merely has to little 
energy (chemical) to lead a controlled life. Before the organic energy in food can be 
carried into the body's cells it must first be converted by means of several steps, like 
digestion and metabolic processes, so that it can then be released as chemical energy in 
the cells. Such released energy in cells only then becomes available, so that conscious 
and subconscious activities (kinetic energy) can take place on the physical, 
psychological and spiritual level. Research indicated, that 90% of our physical energy 
must be made available from the biochemical processes in the cells. Some people 
experience problems with the metabolic processes, even though enough nutritional 
particles are available due to a lack of sufficient mitochondria for the final conversion of 
nutritional particles to an adequate amount of chemical energy cannot be made 
available. Such conditions are referred to as NED, in order to distinguish them from 
chronic fatigue, which is merely one form of NED. 

4.1 THE COURSE OF NED 

Genetic NED is already present at birth in some babies and symptoms vary greatly. The 
symptoms and signs depend on where and which organs are affected by NED, and vary 
from person to person. In most cases of NED, it manifests itself in children in the form of 
changes in sleeping patterns, academic stress, problems with concentration, 
hyperactivity, behavioural problems and academical underachievement. After puberty 
sexual problems might arise and problems start developing with regard to relationships. 
In another group of persons with NED, it can only be highlighted after a job has been 
accepted in low productivity, workaholism and high degree of absence are displayed. In 
elder persons and the aged NED can hide behind masks like Alzheimer or Parkinson's 
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disease. The NED masks of the youth years such as enuresis and academic stress can 
be exchanged in later years for masks of alcoholism or toxic relationships. In brief, it 
means that NED can become visible as a result of non-execution or over-execution of 
any activity, which requires energy for the execution thereof. 

4.2 NED IS A SPECTRUM DISORDER  

Fatigue is a prominent disabling symptom in a variety of medical and neurologic 
disorders268. The familiar example of how white light viewed through a prism, splits into 
the colours of a rainbow is a good analogy of what is meant. NED can be viewed as a 
form of a spectrum disorder. In other words, one common cause (NED) can cause, 
maintain or contribute to a variety of disorders. All cells, tissues, organs and systems in 
our bodies need energy to function optimally. An NED can cause, depending on the cell 
location, various symptoms and disorders ranging from cell death to death itself. 

4.3 THE MOST COMMON CONDITION IN THE 21st CENTURY 

Dr Ali predicts in a group discussion of professionals, that chronic fatigue (which can be 
viewed as a form of NED) will probably be the most common condition in the 21st 
century, for which treatment will be sought3. Dr Gentile provided the following criteria 
during the same discussion, as an indication of chronic fatigue88: 

• Exhaustion, which lasts for more than six months, without any diagnosed cause.  
• No diagnosed physical cause of illness, that would provide an explanation.  
• Sleeping disorders and no revitalisation on waking.  
• Low tolerance of stress that is often associated with exhaustion and a vague 

sense of discomfort a few days after having participated in sport or strenuous 
physical activity. 

Another well-known example that can also serve as an example of what is meant by 
NED, is the blocking of the recycling of nicotinamide adenine dinucleotide (NAD) by 
acetaldehyde. Restricting NAD recycling can lead to symptoms like problems with 
memory, irritability, problems with concentration, depression, apathy, low intellectual 
energy, increased anxiety and panic, increased craving for alcohol, sugar and nicotine, 
decreased sex drive and increased premenstrual tension214. 

4.4 METABOLIC INDICATORS OF NED 

"The researcher must account for and reflect on innumerable variables. The clinician 
must choose key variables and act"455. Treatment differs from research in so much that it 
must be based on sound research findings and that it must be feasible and affordable. 
There are various methods to measure energy metabolic deficiencies in research, but 
only a few are affordable and feasible to be used in daily practice. Treatment is also 
based on the most cost effective methods to obtain results in the alleviation of patients' 
suffering. The metabolic indicators of NED (lactate and pyruvate blood tests) that are 
reviewed in this publication meet the requirements of affordability, feasibility and general 
accessibility for most practitioners.  

4.5 NED INHERITED, ACQUIRED AND INDUCED 
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"Recent advances in our understanding of the structure and function of the mitochondria 
have led to the recognition that inherited and acquired mitochondrial dysfunction may be 
responsible for diseases affecting the liver and other organ systems. Secondary 
mitochondrial hepatopathies are conditions in which the mitochondria are major targets 
during liver injury from another cause, such as metal overload, certain drugs and toxins, 
alcoholic liver injury, and conditions of oxidant stress. Treatment of these disorders is 
currently empirical, involving agents that may improve the redox status of mitochondria, 
promote electron flow, or act as mitochondrial antioxidants"535.  

Many acquired conditions including infections, severe catabolic states, tissue anoxia, 
severe dehydration and poisoning can lead to hyperlactacidaemia. All these causes 
should be ruled out before considering inborn errors of metabolism436. "Lactic acidosis is 
associated with both inherited and acquired metabolic diseases. Lactic acid metabolism 
in the presence of altered gluconeogenesis, anaerobic glycolysis, and acid-base balance 
is a major factor in many disorders. Inborn metabolic errors accompanied by 
derangement of metabolic pathways of glucose, pyruvate, amino acids, and organic 
acids and toxic and systemic conditions that promote tissue hypoxia or mitochondrial 
injury result in lactic acidosis. In the presence of acquired disorders, treatment is 
directed initially toward modification or cure of the primary condition and then toward 
eliminating acidosis and other metabolic complications. Specific therapy is available for 
some inborn errors of metabolism"536. The rare congenital lactic acidosis is a 
consequence of enzyme defects. The acquired form is relatively common in critically ill 
patients537. 

4.5.1 Genetic NED (Irreversible & Chronic) 

• "Primary disorders of energy metabolism are those in which the primary insult 
affects the cellular machinery required for energy metabolism. A typical example 
would be a defect in a gene coding for a mitochondrial protein.320  

• "All mitochondrial DNA in a cell is derived from the unfertilized ovum (sperm have 
virtually no mitochondria), and hence all characteristics encoded by the 
mitochondrial DNA are maternally inherited641". "Pyridine nucleotides are mostly 
stored within mitochondria where they are involved in different functions ranging 
from energy metabolism to cellular signalling. Here we discuss the mechanisms 
of mitochondrial NAD(+) metabolism and release that may contribute to the 
crucial roles played by these organelles as triggers or amplifiers of physiological 
and pathological events".687  

• "Mitochondrial diseases are a group of disorders characterized by morphological 
or functional defects of the mitochondria, the organelles producing most of our 
cellular energy. As the only extranuclear site carrying genetic information, the 
mitochondria add an important chapter into the inheritance patterns of genetic 
diseases. Mitochondrial DNA (mtDNA) is exclusively maternally inherited in 
humans, but a mitochondrial disorder may follow either maternal or Mendelian 
inheritance, depending on the site of the primary gene defect.359 

4.5.2 Acquired NED (Irreversible & Chronic) 

• "Secondary disorders are those in which the derangements of energy 
metabolism are presumably secondary to some other insult but may still be 
important for the cellular pathophysiology".320"  
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• A number of acquired conditions including infections, severe catabolic states, 
tissue anoxia, severe dehydration and poisoning can give rise to 
hyperlactacidaemia. All these causes should be ruled out before considering 
inborn errors of metabolism".436  

4.5.3 Induced NED (Reversible & Temporary) 

• "The ratio of lactate/pyruvate was elevated in both sexes after the 25% fat-calorie 
period".542  

• We have reported a case of lactic acidosis induced by ingestion of sustained-
release nicotinic acid".314  

• "Several tumour-therapeutic drugs reduce NAD and NADH levels, thereby 
inhibiting glycolytic energy production."631  

• "In the case of hypoxia, or other causes of inhibition of the electron transport 
chain, NADH accumulates and the supply of NAD is depleted. This pushes the 
balance between pyruvate and lactate dramatically in favour of lactate further 
exacerbating its production in these circumstances. This change also occurs with 
alcohol abuse with alcohol dehydrogenase depleting NAD and producing 
NADH.642" 

4.6 CHRONIC NATURE OF NED 

Research shows that NED is most often genetic and chronic in nature and, if it is not 
treated effectively, continuously and appropriately, it will have a progressive and 
destructive course. Like chronic diseases, NED is characterized by sociomedical and 
psychological characteristics. NED must therefore be managed continuously from a 
multiprofessional approach. There are no "quick-fix" solutions in the short-term, because 
although it is treatable it is not curable. NED shares the characteristics of chronic 
diseases which can be summarized as follows134: 

• The condition is, or seems to be, irreversible.  
• Patients with chronic diseases place a great demand on the available healthcare 

resources.  
• Chronic conditions are often treatable, but not curable.  
• The multidimensional nature of chronic diseases often demands major 

adjustments to the lifestyle of the patient and his family.  
• In contrast to patients with acute diseases, which are treated in particular by 

medical and nursing staff, patients with chronic diseases are more generally 
treated by their family and resources in their community.  

• Chronic diseases often rob patients of their familiar and identity-related roles, and 
demand that they must develop an alternative lifestyle.  

• Many chronic diseases in the long term require incorporation of and adaptation to 
special regimes of treatment. 

4.7 GENDER AND NED 

The rate of fatigue among women has been reported to be higher than among men. Life 
events such as childbirth, menopause, and socially imposed roles may confer unique 
vulnerability272. Chronic fatigue was the primary and most commonly mentioned health 
concern by 153 women participating in one study. Fatigue was ranked first by 27.5% 
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women and as one of the top 10 complaints by 80.4% women. They ascribed their 
fatigue to a combination of home and work activities (63.4%), poor sleep (38.2%), lack of 
time for themselves (34.1%), lack of exercise (32.5%), financial worries (28.5%), 
relationship problems (22.0%), emotional causes (17.9%), taking care of ill or frail family 
members (13.8%), lack of social or individual support (9.8%), poor physical health 
(8.9%), working in home or child care (3.3%), or gender bias/harassment (2.4%)271. 

4.8 PLEAS FOR ENERGY 

"I finally reached the point where I felt that everything was too much for me. I felt as if I 
were no longer able to deal with even the smallest things. I had a flat in the city and lived 
alone. I reached the stage where I would come home from work in the evenings and 
simply close the door behind me. I didn't talk to anyone. I didn't go out or visit friends. By 
eight in the evening I was already in bed, waking up only at seven the next morning, 
barely in time to go to work. I experienced a complete withdrawal from society... People 
either feel okay or they don't. I never felt okay. I was extremely depressed and I basically 
felt that there is nothing worth living for. When I came to Nutrimalaika, I was considering 
suicide on a daily basis. It was the one thing I thought of all the time, more so than 
anything else"247.  

These pleas for physical energy to be able to go on with a meaningful life, are echoed by 
thousands of patients every day in consulting rooms. Due to various reasons few people 
really understand the actual role of energy, and specifically the chemical energy 
processes in our bodies. Despite the teaching of biology to millions of children and 
students, most patients think of energy as something mystical and out of reach of 
ordinary man. They view the restoration of energy, by applicable supplementation, as 
unthinkable and too simple a remedy for a long-lasting and debilitating problem affecting 
their whole being. This and other reasons keep them tied down in their destructive state 
of continuous suffering. 

Although becoming tired is normal, staying tired for prolonged periods is abnormal as is 
to be chronically and untimeously plagued by NED. Most people revitalise their physical 
energy by means of nutrition, rest and sleep. There is however a group of people 
(including children even at birth) that experience severe problems in revitalising their 
energy levels through these natural means. If the body has a sufficient and regular 
supply of energy in an accessible and usable form at its disposal, it can perform 
activities, like eating, regulating temperature, sleeping, praying, laughing, grieving, 
working, cellular life and making love.  

All human activities except dying, on all levels of being, require physical energy to be 
performed. If too little or irregular physical energy is available, due to any of a variety of 
possible factors, various bridging mechanisms (i.e. substances and or behaviour) are 
used to cope with the NED. Some of these bridging mechanisms can develop into full-
blown disorders. To discuss the disorders associated with NED for clarification 
purposes, one can broadly refer to them as NEDRS. The concept "NED" serves only as 
an umbrella description and is not a diagnostic entity in itself. It is only offered as a 
possible concept to facilitate comprehensive treatment and understanding. 
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4.9 COPING MECHANISMS WITH NED 

Coping strategies with NED include energy conservation, energy restoring efforts, 
enhancing resistance to fatigue, and temperature control320. It is a natural phenomenon 
to immediately and subconsciously revert to one or other form of recovery when we 
experience problems. At Nutrimalaika it is observed that people, unaware of their 
underlying NED, desperately try to manage their NED by adopting one or more of the 
following coping mechanisms: 

Active coping styles: this can be viewed as an active approach (restoring energy) to 
deal with the underlying NED. These persons respond very well to the treatment 
approach discussed in this book. 

• Using chemical substances and behaviour (legal, illegal and natural) to increase 
their energy levels, or to suppress the symptoms of NED. Examples of this are 
substance dependency, obesity, bulimia, workaholism, insomnia, sex or love 
addiction and the abuse of certain prescribed drugs.  

• Attempting to address and deal with the trigger, by means of therapy and 
counselling. The prerequisite for achieving success with this process, is that 
sufficient energy must be available to facilitate change. The patient can draw the 
wrong conclusion, that neither counselling nor therapy works. An example of this 
is the "revolving door syndrome" where patients constantly change therapists 
and treatment regimes.  

• Attempting to increase stamina, in other words, an attempt is made to 
accomplish more with the little energy that is available. Examples of this are 
excessive exercising and exercise dependency.  

Passive coping styles: this can be viewed as a passive approach (conserving energy) 
to deal with the underlying problem. These persons initially experience problems to 
comply with the treatment approach outlined in this book. However, when their energy 
levels stabilises they too benefit from treatment to become actively involved in treatment. 

• Reducing activities that require energy, or adapting to low energy levels. 
Examples of this are lower productivity, depression, chronic fatigue syndrome, 
sexual anorexia and excessive sleeping.  

• Using inappropriate energy to deal with energy related problems on another 
dimension of being. For example using only spiritual interventions (waiting or 
relying on miracles alone) to alleviate physical problems for which effective 
treatment exists.  

• Substituting one form of coping mechanism with another and wrongly believing 
that the underlying NED is effectively dealt with. Various treatment approaches 
set "positive" addictions (e.g. lifelong support groups) as the treatment goal for 
chronic disorders.  

• Living only on one dimension of being and neglecting or ignoring the existence of 
the other dimensions of being and refraining from being a fully integrated human 
being. Religious addiction and co-dependency are possible examples of this 
coping mechanism.  
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4.10 PATIENTS' VIEWS OF NED 

If we as therapists listen carefully to what our patients are saying, we will be able to hear 
these energy deficiencies and also the pain and shame revealed to us. To illustrate this 
point the following abstracts from published interviews, with patients treated for various 
disorders, are provided.  

"Very tired, completely exhausted. I could not concentrate. By noon I was completely 
exhausted. I could not sleep at night - I was too tired to sleep. You are too tired to lift 
your arms. I think I had other symptoms like pain in the legs and in my lower back. I don't 
know what caused them... I didn't have any energy. When a piece of paper landed on 
my desk, I felt like tearing it up, whereas in the past, I found it very rewarding to create 
order. I am very meticulous. Things have to be done in a certain way, filed in a certain 
way, and balanced in the same way. It started getting to me. I didn't have the energy or 
the drive to do all these things. I struggled to do things that used to be easy. It was a 
matter of "I cannot work one minute longer". By twelve o' clock my work day was over. I 
tried to hide it from my management team"181.  

"You start to neglect your relationship with God and with your family. You don't rest 
properly. Finally I realised that I was such a devoted minister that I almost destroyed 
myself, simply because I kept on giving of myself. I kept on giving, and did not receive 
anything in return from God or my family. It is a vicious cycle. I realised that there was a 
certain day in the week that I didn't have much to do. I considered it my "day off". I would 
drink quite heavily to drown the tiredness, the desperation, the depression, because I 
didn't have the energy, or inner strength left, for I had given my all for other people. I had 
nothing left, I ended up a frustrated person, angry with everybody, and drinking was all 
that was left to do"35. 

"My marriage ended in divorce about 13 years ago. I received custody of the children. 
My life virtually fell apart. I couldn't get my life together and became depressed. About 
eight years ago I started seeing the psychologist. Before the time I kept thinking there 
had to be more to life than what I was experiencing at that stage. Nothing made me 
happy. I didn't know what happiness meant and I didn't know myself. All I knew was that 
God had to have something better in mind for me. That was when I went for help, and 
the psychologist and I have come a long way since"127. 

"I always had a hard time at school. I never took part in physical activities such as 
football, and that definitely had an effect. You know, when you take part in a sport where 
you exert yourself physically with other people, you make friends more easily. Not being 
able to keep up, affects many areas of your life ... for one thing it is very difficult to 
concentrate. A lack of energy affects everything you do. You just do less. Even your 
state of mind is affected. What I mean is that you may feel down when there is 
absolutely no reason to feel that way. The more energy you have, the more you give, the 
better you feel, the more you can do. I mean, the experience you had ... you are what 
you have achieved. It gives you a chance to experience things"60.  

"My family did not see me for almost four years, because of my involvement with her. 
She could not socialise and talk to people. So we both became withdrawn. I lost my 
friends. Then it was only she and I. Then I felt I could not take it any more. This was after 
I got divorced from her. A deadly tired feeling came over me. I did not want to live 
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anymore. I did not want to work anymore. I did not want anything. Nothing in life could 
cheer me up anymore"255.  

4.11 THE PAIN AND SHAME OF NED 

NED (expressed as fatigue) is a common symptom reported by patients. For both 
professionals and patients, discussions related to the subject of fatigue are frustrating 
and unsatisfying, because of differences in expectations, a narrow focus in therapeutic 
approach or solutions and management269. In the process to unravel the mysterious 
cause of alcoholism, the important role of sufficient energy for effective living in general 
was noticed by the author. Patients generally describe NED, irrespective of the 
presenting disorder, as fatigue, tiredness, weariness, depression, lack of physical 
energy, failure to cope, powerless, exhaustion, stress, feeling strained, feeling empty, 
helplessness, feeling drained and various other symptoms and signs.  

"In addition to arising from multiple etiologies, fatigue is also multidimensional in its 
manifestation and impact. Its effect on the quality of life of the patient is comparable to 
that of pain. Experienced by most patients as an extremely frustrating state of chronic 
energy depletion, it leads to loss of productivity which can reduce self-esteem. As a 
subtle and chronic symptom, it also places people at risk for being questioned about the 
authenticity of their complaints, particularly during the post-treatment, disease-free 
survival period. Patients themselves are reluctant to complain of fatigue, perhaps 
because they believe little can be done about it"569.  

Research shows that 77% of subjects with chronic fatigue syndrome (CFS), the lack of 
energy for sensible living, were called "psychological cases" by one or more of the 
physicians consulted. Most of these CFS sufferers were experiencing problems with 
stigmatization as expressed by estrangement (95%), attribution of CFS to psychological 
causes by others (77%), using an educational disclosure coping strategy (77%) and had 
to be secretive about their symptoms (39%)267. This stigmatization is not limited to CFS 
alone but applies to all other forms of NED. 

4.12 PSYCHOLOGICAL INDICATORS OF NED 

NED has a negative or inhibitory effect on the psychological functioning of the sufferer. 
Objective psychometric testing with the 16 Personality Factor Test (16PF SA92) 
indicates that the following five personality factors are most often found amongst NED-
sufferers.  

4.12.1 Ego Strength: Immature (C-) 

Approximately 56% of NED sufferers will probably be irritated rapidly by people and 
issues and are dissatisfied with their earthly existence and family. They become 
frustrated quickly and are often overwhelmed by the limitations in their life. They feel 
inadequate to deal with the demands of life. They are unpredictable with regard to their 
interests and attitudes. They become upset easily, avoid their duties and tend to leave 
projects in a state of non-completion. They are prone to worry about issues and are 
comfortable to interact with others in a confrontational manner. Their lack of energy 
makes it difficult for them, to complete their daily tasks successfully. They also find it 
difficult to utilise their egostrength and are therefore very dependant on other for 
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assistance and guidance. They often experience problems with handling emotion, 
frustration and impulses, or with finding a realistic outlet for it. At times they are 
overwhelmed by it and this leads to emotional outbursts and other immature actions. 
They brag about the many projects, which they complete at work and for others, but the 
most important project, namely the quality of their life, remains undealt with. 

4.12.2 Impulsivity: Serious (F-) 

They set themselves difficult targets and react with hostility, if these targets are not 
achieved. They are quiet, introspective, pessimistic and obsessed with correctness. 
They are able to engross themselves in boring work and often become very upset by 
change and unexpected events. They often suffer from symptoms, like headache, 
phobias, worrying, depression and/or nightmares. They are perceived by others, as very 
serious persons. This factor was found amongst 46% of persons, who suffer from NED. 
This characteristic of NED sufferers, makes it practically impossible for them to 
accommodate humour, which on its own can be a healing function. 

4.12.3 Insecurity: Worrying (O+) 

They tend to belittle themselves and prefer to be broody over everything. They are 
emotionally very sensitive and easily become worried and scared. They are subjected to 
feelings of inferiority and inadequacy. They often feel excessively exhausted, avoid 
stimulation and tend to be emotionally unstable. They normally exhibit an excessive level 
of morality and commitment to duty, which causes them a lot of anxiety. They 
experience their serious feelings of guilt as a vague internal conflict, which they cannot 
control easily. This factor was found, amongst 46% of persons, who suffer from NED.  

4.12.4 Tension: Driven (Q4+) 

They are tense and irritable persons, who become upset easily by small issues. They 
are excessively tense and restless. Furthermore, they are very impatient and easily lose 
their temper. Irrespective of how exhausted they feel, they still experience an obligation 
to do things. They feel dissatisfied with themselves, because none of their numerous 
projects are completed successfully. They experience intense feelings of rejection and 
suffer from a lot of sexual frustration. As a result of the above-mentioned characteristics, 
they tend to exhibit anxiety-related disorders. Their psychological energy is often 
inadequate for dealing with situations and this leads to great anxiety and irrational 
concerns. This factor was found amongst 41% of persons, who suffer from NED. 

4.12.5 Boldness: Restrained (H-)  

The person is usually very shy, suffers from an unusually poor self-concept and 
experiences problems expressing himself. The person avoids careers requiring intimate 
interpersonal contact and prefers to have one or two intimate friends. Frequently he 
displays a pronounced and prolonged reaction to threats and trepidation. His greater 
sense of duty, dedication to work and regard for authority leads to panic-stricken 
reactivity. In the presence of the opposite sex he is very inhibited and quiet. His 
withdrawn nature and hostile privacy are often the result of previous experience of 
human contact being exhaustive.  
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4.13 HUMAN FUNCTIONING AND NED 

The well-known psychologist, Maslow, had already compiled his hierarchical model of 
needs many years ago. We can extend it, by linking it to energy. Maslow's postulated 
integrated model of needs will be considered as a basis to illustrate human functioning. It 
represents a good example of the various needs that humans experience and that 
require sufficient energy to be met and maintained. As can be seen clearly in the 
following table, it also integrates all three the dimensions of being, i.e. spirit, soul and 
body.  

Furthermore, one can suggest the possibility that the energy, required to satisfy the need 
meaningfully, increases in proportion to the level of the need. In other words the 
progress to the next level requires a certain amount of energy to achieve satisfaction. All 
human activity and needs require energy to be performed or not to be performed. No 
behaviour is possible, without the body. One cannot walk or sit without a body, nor can 
one speak, think, pray or subscribe to religious faith without a body. According to this 
model we would require the most energy to reach and maintain the transcendental level. 
Furthermore if there is a decrease in energy it follows that the person will revert to a 
lower level of functioning. Although this is merely an idea which warrants further 
investigation, it is daily observed in practice. 

4.14 HIERARCHY OF NEEDS ACCORDING TO MASLOW108  

According to Maslow, transcendence is the highest need, which can be satisfied, and it 
can only be satisfied satisfactorily if the other seven needs are satisfied. Transcendence 
is the ability of a person, to succeed in spite of limited ability and unfavourable 
circumstances, and to help others to achieve self-fulfilment. If someone's energy level 
declines, it firstly exerts a negative influence on one's transcendental need, then on self-
actualisation, thereafter on the aesthetic needs then the cognitive needs, then respect, 
then love and intimacy, then safety and security and lastly the physiological needs of 
e.g. nutrition, sleep, sex etc. In other words, persons who suffer from serious NED 
function mostly on the bodily level 
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NAD Therapy: The Biochemical Basis 

Various researchers emphasise the central and vital role of NAD in most processes of 
life136, 191. Dr Davis stresses the importance of NAD, as follows: "NAD is important for 
energy. If you have too little NAD, many of your enzymatic reactions fail to function and 
then you cannot produce the energy. You cannot produce ATP. NAD supplements must 
also be added to the minimum maintenance. NAD is a very specific component, an 
essential component of your body. If you do not have it, none of your systems functions, 
and this includes your brain. If you don't have NAD, you die; it's as simple as that. You 
will never have no NAD. You will always have a little NAD, because your electron-
transfer chain possesses areas in which energy is generated, the electrons take in NAD 
and release it. In this way, it causes the functioning of the electron-transfer chain. This is 
why I say, that NAD is not a nutritional supplement. NAD is an essential and highly 
specialised component of the body, which requires it to function"65. Despite the fact that 
most of us have learned about NAD at school while studying biology, it remains relatively 
unknown as a nutriceutical energy metabolic supplement especially for NED.  

5.1 BIOSYNTHESIS OF NAD 

NAD is a co-enzyme that is mainly absorbed from food or produced naturally in the body 
from certain nutritional elements, by means of various biochemical processes105, 259 . 
"Most niacin in food is in the form of NAD or NADP. Niacin is absorbed in the small 
intestine, mostly in the form of NAD or NADP"369. NAD is mainly obtained from the NAD 
that is present in food38. NAD can be produced in the liver, in particular, under the 
control of the hormones that are secreted by the adrenal glands259. Nicotinamide is an 
important precursor of NAD, under physiological conditions151. Tryptophan is another 
important precursor of NAD and the body obtains a large proportion of NAD from this 
source. In the case of human nutrition, 60 mg tryptophan is the equivalent of 1 mg 
niacin64. 

"NAD is synthesized in red cell from nicotinic acid and PRPP through the formation of 
nicotinate mononucleotide and desamido-NAD. Synthesis of one mole of NAD requires 
two moles of ATP. NADP comes from NAD phosphorylation by NAD-kinase 
(EC.2.7.1.23). NAD and NADP analysis on a population with ATP level ranging from 800 
to 2500 nmoles/ml red cells showed a close correlation between ATP and pyridine 
cofactors. Moreover, NADP level appeared to be dependent of the redox-state of 
NADP/NADPH couple. Subjects with low NADPH (G-6-PD) deficient red cells, (Hb Koln) 
showed lower NADtot/NADP tot ratio, suggesting a NAD-kinase equilibrium shift toward 
NADP related to lower levels of the negative effector NADPH."796 "Nicotinamide 
mononucleotide adenylyl transferase (NMNAT) is an essential enzyme in all organisms, 
because it catalyzes a key step of NAD synthesis. However, little is known about the 
structure and regulation of this enzyme... NMNAT appears to be a substrate of nuclear 
kinases and contains at least three potential phosphorylation sites".786 

5.2 BIOCHEMICAL FUNCTIONS OF NAD 

NAD was the first co-enzyme to be identified in 1905 by Harden and Young138. NAD has 
more than 100 functions in the human metabolism. Even the activity of the citric-acid 
cycle, which is found in most cells, becomes restricted in the lack of NAD and NADP154. 
The body constantly requires NAD and if the NAD level becomes too low, the need for it 
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is activated in the primitive part of the brain. This biochemical action cannot be controlled 
by the mind or changed by willpower. Alcohol and the metabolites, which it creates, 
suppress this need for NAD. Excessive exercising and the associated secretion of 
endorphins also suppress the need for NAD51. 

5.2.1 Metabolic Detoxification of Chemical Substances  

NAD has already been used successfully since 1939, for the short-term treatment of 
alcoholism51. O'Halleren was however the acknowledged leader in treating various types 
of substance dependencies with the aid of NAD supplements. He used NAD to treat 
alcohol-, heroin-, cocaine-, morphine-, meperidine-, codeine-, amphetamine-, 
barbiturate- and sedative dependents166. NAD does not have the same side-effects as 
nicotinic acid at high dosages, like serious flushing and the release of histamine211.  

The intracellular metabolism of alcohol, and possibly also of other chemical substances, 
requires NAD or derivatives thereof, in order to take place. Ninety per cent of alcohol is 
absorbed almost immediately in the body's cells; the remaining 10% is discharged 
mainly in the urine. Acetaldehyde is the first metabolite of various chemical substances, 
including alcohol, that is produced26, 133, 166, 173, 176, 227, 249. Acetaldehyde is also formed 
during stress. Acetaldehyde is used as a preservative in certain dairy products214. The 
last step in the metabolic detoxification process occurs in the citric-acid cycle, where 
three NADs are involved in the process. This cycle is also responsible for the conversion 
of proteins, carbohydrates and fats into ATP. This is a purely biochemical autonomic 
reaction, and neither the person's will or any other form of control can be exercised over 
it. The biochemical reactions can be simplified as follows:  

Chemical Substance + NAD -> Acetaldehyde + NAD -> Acetate + CoA -> Acetyl-
CoA +3NAD(H) -> ATP + H2O + CO2 + Heat 

Ethanol toxicity is closely related to its metabolism in the liver. The elevated NADH/NAD 
ratio (i.e. NAD deficiency) results in alterations of the intermediary metabolism of lipids, 
carbohydrates, proteins, purines, hormones and porphyrins. This shift in metabolic 
pathways results in hyperlactacidaemia, lactacidosis, ketosis and hyperuricaemia. 
Furthermore, excess NADH can results in free radical production491, 492, 493.  

The NADH that builds up, e.g. during e.g. alcohol metabolism, will drive pyruvate to 
lactate which can lead to acidosis. The pyruvate is now not available for 
gluconeogenesis and if, as is common in serious alcoholism, the patient is not eating 
properly, hypoglycemia can result. The high NADH/NAD ratio will affect other processes 
such as b-oxidation. One clinical manifestation is liver disorders associated with 
alcoholism: fatty liver, alcoholic hepatitis and, sometimes, cirrhosis. The burden on 
oxidizing systems also leads to increased use of the P450 or microsomal oxidizing 
system which can have important effects on steroid metabolism and other processes 
involving this system491, 492, 493.  

5.2.2 Repairing DNA 

NAD and niacin (a precursor of NAD), play an important role in defending cells against 
DNA damage by genotoxic particles. Research shows that niacin supplementation, 
particularly for persons who initially have lower levels, improves the level of NAD in 
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blood and lymphocytes99. NAD plays a major role in repairing DNA44, 156, 196. Research 
shows that damage to DNA can possibly stimulate the biosynthesis of NAD and that the 
repair of DNA can be increased and accelerated in cells with increased levels of NAD112. 
Cytotoxic substances reduce the intracellular levels of NAD and can lead to the death of 
cells. DNA strand breakage decreased proportionately to NAD concentrations over time 
in lymphocytes exposed to oxygen radicals367. The results suggest a general correlation 
between DNA damage and acute lowering of cellular NAD pools377, 564.  

"Rejoining of DNA single-strand breaks generated by treatment of plasmids with gamma-
rays, neocarzinostatin, or bleomycin was catalyzed inefficiently by human cell extracts. 
The reaction was strongly promoted by the addition of NAD+, which was employed for 
rapid and transient synthesis of poly(ADP-ribose)... NAD(+)-promoted DNA repair by 
soluble cell extracts also occurred with alkylated DNA as substrate and was suppressed 
by 3-aminobenzamide. A similar stimulatory effect by NAD+ was observed for repair of 
ultraviolet-irradiated DNA, and this could be ascribed to the presence of pyrimidine 
hydrates as minor radiation-induced DNA lesions".788  

5.2.3 Generating Energy  

During one of our dietician’s lectures in Nutritional Biochemistry at Pretoria University, an 
individual's theoretical daily need for NAD, assuming that none is recycled, was 
calculated. The calculation showed, that the average person's body contains 
approximately 16 grammes of NAD and that it had to be recycled 2 160 times during 
every 24 hours through the body. Had the body lacked the ability to recycle NAD 
successfully, 35,91 kg of NAD (approximately 72 000 containers of NutriNAD, or 7,2 
million MultiNAD or MalaikaNAD capsules) would have to be taken every day, in order to 
supplement it. NAD plays an important role in the production of ATP (the basic energy 
molecule) in the body. 

NAD and NADP, which are pyridine nucleotides, are rated as being amongst the 
important high energy compounds in the biochemistry of organisms138. The reduction of 
NAD plays an important part in the citric-acid cycle and contributes to the production of 
22 molecules of ATP from one molecule of glucose38. NAD and its derivatives NADH, 
NADP and NADPH have regulatory functions in the generation of triose phosphates and 
pyruvate from glucose607. NAD is reduced to NADH in the metabolism of glucose. The 
hydrogen molecule is obtained from the metabolism of fats, carbohydrates and proteins. 
The activated NADH plays a part in several critical bodily functions, amongst others, in 
the continued production of ATP, which is the basic energy compound in the body45. 
NAD plays an important role in the release of energy from carbohydrates, fats and 
proteins137. In the absence of oxygen, pyruvate must be converted to lactate to 
regenerate NAD from NADH in the cytoplasm. In the presence of oxygen, the 
mitochondria can reoxidize cytosolic NADH by an indirect process, involving the 
mitochondrial "shuttle systems"348. 

5.2.4 Improving Immunity  

Phagocytes use NADPH as a source of energy, to destroy pathogens. The NAD(P)H, 
that is available, is also used to protect the body against free radicals and to, in this way, 
prevent illnesses and damage. High dosages of ascorbic acid can supplement the 
activity of the NAD(P)H, which is only available to a limited extent45. Research on the 
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effect of the Epstein-Barr virus on lymphocytes, indicates that the cultivated cells' levels 
of NAD were lower. The addition of NAD restored the levels within two hours. The study 
also discusses the effect of NAD on the mitochondrial metabolism and the relationship 
between NAD and the activity of complex I in cultured human cells194. 

5.2.5 Improving Brain Functions  

The brain is metabolically speaking one of the most active organs in the body and 
consumes approximately 20% of all energy generated21, 350. Its weight-to-energy ratio is 
ten times more than that of most other organs. The brain does not really have any 
reserves of energy, in the true sense of the word, and must therefore be supplied 
continuously with energy by the body. The brain, as a whole, consumes approximately 4 
x 1021 molecules of ATP per minute and this increases during REM sleeping. During the 
first ten years of a child's life, the brain consumes up to twice as much energy as during 
adulthood212. When pyruvate oxidation is impaired, glycolysis will run faster than normal 
to try to make up for deficient ATP production. This will cause more production of lactate. 
The brain relies on oxidation of glucose as an energy source and has a limited ability to 
oxidize fatty acids. In cases of severe energy depletion mental retardation is not 
surprising348. NAD plays an important part in the production of ATP in cells38.  

Derivatives of niacin, mainly in the form of NAD and NADP coenzymes, are found 
abundantly in brain tissue. In the case of niacin deficiency, the brain's supply of NAD 
declines sharply and the functioning of the brain is disturbed; malfunctioning of the brain 
(dementia) is indeed one of the primary characteristics of pellagra. If the NAD deficiency 
lasts for an extended period, permanent brain damage develops144. 

Scientists have discussed the possible use of NAD for the treatment of 
neurodegeneration155 and the improvement of brain functions. NADH plays a role in the 
synthesis of the neurotransmitters, i.e. noradrenaline and dopamine, which are important 
for maintaining a positive state of mind42. South African research on NAD, that was 
conducted for the manufacturer, also confirms the normalising effect of NAD on the 
neurotransmitters, i.e. dopamine, adrenaline and noradrenaline. NAD probably plays a 
role in the production of serotonin and other neurotransmitters in the brain214. 

5.2.6 Normalizing Cell Functions  

"The corepressor CtBP (carboxyl-terminal binding protein) is involved in transcriptional 
pathways important for development, cell cycle regulation, and transformation. We 
demonstrate that CtBP binding to cellular and viral transcriptional repressors is regulated 
by the nicotinamide adenine dinucleotides NAD+ and NADH".779  

"NAD is the substrate of a novel chromatin-associated enzyme-ADP-ribosyl transferase 
(ADPRT). In this study, the cell-cycle dependent change in cellular NAD content was 
observed in a line of human amnion FL cells. It was found that the cellular NAD content 
of FL cells was highest in G1 and lowest in S/G2-G2. 3AB, a potent ADPRT inhibitor, 
can inhibit the cell cycle dependent change in cellular NAD content and also inhibit DNA 
synthesis in the S phase and extend the S phase. The results indicate that ADP-
ribosylation may be involved in DNA replication and cell cycle progression. It was also 
found that the DNA-damaging agents, MNNG, MMS and 4NQO could lower cellular NAD 
content in a dose-dependent way".780 
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"Hepatocytes were found to be remarkably resistant to suicidal NAD+ depletion due to 
consumption for chromatin-associated poly(ADP-ribose) biosynthesis, which normally 
follows infliction of DNA damage in mammalian cells... This differential behaviour, 
demonstrable also with other carcinogens, can be attributed to the different NAD+ 
biosynthetic capacities of these cells".781 

"Marked depletion of intracellular NAD+ prior to toxicity and a protection against toxicity 
associated with maintenance of NAD+ suggest a possible role for the maintenance of 
intracellular NAD+ in cellular integrity." 782 

"Many cellular enzymes use NAD+ as coenzyme or substrate, depending on the nature 
of the enzymatic reaction. Under certain conditions the cellular NAD+ concentration may 
become rate-limiting for such enzymes. For instance, when eucaryotic cells are exposed 
to high concentrations of DNA-damaging agents, the resulting DNA strand breaks may 
stimulate the nuclear enzyme poly(ADP-ribose) polymerase (PARP) to such an extent 
that the cellular pool of NAD+, which is the substrate for this enzyme, is severely 
depleted, possibly leading to acute cell death".783 

"When mouse leukemia cells are treated with gamma-radiation or neocarzinostatin the 
intracellular NAD and ATP levels fall rapidly. We have shown that the ATP response is a 
consequence of the decreased NAD level. We suggest that this low NAD level results in 
decreased glycolytic activity and that there is a subsequent accumulation of 
phosphorylated sugars associated with the fall in ATP. Under these extreme conditions, 
therefore, the NAD level probably regulates the rate of glycolysis in cells which are 
utilising a rapidly metabolisable sugar as their energy source".784 

"Ionizing- and ultraviolet-radiation cause cell damage or death by directly altering DNA 
and protein structures and by production of reactive oxygen species (ROS) and reactive 
carbonyl species (RCS). These processes disrupt cellular energy metabolism at multiple 
levels. The formation of DNA strand breaks activates signalling pathways that consume 
NAD, which can lead to the depletion of cellular ATP. Poly(ADP)-ribose polymerase 
(PARP-1) is the enzyme responsible for much of the NAD degradation following DNA 
damage, although numerous other PARPs have been discovered recently that await 
functional characterization. Studies on mouse epidermis in vivo and on human cells in 
culture have shown that UV-B radiation provokes the transient degradation of NAD and 
the synthesis of ADP-ribose polymers by PARP-1... Identifying approaches to optimize 
these responses while maintaining the energy status of cells is likely to be very important 
in minimizing the deleterious effects of solar radiation on skin".785  

"Peroxynitrite and hydroxyl radicals are potent initiators of DNA single strand breakage, 
which is an obligatory stimulus for the activation of the nuclear enzyme poly(ADP-
ribose)synthetase (PARS). Rapid activation of PARS depletes the intracellular 
concentration of its substrate, NAD+, slowing the rate of glycolysis, electron transport 
and ATP formation. This process can result in acute cell dysfunction and cell necrosis. 
Accordingly, inhibitors of PARS protect against cell death under these conditions. In 
addition to the direct cytotoxic pathway regulated by DNA injury and PARS activation, 
PARS also appears to modulate the course of inflammation by regulating the expression 
of a number of genes... In vivo data demonstrate that inhibition of PARS protects against 
various forms of inflammation, including zymosan or endotoxin induced multiple organ 
failure, arthritis, allergic encephalomyelitis, and diabetic islet cell destruction".787 
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"Recent studies point to the naturally occurring molecules in expression of radiation 
damage and in protection. DNA repair was shown to be one of the parameters that can 
be modified to attain improved protection. The need for a natural compound that can 
enhance DNA repair in order to improve cellular protection focused our attention on 
nicotinamide (NA). The effects of addition of NA, a precursor for NAD+ synthesis, on the 
DNA repair capacity following gamma and ultraviolet irradiations were studied in several 
repair-proficient and repair-deficient cell lines. The addition of low concentrations of NA 
(less than 3 mM) resulted in increased repair synthesis in the repair-proficient cells. 
Addition to repair-deficient cells resulted in decreased repair synthesis. Cells which 
repair damage from one type of radiation, and not from another, responded accordingly 
to the presence of NA. However, addition of high concentrations of NA to repair-
proficient cells resulted in decreased repair synthesis. Thus, nicotinamide can improve 
the repair capacity in a concentration-dependent manner, but it clearly requires the 
existence of functional repair processes."789  

"An intimate relationship exists between DNA single-strand breaks, NAD metabolism, 
and cell viability in quiescent human lymphocytes. Under steady-state conditions, resting 
lymphocytes continually break and rejoin DNA. The balanced DNA excision-repair 
process is accompanied by a proportional consumption of NAD for poly(ADP-ribose) 
synthesis. However, lymphocytes have a limited capacity to resynthesize NAD from 
nicotinamide. An increase in DNA strand break formation in lymphocytes, or a block in 
DNA repair, accelerates poly(ADP-ribose) formation and may induce lethal NAD and 
ATP depletion".790 

"These data indicate for the first time hormonal modulation of NADase resulting in two 
signals: (1) enhancement of NAD+ which may explain the increase in ADP ribosylation 
and activation of cholera-toxin substrates leading to facilitation of protein secretion; (2) 
suppression of cell cADP-ribose and consequently intracellular Ca2+ which may explain 
the melatonin-induced inhibition of protein secretion".791 

"Extracellular NAD is degraded to pyridine and purine metabolites by different types of 
surface-located enzymes which are expressed differently on the plasma membrane of 
various human cells and tissues... ATP was found to be the main labelled intracellular 
product of exogenous NAD catabolism; ADP, AMP, inosine and adenosine were also 
detected but in small quantities... These results confirm that adenosine is the NAD 
hydrolysis product incorporated by cells and further metabolized to ATP, and that 
adenosine transport is partially ATP dependent".792  

5.3 NAD(H) IN FOOD 

Free nicotinic acid (vit B3) and nicotinamide (active form) are present in nature in only 
small amounts. Nicotinic acid is mainly bound to macromolecules in plants, while 
nicotinamide is usually a component of NADP (coenzyme form) in the animal world. 
Nicotinic acid can be formed in humans from the metabolism of dietary tryptophan. 
Important sources of preformed niacin include beef, pork, wheat flour, maize (corn) flour, 
eggs and cows’ milk. Human milk contains a higher concentration of niacin than cows’ 
milk. In unprepared foods, niacin is present mainly in the form of the cellular pyridine 
nucleotides NAD (coenzyme 1)and NADP.  



Copyright ©Verwey, 1989 – 2009 50 

Raw food contains the amounts of NADH detailed in the following table. Cooked food 
contains much less NADH because some of the NADH is lost during the preparation23. 
The NAD co-enzyme continuously varies between the NAD or NADH compound in the 
body68, 83, 105. Other derivatives of NAD are NADP and NADPH138. For the sake of 
completeness, the figures have been converted to show the quantity of food required to 
be taken to match the NAD used in one NutriNAD capsule. 

RAW FOOD EQUIVALENT FOR EACH NUTRINAD CAPSULE  

• 10kg of raw red meat 
• 12.5kg of poultry 
• 14.3kg of fish 
• 25kg of yeast 
• 250kg of potatoes 
• 500kg of grain 

5.4 STORAGE OF NAD IN CELLS 

"Pyridine nucleotides are mostly stored within mitochondria where they are involved in 
different functions ranging from energy metabolism to cellular signalling. Here we 
discuss the mechanisms of mitochondrial NAD metabolism and release that may 
contribute to the crucial roles played by these organelles as triggers or amplifiers of 
physiological and pathological events".687 There are two pools of NAD in most cells. One 
is the inner mitochondrial pool and the other is the cytoplasmic pool. "Tissue levels of 
NAD appear to be regulated primarily by the concentration of extracellular nicotinamide, 
which in turn is controlled by the liver in a hormone-sensitive manner. Hepatic regulation 
involves the conversion of excess serum nicotinamide to 'Storage NAD' and inactive 
excretory products, and the replenishment of serum nicotinamide by the hydrolysis of 
'Storage NAD.' Tryptophan and nicotinic acid contribute to 'Storage NAD,' and thus are 
additional sources of nicotinamide627."  

5.5 POSSIBLE CAUSES OF INDUCED NAD DEFICIENCY 

It appears from literature that several factors can lead to NAD deficiencies. Genetics, 
nutrition, chemical substances and certain diseases possibly play a part51. Mitochondrial 
disorders could be a cause68. Nutrient dependency, ageing and nutrient deficiencies are 
possible causes105. Malfunctioning of the liver and adrenal glands might play a role259. 
NAD possibly cannot be recycled properly. The contributing potential of digestive 
problems can be added to this214. In the case of certain disorders, for example an 
overactive thyroid gland, too much energy is released as heat and it is stored 
inadequately68.  

NAD deficiencies are probably also induced or aggravated by the following chemical 
substances: 

• biopsy-proven zidovudine myopathy resulted in a high lactate:pyruvate ratio538.  
• patients on valproic acid had reduced lactate and lactate:pyruvate ratios539.  
• elevated lactate in white matter and the possible response to antioxidants 

suggests mitochondrial dysfunction in progressive spongiform 
leukoencephalopathy following inhalation of heated heroin vapor540.  
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• lactic acidosis is induced by ingestion of sustained-release nicotinic acid542.  
• the mean plasma lactate concentration was elevated in 42 patients poisoned with 

paracetamol543.  
• parvovirus infection was accompanied by rapid depletion of intracellular NAD 

stores565.  
• NAD synthesis is decreased significantly in thalassemic red blood cells566.  
• The ratio of lactate to pyruvate was elevated in both sexes after a 40-day period 

of a 25% fat-calorie restricted diet. The lactate and pyruvate decreased 
significantly only in males (pyruvate greater than lactate) but not in females314.  

• DNA-damaging agents N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), methyl-
methanesulphonate (MMS) and 4-nitroquinoline-N-oxide (4NQO) could stimulate 
ADP-ribosyl transferase (ADPRT) activity and reduce the cellular NAD content in 
a dose-dependent way564.  

• Several tumor-therapeutic drugs reduce NAD and NADH levels, thereby 
inhibiting glycolytic energy production631.  

5.6 THERAPEUTIC CHARACTERISTICS OF NAD 

"Nicotinamide mononucleotide adenylyltransferase (NMNAT), a member of the 
nucleotidyltransferase alpha/beta-phosphodiesterases superfamily, catalyzes a universal 
step (NMN + ATP = NAD + PP(i)) in NAD biosynthesis. Localized within the nucleus, the 
activity of the human enzyme is greatly altered in tumor cells, rendering it a promising 
target for cancer chemotherapy."778 NAD-deficiency disorders include conditions like 
anorexia nervosa, substance dependency, early diabetes, heart problems, hypertension 
and various behavioural disorders. NAD deficiencies can develop as a result of diets that 
lead to lower NAD levels. Approximately 10% of people suffer from a serious and 
possibly chronic lack of NAD, which can often also be of a genetic nature51. Therapy with 
NAD precursors like nicotinamide might have remedial effects on possible biochemical 
abnormalities, thereby retarding progression of diabetic microangiopathy607. "NAD and 
NADH are converted into each other in numerous different metabolic activities. In some 
metabolic reactions it is NAD which is the needed catalyst, with NADH a useful by-
product, in other reactions the situation is reversed638". 

5.6.1 Patents for NAD Therapy  

NAD was patented in 1964, for the treatment of drug dependency. It was registered in 
1966, for the treatment of alcoholism. The patent for the use of NAD supplementation in 
the treatment of ileus and shock was awarded in 1967. The patent for use in the 
treatment of schizophrenia was also approved during the same year. Shortly thereafter, 
the patent for the use of NAD in the treatment of arthritis was also approved. A patent is 
registered which generates NAD or nicotinamide adenine dinucleotide phosphate 
(NADP) in the body344. 

5.6.2 Determining NAD Levels  

NAD is present in all body cells and it is clinically not easy to measure it. Researchers 
found in their experiments, that the absolute conversion-speed of NAD is 78 000 
molecules per second per cell and that it has a half-life of between 48 and 78 minutes186. 
NAD's half-life in the brain is approximately 3-4 days and in the liver approximately 10 
hours64. High-pressure fluid-chromatography measurements can be used to measure 
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levels of NAD. The measuring method can be replicated easily and is a reliable method 
for measuring levels of NAD in human blood195, 197. Standard blood-tests, which provide 
an indication of NAD levels, consist of the lactate and pyruvate, ß-hydroxybutyrate and 
acetoacetate measurements138. The latter two measurements indicate the mitochondrial 
levels of NAD/NADH and this is a useful measurement for determining possible defects 
in the citric-acid cycle. In the presence of NAD or NADP 15-18% of the cortisol was 
converted to cortisone: no other products could be detected443. 

"A significant decline of cellular energy after aerobic performance was detected with both 
approaches to a similar extent (P<0.01). However, the extracellular NADH 
metabolisation assay (ENMA) is more convenient to perform than the determination of 
intracellular ATP/ADP. Due to its easy and versatile handling, a huge array of possible 
applications like monitoring the training efficiency of athletes, the fitness of senior 
citizens or the recovery from disease may be envisioned."775 

5.6.3 Duration and Effect of NAD Therapy  

NAD is not a drug and it takes a while before its effect can be consciously experienced. 
Most people become aware of an increase in energy after four or six weeks' 
supplements. It is furthermore also important to bear in mind, that NAD Therapy only 
provides energy for dealing with problems and cannot solve problems on its own. It 
provides the energy that is necessary to be able to identify and deal with the 
psychological and mental problems, which contribute or are due to low levels of energy. 

Clinicians found during their treatment of a patient with MELAS, that the supplements' 
effect could be observed in the level of erythrocytes, after 6 weeks' treatment. The blood 
level of lactate to pyruvate declined by 50% within 3 days and its urine level declined 
within two weeks. Clinical improvement and reduction of scarring in the brain, as 
determined by MRI scans, occurred within a month140. 

"Alkylating agents cause a marked depletion of cellular NAD+ levels by activating 
nuclear ADP-ribosyl transferase (ADPRT), which utilizes NAD+ as a substrate in the 
synthesis of poly(ADP-ribose). As a consequence of NAD+ depletion, it is possible that 
cellular ATP pools could be depleted. Because of this, exogenously supplied NAD+ had 
been proposed as a way to counteract some of the effects of an alkylator. We found that 
exogenously supplied NAD+ significantly increased intracellular levels of NAD+."777  

5.6.4 Safety of NAD Therapy  

NAD Therapy has been used intravenously in South Africa since 1974 and, according to 
the manufacturer, no side-effects have yet been reported by clinicians. More than 15 000 
NAD supplements (500 mg per drip) have been administered intravenously at 
Nutrimalaika since 1989, to more than 6 000 patients, who ranged in age from as young 
as 9 - 90. Furthermore, no race-, gender- or age-related contra-indications were 
encountered. Since 1995 many patients have used 50mg of NAD orally dissolved in 
340ml of carbonated sodawater. This has now become the norm because almost all of 
the 6 000 patients at Nutrimalaika and those of the 120+ participating private 
practitioners have changed to the 50mg NutriNAD capsules specifically formulated for 
such use. 
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The following information is based on results from research, that was provided by the 
manufacturer of the intravenous form of NAD. The same quality of NAD is also used in 
the MultiNAD capsules. The lethality dosage (LD50) of NAD is as follows: 

• 1 360mg/kg IV - mouse 
• 3 500mg/kg IM - mouse 
• 2 610-3 050mg/kg IM - rat 
• 1 780mg/kg IM rabbit 
• 2 900mg/kg IM dog 
• 2 900mg/kg IV dog 

Results of acute toxicity do not indicate any pathological changes in mice, rabbits, rats or 
dogs. Results of chronic toxicity after 52 weeks, during which NAD of up to 300 mg/kg 
was administered intramuscularly to rats every day, indicate no toxicity that can be 
attributed to NAD. Haematological evaluations, blood-chemical measurements and 
histopathological examinations of the heart, liver, kidneys, spleen, gonad, adrenal 
glands, thyroid and pituitary gland did not yield any significant changes. The same 
research indicates no significant changes during reproduction and gestation in rats. The 
NAD infusion is terminated on all patients during pregnancy, irrespective of these 
findings. During pregnancy only the capsules are continued with. 

5.6.5 Stability of NAD Therapy 

The NAD in the NutriNAD, MalaikaNAD and in the MultiNAD capsules consists of the 
same form of NAD. NAD is a powder, that ranges in colour from white to pale yellow. 
The NAD vials have an expiry date of two years after manufacturing, when stored in a 
refrigerator. If the NAD is in any solution, it will remain stable in a refrigerator for at least 
a week. All NAD preparations must therefore preferably be in powder form and must be 
stored in a refrigerator or cool place. A Canadian company recently changed their bottles 
to read NAD instead of NADH. NAD, known as Coenzyme 1, plays an important role in 
energy production. The company, felt that NADH was less stable as a supplement than 
NAD638. 

5.6.6 Alternative Names for NAD  

NAD is also referred to in literature as diphosphopyridine nucleotide (DPN), nadide, 
adenine-D-ribose-phosphate-phosphate, cozymase, coenzyme 1, D-ribose-nicotinamide, 
vitamin PP and enzopride. 

5.6.7 NAD Therapy and Interaction with Other Medication  

No contra-interaction with any other medication, like antidepressants, neuroleptics or 
other medications, was reported with the use of the NAD containing capsules. It was 
however found, that the dosages of some medications (antihypertensives, insulin, 
medication for cholesterol, antidepressants, anxioliticums etc) have to be decreased in 
time. What however does happen, are that side-effects similar to an overdose of other 
medications, which are used at the same time, often come to the fore. Medication for 
blood pressure is an example of this. NAD stabilises the person's blood pressure and 
therefore the dosages of the medication for blood pressure must be adjusted 
accordingly, to prevent side-effects such as a too high or low blood pressure. What also 
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happens often, is that other symptoms and conditions, which were masked by the NED, 
become apparent to the NED sufferer, when the body becomes stabilised. It is then 
incorrectly referred to as side-effects of NAD Therapy. 

5.6.8 Contra-indication for NAD Therapy  

According to the manufacturer, no contra-indication has been reported since 1974 by 
any clinician, for the use of NAD. NAD must however be used with care in persons with 
Gilbert's disease, in whom it can cause serious abdominal pain65. 

5.7 HOMEOPATHY AND NAD THERAPY 

Many of the medications, that are utilised in the practising of homeopathy, in the form of 
tablets and injections, contain NAD. The use of NAD Therapy is in line with the natural 
order, that is adhered to by disciplines which use natural healing. These medications are 
used to treat a large variety of conditions and particularly in homotoxicology. These 
medications have furthermore been used for many years. 

5.8 POPULARITY OF NAD THERAPY 

Although NAD Therapy were used in the treatment of alcoholism since 1939, patented in 
1964 and the NAD vials officially registered in 1974 in South Africa it is still relatively 
unknown by treatment professionals. A possible explanation is that treatment 
professionals not working with substance dependency or those working with substance 
dependency from the moral treatment approach would probably be not aware of NAD 
Therapy and its energy related characteristics. NAD has been available as oral 
supplements in capsule form since 1997 in South Africa. An international researcher 
ascribes the relative unpopularity of NADH, also applicable to NAD therapy, to its high 
cost of around 10,000 dollars per kilogram346. Several laboratories around the world are 
currently involved in studies for the development of NAD analogues for therapeutical 
applications92. Although NAD is part of all nature and man since creation, NAD Therapy 
is relatively new. The chronological course of NAD reveals that it only picked up 
momentum since the ground breaking article of Prof Cleary in 1986. 

• 1905 The coenzyme nicotinamide adenine dinucleotide (NAD) is identified  
• 1939 NAD is first used for the treatment of alcoholism  
• 1955 Dr Hoffer uses NAD for the treatment of schizophrenia  
• 1961 Dr O’Halleren uses NAD-drips for the treatment of all chemical addictions  
• 1970 The role of the mitochondria in various diseases are outlined  
• 1974 The NAD-drips are registered and manufactured in South Africa for the 

treatment of acute and chronic alcoholism  
• 1986 Prof Cleary writes the first article on NAD Deficiency Diseases  
• 1989 Alkogen is founded for the outpatient treatment of all chemical addicts with 

NAD-drips In May 2004 the name is changed to Nutrimalaika.  
• 1993 Mitochondrial DNA are identified as mainly maternally inherited  
• 1994 Patients with a variety of disorders are treated at Alkogen with NAD-drips  
• 1997 Alkogen Products manufactures the capsule MultiNAD and other nutritional 

supplements containing the metabolic energy cofactors  
• 2000 The Afrikaans edition of this NAD Therapy e-book was published  
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• 2002 The first edition of this NAD Therapy e-book is published in which more 
than 100 disorders relating to NAD Deficiency are discussed  

• 2003 Alkogen Products manufactures the capsule NutriNAD with 50mg pure 
NAD replacing the NAD-drips in the Alkogen Products treatment program  

• 2003 Prof Cleary published the first international article on Alkogen’s NAD 
Therapy  

• 2003 Nutrimalaika, the nurses-led centres, is founded for the treatment of infants 
and children up to 12 years, old suffering from NED with MalaikaNAD (especially 
formulated for children) and NutriNAD supplements.  

5.9 SPORT AND NAD THERAPY 

"We previously reported that the blood NAD levels are decreased by severe exercise. 
College female students exercised moderately with bike-ergometers. The blood NAD 
levels elevated after moderate exercise. However, the blood NAD levels decreased after 
all-out exercise. The changes in whole blood tryptophan (a precursor of pyridine 
nucleotides) levels were similar to that in NAD. The glucose levels in whole blood and 
the non-esterified fatty acid levels in serum decreased according to exercising time." 774 

The Cori Cycle operates during exercise, when aerobic metabolism in muscle cannot 
keep up with energy needs. Glucose synthesized in liver and transported to muscle and 
blood. A highly exercising muscle generates a lot of NADH from glycolysis but without 
oxygen there is no way to regenerate NAD from the NADH (need NAD!). Lactic acidosis 
can and would result from insufficient oxygen (an increase in lactic acid and decrease in 
blood pH). So, the NADH is reoxidized by reduction of pyruvate to lactate by enzyme 
lactate dehydrogenase. Results in replenishment of NAD for glycolysis. Then the lactate 
formed in skeletal muscles during exercise is transported to the liver where it is used for 
gluconeogenesis. Lactate is transported through the bloodstream to the liver. Lactate is 
oxidized to pyruvate in the liver. Liver lactate dehydrogenase reconverts lactate to 
pyruvate since has high NAD/NADH ratio. Pyruvate is used to remake glucose by 
gluconeogenesis. Glucose is transported back to the muscles via the bloodstream. 733  
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Biomarkers in NAD Therapy  
 

"This is mitochondrial medicine ... We can fix these blockage but they have to be 
understood by competent laboratory work and interpretation... There is nothing 
accidental or random... You go to the biochemical substrates and look at them instead of 
covering it up with drugs... A rational person will not oppose simple blood and urine 
studies for additional study of their case, especially when faced with the possibility of 
being on drugs the rest of their lives. A rational person will not feel threatened by this. 
When I approach physicians and talk to them, to partner with them to get the tests I want 
ordered for a patient, I rarely encounter resistance"674. 

Existing blood tests, which are internationally available and in use since 1925, are used 
and provide good indicators of a person's biochemical energy level. The two tests, which 
are used, are the lactate and pyruvate tests. The person's lactate and pyruvate are 
measured in venous blood by pathologists and the results are used to determine three 
energy values. The tests can also be conducted on arterial blood, cerebrospinal fluid and 
tissue biopsies from affected organs, to obtain more accurate results. The blood tests 
are generally available from most pathologists. Prior arrangement must however be 
made, to ensure that the required test tubes are available. The large range of normal 
values of the tests provides for 95% of the variation in the normal population. The 
chance that someone will present with NED, is therefore only 5%. Blood tests, which 
were conducted by independent pathologists for Nutrimalaika on more than 2 000 
persons with one or the other form of NED or NEDRS, indicate that 87% exhibit a 
deviation in respect of one or more of the energy values. This finding is also reported in 
the more than 600 scientific articles, which were consulted.  

"Concentrations of the energy-related substances lactate, pyruvate, glucose, and 
hypoxanthine were measured, and the lactate/pyruvate ratio was calculated".280 "Lactate 
and Pyruvate: These two compounds provide useful insight to basic metabolic factors 
due to their position in the physical energy production process. Pyruvate is the anaerobic 
breakdown product of glucose. Its further conversion to acetyl-CoA requires the pyruvate 
dehydrogenase enzyme complex. Pyruvate dehydrogenase requires cofactors derived 
from thiamin, riboflavin, niacin, lipoic acid, and pantothenic acid for optimal function."532 
"Laboratory studied showed elevated levels of lactate and pyruvate in cerebrospinal fluid 
(CSF), without notable elevated levels in serum.643"  

6.1 ENERGY VALUES DERIVED FROM THE BLOOD TESTS 

The separate measurement of lactate and pyruvate, as well as the ratio between the 
two, provide a unique perspective of the energy metabolism, as well as several cues on 
how to improve the production of physical energy. In order to make it more 
comprehensible, it was transformed into three Energy Values each with a normal value 
at 100+. An energy value of 100 (borderline value) only means, that there is enough 
physical energy available for an ordinary day. Energy values higher than 100 means that 
the person has enough physical energy to engage in new projects or can handle daily 
demands more effectively. Most people shy away from new concepts and therefore it 
was decided, to refer to it as "energy values", because these are indicators of the NAD 
energy production. The debt of chemical energy is visible in cellular, tissue and organ 
damage and loss of quality of life over time. 
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Due to the general low physical energy levels of NED patients their blood are collected 
in a non fasting state, but the normal range for fasting values are used in the calculations 
of the Energy Values. Venous blood samples of more than 3 000 patients with NEDRS 
related complaints were collected at Nutrimalaika of which 87% clearly showed an NAD 
Energy Deficiency. Follow-up blood tests after 6 week of NAD supplementation showed 
an improvement in the average energy blocks of patients from 52 to 81. International 
research show that clinical improvement takes up to 12 weeks. Follow-up blood tests are 
now only done after 12 weeks of treatment. physical energy is visible in cellular, tissue 
and organ damage and loss of quality of life over time. 

6.2 ENERGY VALUE I (Lactate to Pyruvate Ratio: Normal Range lower than10)239, 
749  

This value is an indication of the ratio between the measurements of lactate and 
pyruvate, and provides a reliable measurement of the NAD levels in the blood. The 
normal value is set at 100+ and values, which are lower than 100, indicate the possibility 
of an NAD deficiency. On their own, the two blood measurements might seem to be very 
good, but if they are viewed in relation to each other a more reliable indication of the real 
availability of physical energy becomes clear.  

Formula for Energy Value I (Normal Value is 100+) 

• Use both of the Pyruvate and Lactate values reflected on the blood test results 
• Formula: (Pyruvate value x 1000) ÷ Lactate value 

This formula is based on the following biochemical reaction that continually takes places 
in our bodies: 

• 10 x Lactate = 1 x Pyruvate  

Energy Value I can be explained better, by comparing it to the concepts of financial 
assets and liabilities, and the relationship between the two, which is referred to as 
liquidity. Someone could be a millionaire if you look at his assets alone, but if his 
liabilities are taken into the equation and it greatly exceed his assets he is actually 
technical insolvent. Amongst the almost 3 000 patients, who were tested at Nutrimalaika, 
53% deviated in respect of this value. Deficiencies on this value normalises with NAD 
supplements. 

• "Measured enzymatically in blood or CSF as an index of impaired pyruvate 
metabolism due to defects of glucose oxidation (fed state) or gluconeogenesis 
(fasted). The ratio of lactate to pyruvate reflects the NAD/NADH ratio and is 
useful in distinguishing primary defects of pyruvate metabolism from defects of 
electron transport (or oxidation).49  

• Lactate itself is a dead-end metabolite, metabolized only by lactate 
dehydrogenase. The extent and direction of that reaction is determined by the 
free [NAD]/[NADH][H+] ratio of cytoplasm with which lactate and pyruvate are in 
near-equilibrium. Pyruvate is a crossroads of most of the major degradative and 
synthetic pathways, but present in about one-tenth the amount of lactate. 
Information on the content of both lactate and its redox partner pyruvate is likely 
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to provide more information on the metabolic state of tissue than are 
measurements of lactate alone."239  

• "The accumulation of intermediates reflects the increased lactate-to-pyruvate 
ratio; this leads to a secondary imbalance of the nicotinamide adenine 
dinucleotide-to-reduced nicotinamide adenine dinucleotide (NAD-to-NADH) 
ratio".235 

6.2.1 Increased Lactate to Pyruvate Ratio 

The lactate to pyruvate ratio proved to be the clinically most useful parameter in the 
evaluation and monitoring of mitochondrial diseases, showing higher sensitivity than 
lactate measurements only293. One study shows that lactate and pyruvate concentrations 
increase slightly at low levels of exercise without a change in lactate to pyruvate ratio 
until a threshold work rate at which lactate abruptly increases without pyruvate. The 
resulting increase in lactate to pyruvate ratio is progressive as work rate is stepped up 
and suddenly reverses when exercise stops297. A normal profile, even after stress and 
loading, does not rule out an inborn error of lactate to pyruvate oxidation436. 

6.2.2 NAD Deficiency 

The coenzyme nicotinamide adenine dinucleotide (NAD) plays a fundamental part in 
many enzyme reactions involved in all cellular energy production282. NAD and its 
derivatives' NADH, NADP and NADPH have regulatory functions in the generation of 
triose phosphates and pyruvate from glucose366. "Measured enzymatically in blood or 
CSF as an index of impaired pyruvate metabolism due to defects of glucose oxidation 
(fed state) or gluconeogenesis (fasted). The ratio of lactate to pyruvate reflects the 
NAD/NADH ratio and is useful in distinguishing primary defects of pyruvate metabolism 
from defects of electron transport (or oxidation)49. A higher level of lactate to pyruvate is 
characteristic of NAD deficiency265. Low levels of physical energy in cells can play a role 
in the development of various diseases. Various factors can provide an explanation for 
low levels of energy in cells of which NAD deficiency is one of the major role players51. 

6.3 ENERGY VALUE II (Increased or Decreased Pyruvate Level: Normal Range 0.03 
to 0.08) 

As has already been explained, pyruvate must be converted by various co-factors into 
particles, which can be used by the energy factories. If too much pyruvate accumulates, 
which usually happens as a result of too few co-factors, or if too little is available, 
production of physical energy cannot occur to an adequate extent.  

Formula for Energy Value II (Normal Value is 100+) 

�  Use only the Pyruvate value reflected on the blood test results  
�  If Pyruvate Value is between 0 to 0.048 then Pyruvate Value ÷ 0.0003  
�  If Pyruvate Value is 0.049 and greater then 8 ÷ Pyruvate Value 

The metabolic basis for this formula can be oversimplified viewed as follows:  

• Pyruvate + NAD + CoA -> ATP + H 
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2O + CO2  

• Pyruvate + NADH -> Lactate +NAD 

Deviations in respect of this value is like having money in the bank, but not being able to 
withdraw it for use. Amongst the approximate 2 000 patients, who have already been 
tested at Nutrimalaika, 54% showed deviations and 12% had borderline values. 
Research indicates, that various pathological conditions are in particular associated with 
increased levels of pyruvate. Low Energy Values II normalises with NAD and co-factor 
supplementation.  

6.3.1 Increased Pyruvate Level 

Increased blood pyruvate levels are reported in several disorders, including liver 
disease, congestive heart failure, diabetes mellitus, muscular dystrophy, thiamine 
deficiency, and various tumorous disorders281. Elevated levels of pyruvate may reflect a 
failure of the enzyme due to a functional need for cofactors derived from thiamin, 
riboflavin, niacin, lipoic acid, and pantothenic acid for optimal function. Levels of 
pyruvate in the tissues are further controlled by the biotin-containing protein, pyruvate 
carboxylase, which controls the first step in the reformation of glucose from pyruvate. 
Multiple forms of pyruvate carboxylase deficiency, some of which are biotin responsive, 
have been reported278, 532.  

6.3.2 Decreased Pyruvate Level 

Low pyruvate levels indicate an accumulation of NADH and probably reflect severe 
mitochondrial dysfunction279. 

6.4 ENERGY VALUE III (Increased or Decreased Lactate Level: Normal Range 0.50 
to 2.20) 

This value indicates, that there is too much or too little lactate in the blood. The normal 
value is again set at 100+.  

Formula for Energy Value III (Normal Value is 100+) 

�  Use only the Lactate value reflected on the blood test results 
�  If Lactate Value is between 0 to 1.00 then Lactate Value ÷ 0.005  
�  If Lactate Value is 1.01 and greater then 220 ÷ Lactate Value  

This formula is based on the following biochemical reaction that continually takes places 
in our bodies: 

Lactate + NAD -> Pyruvate + NADH 

Lactate accumulates as a result of many factors, amongst others exhaustion as a result 
of activity or other causes. Too little lactate creates problems in respect of physical 
energy for the organs, which use it as a source of energy. Lactate + NAD is converted 
into Pyruvate + NADH. Research indicates that various pathological conditions are 
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associated in particular with increased levels of lactate. Amongst the approximately 2 
000 patients, who were tested at Nutrimalaika, only 16% suffered from deviations in 
respect of this value. Low Energy Values III normalises with NAD and cofactor 
supplementation. 

6.4.1 Increased Lactate Level 

"Lactic acidosis in infants is a serious emergency. The vast majority of cases have an 
acquired cause. These include IV glucose given to a newborn; shock, even hypoxia, 
from different causes; infectious and parainfectious causes (e.g., sepsis even without 
shock, bacterial meningitis, urinary tract infection with the lactate-producing bacterium 
Enterobacter cloacae, Reye syndrome); poisoning by salicylates; seizures (seizures lead 
to increase in CNS lactic acid that results in increase in systemic lactic acid as in 
patients with bacterial meningitis); liver failure; and short gut syndrome."750 Symptoms 
associated with inherited form of lactic acidosis is: episodic lactic acidosis from early 
infancy, failure to thrive, and hypotonia with or without features that may suggest specific 
defects. 

Lactic acidosis is associated with both inherited and acquired metabolic diseases. Lactic 
acid metabolism in the presence of altered gluconeogenesis, anaerobic glycolysis, and 
acid-base balance is a major factor in many disorders. Lactic acid can be formed only 
from pyruvic acid; therefore, disorders that increase pyruvate concentration, enhance 
lactic acid formation, or reduce lactic acid degradation cause lactic acidosis. Inborn 
metabolic errors that are accompanied by derangement of metabolic pathways of 
glucose, pyruvate, amino acids, and organic acids as well as toxic and systemic 
conditions that promote tissue hypoxia or mitochondrial injury result in lactic acidosis.536  

"Patients exhibiting a disorder of lactate metabolism suffer a high hospital mortality rate 
and are at risk for developing multiple organ failure. The mortality rate of critically ill 
patients with a blood lactate level greater than 5 mmol/L and an arterial pH less than 
7.35 is 75% at 6 months."751 

To date, no therapy specifically designed to lower arterial blood lactate levels has 
reduced mortality significantly541. Lactate accumulates when there is a block in the final 
oxidative phosphorylation stage of energy production. Such a block results in the 
inactivation of the Krebs cycle. Increased lactate is a common condition that can be 
caused by a variety of metabolic problems532. The ability of the mitochondria to oxidize 
substrates and generate energy is integral to normal homeostasis and to the ability of 
cells to survive in the face of impending energy failure. Lactic acidosis is a common and 
readily visible biochemical marker for mitochondrial dysfunction. Lactic acidosis 
represents only the most obvious example in which acquired or congenital abnormalities 
of mitochondrial energy generation contribute to the expression of a broad spectrum of 
clinical disorders360.  

Research findings suggest that elevated CSF lactate levels reflect the severity of 
metabolic impairment of the brain301. Disorders of the mitochondrial energy production 
can manifest in many tissues and may lead to various types of diseases. Since defects 
can occur on many sites of the oxidative phosphorylation system, molecular diagnosis 
can be difficult. Lactate measured in various body fluids is still the best selective 
screening parameter503.  
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Acute lactic acidosis may actually present with no clinical symptoms or be manifest by a 
variety of non-specific symptoms such as fatigue, confusion, stupor, and coma. 
Respiratory collapse and shock may occur632. Numerous specific disorders affect 
oxidative metabolism. Lactate elevation frequently occurs and additional laboratory 
abnormalities often assist in focussing investigation. Diagnostic specificity may require, 
besides the blood and urine studies, tissue sampling, cerebral imaging, in vivo studies of 
tissue energetics, or molecular genetic analysis363.  

"However, either lactate overproduction or impaired elimination alone is insufficient to 
explain the development of lactic acidosis, because the liver has a large capacity to 
eliminate lactate via gluconeogenesis and oxidation, some patients with lactic acidosis 
have minimal or no liver metastasis, many with widespread liver metastasis or serious 
liver disease rarely develop lactic acidosis, the kidney is able to excrete about one third 
of lactic acid and, moreover, in one study, lactate overproduction by tumor cells was not 
demonstrated."707 

"Infant patients with "cerebral lactic acidosis" show neurological symptoms, elevated 
levels of lactate in CSF, little or no systemic acidosis and levels of lactate in blood so 
slightly elevated that they would be overlooked. Lactate elevation confined to CSF and 
brain has been described in biotinidase deficiency and in some mitochondriopathies."727 

6.4.2 Lactate Induced Sensitivity 

Lactate infusion is currently the most universally studied of the pharmacological 
challenge tests in panic disorder. Analysis of lactate infusion studies to date suggests 
that patients susceptible to panic attacks are much more sensitive to lactate than are 
healthy controls or patients with other psychiatric disorders without panic attacks311. 
Sodium lactate infusions induce panic attacks in patients with panic disorder, but not in 
control groups. Late panickers had significantly elevated baseline cortisol levels445. 
Significant predictors of lactate-induced panic were prelactate infusion fear and the 
interaction of high cortisol levels and low hyperventilation levels444. Prolactin levels 
increased in all groups during lactate infusion. The elevated baseline prolactin for male 
panickers supports a relationship between prolactin and anticipatory anxiety446. Lactate-
induced panic was associated with significant blood flow increases bilaterally in the 
temporal poles; bilaterally in insular cortex, claustrum, or lateral putamen; bilaterally in or 
near the superior colliculus; and in or near the left anterior cerebellar vermis450. 

6.4.3 Decreased Lactate Level 

Decreased lactate is seen in people with very little physical activity. Highly trained 
athletes have such efficient conversion of lactate to pyruvate that they also display lower 
lactate levels278. 
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6.5 THE ENERGY BLOCK: (Lowest Value of Energy Values I, II or III) 

When looking at the energy blocks of the almost 2 000 patients, who have already been 
tested at Nutrimalaika, one sees that as many as 87% had problems with one or more of 
the energy values. A further 5% had borderline values of 100. 

Energy Block (Normal Value is 100+) 

• Lowest Value of Energy Value I, Energy Value II or Energy Value III 

Elevations in lactate and pyruvate are markers for a variety of metabolic blocks278. 
Production of physical energy in cells consists of several biochemical processes. The 
cellular production of energy is possibly only as effective as indicated by the energy 
block, because the processes take place in interdependent cycles. The energy block 
indicates the lowest of the three energy values and what might be the reason for the 
chronic fatigue or the problem for which help is sought. It is, for example, like a watch 
which consists of several gears. If one of the gears malfunctions, it however affects the 
functioning of the entire watch negatively. When looking at the energy blocks of the 
almost 2 000 patients, who have already been tested at Nutrimalaika, one sees that as 
many as 87% had problems with one or more of the energy values. A further 5% had 
borderline values of 100 

6.6 NOTES  

These tests reflect the physical energy values in the venous blood. It is more accurate in 
arterial blood, cerebrospinal fluid and the effected tissue. In case of substance abuse or 
use of pain killers the physical energy values are falsely increased and more accurate 
values will be available after 6 weeks of use of supplementation. NAD supplementation 
only shows clinical improvement after 4-12 weeks of treatment. Repeat the blood tests 
after 12 weeks to determine the maintenance supplementation program.  
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Clinical Roots of NAD Therapy: Alkogen Treatment Centre 
 

Alkogen Treatment Network was an officially registered private treatment network 
consisting of a multiprofessional group of private practitioners using NAD Therapy in 
treating NEDRS sufferers regardless of race, gender or age. Alkogen Treatment 
Network was the first centre in South Africa to use NAD Therapy on an outpatient basis 
to people suffering from NED. The oral nutritional supplements NutriNAD, MalaikaNAD, 
MultiNAD, EmCegene Forte, GeneClear and GeneSlim were specifically developed in 
collaboration with leading clinicians to facilitate NAD Therapy. These supplements are 
also exported to and prescribed and dispensed by international private practitioners. 
Alkogen Treatment Network had treated people from all over the globe but especially in 
South Africa. Many practitioners also referred patients for evaluation and programme 
formulation, and then continued with the treatment in collaboration with their local 
resources. As a result many practitioners and centres across the country collaborated 
with Alkogen Treatment Network in terms of treatment. Since 1989 - 2004 more than 7 
000 patients and their relatives had been benefiting from their individualised treatment 
programmes at Alkogen Treatment Network.  

• "The needs of people with chronic conditions are fundamentally different from 
those of other individuals. Chronic diseases are multidimensional, 
interdependent, disabling, interpersonal, and ongoing. Unfortunately, our current 
healthcare environment defies the logic of these characteristics. We are not 
multidimensional; we are highly specialized. We are not interdependent; we are 
highly fragmented. We focus more on disease than we do on disability. We 
frequently ignore the benefits of interpersonal relations. And we respond to the 
crisis of the moment, not to the ongoing nature of chronic conditions"582.  

At Alkogen Treatment Network the application of NAD Therapy was based on the results 
of recognised and accredited medical, psychological, nursing, pastoral and dietary 
evaluations supported by findings from research. Providing NAD Therapy within the 
centre ensures the availability of both the most advanced conventional treatment and 
care as well as accurate information and guidance with regard to NAD Therapy. This 
service allows the patient and the multiprofessional network of practitioners to focus not 
only on the patient's physical symptoms, but also on his or her overall quality of life. NAD 
Therapy ensures that most of the patients can be reintegrated successfully into their 
community, without expensive hospitalisation, examinations and medication. It actually 
entails more than treatment and is better seen as an energy management approach 
based on behavioural-genetic principals adhered to by both the practitioners and the 
patients.  

• "Of the 503 respondents, 82 (16%) had considered utilizing alternative therapy 
for cancer after a diagnosis was made. Most respondents were moderately 
familiar with alternative therapy, such as nutrition therapy (59%), herbal therapy 
(63%), and acupuncture (62%). Only 6% of respondents actually saw a provider 
of alternative therapies; providers were most frequently nutritionists, counsellors, 
herbalists, and massage therapists. The user patient profile clearly indicates that 
usage is highest in patients with a diagnosis of at least 1 year. Seventy-five 
percent reported that they would prefer to receive a referral from their doctors, 
while 20% would prefer to use a telephone referral line. Two thirds of patients felt 
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that alternative care providers should be encouraged by the medical profession, 
and 85% indicated that alternative care should be offered at the cancer center as 
part of oncology treatment".808  

7.1 ALKOGEN TREATMENT NETWORK AND THE MEDIA 

Alkogen Treatment Network has featured in more than 60 national articles and radio 
interviews, and has even received coverage on a well-known Sunday evening current-
affairs programme on an international TV channel. Two examples are printed here:  

"The truth of the matter is that many of our most competent and gifted people drinks. 
And most of them drink because of a genetic (hereditary) biochemical predisposition in 
their brains, and as an attempt to escape from the nagging depressive and negative 
feelings (which the rest of us don't have!) that they experience... Alkogen Treatment 
Network is doing sterling work in this regard... thank God for the major breakthroughs in 
this important field!"660 

"We trust that the Lord will bless you (Alkogen Treatment Network) and use you, 
especially in a country such as ours where people are sometimes hesitant to seek 
advice, because they believe that it is a disgrace... The Lord makes available people 
with the necessary training, expertise and skill, and you should not hesitate to contact 
these people (Alkogen Treatment Network)".661 

7.2 THE BEHAVIOURAL-GENETIC APPROACH 

Behavioural genetics, i.e. the science that studies the interaction between environmental 
factors and genetic factors, has already become well-established and the findings from 
research can no longer be ignored or denied. The findings are incorporated on all levels 
of treatment, for the patient's benefit. Up to 40% of the variation during metabolic resting, 
the thermal effect of food and the allocation of energy during a low or average level of 
exercising can be attributed to genetic characteristics33. Researchers found in their study 
of 216 identical twins and 144 non-identical twins, that genetic factors played a 
significant role in events during a lifetime, which cannot be linked to the person's will20. It 
is important to bear in mind, that the presence of heredity in respect of a characteristic 
does not mean that it cannot be modulated. Myopia is a good example of an inheritable 
characteristic, which can nevertheless be modulated. On the other hand, this means that 
a strong environmental component (for example parentage) cannot be changed 
easily192. 

7.3 GENERAL TREATMENT CONSIDERATIONS 

Irrespective of the treatment discipline or approach there are a few general factors that 
are mutual to all disciplines. If neglected all treatment efforts will most probably be just 
superfluous and of no real benefit to the patient. Experience has shown that when 
teaching patients, healthcare providers concentrate more on information concerning the 
illness rather than to help patients learn to manage their own treatment628.  

• "National survey data do not support the view that use of CAM therapy in the 
United States primarily reflects dissatisfaction with conventional care. Adults who 
use both appear to value both and tend to be less concerned about their medical 
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doctor's disapproval than about their doctor's inability to understand or 
incorporate CAM therapy use within the context of their medical management."814 

7.3.1 Diagnosis 

Most of the patients that were referred to Alkogen arrived with confirmed diagnoses 
made by medical practitioners, including medical specialists.  These diagnoses excluded 
any laboratory tests regarding energy metabolic deficiencies and this were requested 
from the major laboratories in South Africa.  

The differential diagnosis of chronic fatigue (as an example of NED) is extensive and 
includes medical disorders, altered physiological states (e.g., pregnancy, exertion), 
psychiatric disorders, lifestyle derangements, drugs, and controversial entities (e.g., 
chronic candidiasis, food allergies, environmental illness, and chronic fatigue syndrome). 
The most common diagnoses are psychiatric disorders, including mood, anxiety, and 
somatoform disorders. A comprehensive approach to diagnosis and management is 
necessary, including structured psychiatric interviewing, functional assessment, and 
elicitation of the patient's diagnostic beliefs. Patients often believe they are suffering from 
an organic medical disorder (e.g., viral or immunological) and resist psychiatric labelling 
of their symptoms and referral to mental health practitioners602, 603, 605. Patients with 
fatigue reported more medically unexplained physical symptoms, greater perceived 
stress, more pathological symptom attributions, and greater worries about having 
emotional problems than did other patients606.  

7.3.2 Non-compliance 

Non-compliance is higher in chronic conditions, in activities requiring change in life-style, 
and in clinician-initiated visits. Non-comprehension of instructions is held to be the most 
frequent cause of non-compliance. Non-compliance is a threat to the course of 
treatment, increases unnecessary diagnostic procedures, and complicates evaluation of 
effectiveness576. Evidence from compliance research shows that digressions from the 
prescribed treatment is the rule rather than the exception578. Clinical features such as 
positive symptoms are associated with non-compliance but the strongest clinical 
relationship is with a "dual diagnosis", usually with an associated alcohol abuse. 
Patients' and relatives' beliefs about the disorder and about medication are of 
considerable importance in determining compliance, and can be understood in terms of 
the treatment paradigm. The costs of poor compliance to sufferers and to society alike 
are considerable, and effective ways of improving it are a crucial part of good 
management579. 

7.3.3 Involvement of Family Members  

After having lived for many years with someone who suffers from NED, companions and 
others who are involved adapt to the person's condition, often referred to as co-
dependency. As soon as the recovery has started, they must adapt again and often find 
this difficult to accomplish. Treatment is furthermore hindered, because those who are 
involved often suffer from similar conditions, which in turn require treatment. Clinical data 
at Alkogen Treatment Network shows that NED runs in families and that most family 
members are also suffering from NED, most oftenly as co-dependency. It means that the 
treatment professional cannot really rely on the loved ones of the identified patients to 
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cooperate fully, without addressing the loved ones' NED. Research indicates that people 
choose companions who are similar to themselves. This is referred to as assortative 
mating. Assortative mating can be defined as the process of choosing a mate on the 
basis of characteristics that are shared by both partners14, 148, 147, 75, 78, 85, 109, 201. 

7.4 MEDICAL MANAGEMENT 

A base-line assessment was established during the first interview. Relevant special 
examinations were arranged if deemed necessary. If no contra-indications were found, 
the physician issued a prescription for NAD Therapy and the supporting medication, as 
was determined clinically and based on the calculated energy levels per the blood tests. 
Supporting medication was initially only prescribed for the first week and renewed at the 
follow-up visits. The frequency of follow-up visits, in the case of acute patients was also 
determined by the physician. If there were medical reasons for hospitalisation or other 
interventions, the physician arranged it in consultation with the rest of the practitioners. 
Medication, which was being abused at the time, were phased out in time and this was 
explained to the patient. The consulting physician monitored and adjusted conventional 
medication prescribed for the specific disorder in accordance with the improvement on 
the initiated NAD Therapy. 

• "The public's increasing use of complementary and alternative medicine (CAM) 
poses unique challenges for primary care physicians in knowledge and patient 
communication. The objective of our study was to assess Alberta family 
physicians' interest in CAM information and the type of information sources they 
currently use. Response rate was 34% (n = 346). Physicians indicated having 
limited knowledge of CAM, but were interested in evidence-based CAM 
information such as randomized controlled trials and systematic reviews on 
acupuncture, herbal medicine, massage, chiropractic treatment and meditation. 
Most respondents did not make use of reliable information sources that are 
available on the Internet."809 

• "Responses were obtained from 149 GPs (40% response rate after one 
reminder) and 24 nurses and 32 other primary care team members. One hundred 
and seventy-one (83%) respondents had previously referred (or influenced 
referral) for CAM treatments, the main reasons cited were: patients request 
(68%), conventional treatments failed (58%) and evidence (36%) (more than one 
reason could be given). Only 12 respondents (6%) were against any integration 
of CAM in mainstream primary care. Most respondents felt that CAM therapies 
should be provided by doctors (66%) or other health professionals trained in 
CAM (82%). Twenty-six percent of respondents agreed with provision of CAM by 
non-state-registered practitioners. It was felt that the integration of CAM could 
lead to cost savings (70%), particularly in conditions involving pain, but also cost 
increases (55%) particularly in 'poorly defined conditions'."815 

• "The results of major surveys show that there is an increase in the use of 
complementary and alternative medicine (CAM) in the United States. The best 
predictor of CAM use is higher level of education.  Currently, more than 70 
medical schools offer some type of training in alternative medicine.  As patients 
have greater access to information, their needs and values change. They 
become more involved in their overall health care and are taking a more natural 
and holistic approach to achieving well-being.  Physicians need to be familiar 
with proven CAM therapies in order to advise patients about these modalities and 
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the potential benefits and limitations. CAM practitioners should be licensed and 
regulated in scope of practice to provide a high standard of care, and be 
sufficiently educated in conventional medical science(s) in order to recognize 
how, where, and why their respective complementary practice is most effective 
for integration."816  

• "Female physicians, particularly those who were especially health conscious or at 
higher risk of heart disease or osteoporosis, used supplements at rates at least 
equal to those of women in the general population. Half of the physicians took a 
multivitamin-mineral supplement; 35.5% of these did so regularly. However, 
</=33% took any supplement other than calcium and <20% did so regularly. 
Regular vitamin-mineral supplement use increased with age, and antioxidant 
intake was higher in those at high risk of heart disease. Those with a history of 
osteoporosis were nearly 3 times as likely as those with no history to take 
supplemental calcium regularly. Those who took any supplement regularly also 
consumed more fruit and vegetables daily than did occasional users or 
nonusers."818 

7.4.1 Supporting Medication 

Additional prescription medicine is normally in the form of thioridazine (10 mg) and 
clonidine (0.025 mg), which the patient keeps at hand with his nutriceutical supplements 
and which can be used regularly during the day. Clinical practitioners found, that 
clonidine can be prescribed for use as often as six times or more per day, to deal with 
withdrawal from substances or other addictions. Research indicates, that thioridazine 
helps to recycle the NAD in the body. A dopamine blocker, like flupenthixol (0.025 mg) 
can be added for persons, who suffer from serious anxiety. Chlordiazepoxide (5 mg) can 
be used for a short period. Zopiclone (for dealing with sleeping problems) can also be 
used for short periods. In the case of drug abuse and abuse of prescribed agents, it is 
recommended that bromocriptine must be used in the morning and afternoon. In 
instances of serious aggression, 50mg carbamazepine must be started immediately.  

Supporting medication normally consists of clonidine (0,025 mg), which the patient 
carries on his person and uses during the course of the day. Clonidine can be prescribed 
up to and as often as six times or more per day for dealing with withdrawal from a 
substance340. Clonidine is recommended for treating other forms of dependency. 
Clonidine blocked lactate-induced panic in four of ten subjects, a significant effect412. 
Clonidine has been found useful in the treatment of obsessive-compulsive behaviour, 
anxiety, panic attacks, phobias, mania, memory defects, schizophrenia and narcolepsy... 
The major side effect of clonidine is tiredness or a feeling of being sedated. Fortunately, 
this is often short-lived and usually disappears by the end of the first week or 
two"58.Clonidine produced significantly greater decrements in anxiety within one hour in 
the patients with panic disorder than in the controls413.  

A dopamine blocker, like thioridazine (10 mg) or flupentixol (0,25 mg), can be added. 
"The effect of the phenothiazines, thioridazine and chlorpromazine, on the increased 
hepatic NAD level of rats fed clofibrate, a hypolipidaemic drug, has been investigated. 
Short-term (6 days) addition of phenothiazines to the diet negatively affected diet intake 
and body-weight gain, but increased liver weight and hepatic NAD levels... In the 
hepatocytes, NAD was maintained at the high level until the phenothiazine concentration 
was increased to 0.2 Mm".656 "Phenothiazine therapy brings about cognitive restoration - 
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with a decrease in psychotic thinking, projection, suspiciousness, perplexity, and ideas 
of reference - and a normalization of psychomotor behaviour in both retarded and 
hyperactive patients"657. "Mellaril or other major tranquillizers with minimal side effects 
can be used to relieve neurotic anxiety or psychotic symptoms. Drug abusers tend to 
have a very low tolerance for the side effects of phenothiazines. They also dislike the 
noneuphoric effects of these drugs. When patients can be persuaded to take them 
regularly, they can be very helpful"115.  

7.5 NURSING MANAGEMENT  

The nursing sister forms the pivotal core of the solution to the almost insurmountable 
problems our society faces in caring for the chronically ill of all ages. Alkogen Treatment 
Network Nurses-led Centres provide excellent care and guidance of NED and NAD 
Therapy to young mothers and their small children, families, adults and the elderly who 
suffers to get along as best they can with the strengths they have. The nursing sister is 
the essential consultant in NAD Therapy and the integrated model of energy metabolic 
management of the patient’s programme, patient’s family, community, and employers. 
The principal concerns of the nursing consultation are patient advocacy and delivery of 
safe, optimal nutriceutical nursing care. The nursing programme starts with the collection 
of blood samples for despatching to the pathologists for analysis and determination of 
the metabolic NED indicators.  

Prior to administration of the nutriceutical supplements, nursing sisters must be 
knowledgeable of indications, actions, use, side-effects, and adverse reactions 
associated with the supplements. The nursing sister must be competent in nursing 
interventions and their implementation. The nursing sister is accountable for achieving 
effective implementation of the NAD Therapy, and for evaluating and documenting 
deviations from an expected outcome, including the implementation of corrective action. 
Patient support requires that the nursing sister act in the best interest of the patient. 
Professional autonomy requires that the nursing sister practise within the defined scope 
of nursing practice.  

The nursing sister provides monitoring, supervision, routine quality control, and expertise 
regarding nutriceutical supplements and procedures. Assessment is based on 
knowledge, experience, and observation. Observations include patient status and review 
and interpretation of data. Assessment should be documented and communicated to 
other members of the healthcare team. Monitoring optimizes the benefits related to NAD 
Therapy. Monitoring of the patient include clinical data, patient response and compliance 
to the NAD Therapy.  

Comprehensive patient education is the key factor in the delivery of NAD Therapy in the 
outpatient setting. The nursing sister should build a comprehensive education program 
for the NED patient population based on the patient’s and/or caregiver’s physical and 
mental capabilities; ability, desire, and demonstrated participation in care; education and 
support of family and significant others; introductions and descriptions of roles and 
responsibilities of other treatment professionals involved in the patient's care; record 
keeping required of the patient and significant others; and proper use, care, storage, and 
disposal of all products and equipment used in the patient's treatment. 
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"She must furthermore also determine from the patient, whether he is indeed using the 
medication. Some of them feel that they do not really have to drink it, like the doctor 
prescribed. The nursing sister must provide some information on the treatment, arrange 
appointments and so forth. I think, that the nursing sister is responsible for the patient, 
during almost 99% of the time, during which the patient is with us. Then, if all goes well, 
she ensures that he will see the clinical psychologist, behavioural geneticist and 
dietician. She will put the patient at ease, by letting him feel that he is being cared for"34. 

The patient is also informed about, and encouraged to use, prescribed medication. In the 
case of re-entering NAD Therapy after relapses a history of medications used must first 
be obtained, in order to determine whether the patient indeed used the medication, 
followed the dosage and maintained the usage intervals340. 

• "With an ever-increasing number of consumers reportedly using non-
conventional methods of disease management, nurses have now been 
recognized as key providers in education on complimentary and alternative 
medicine (CAM). The risk of herb-drug interactions secondary to consumer use 
of alternative medicines further increases the need for nurses to assume the role 
of patient educators in the area of CAM. Many nurses, however, feel rather ill-
prepared to properly care for patients using CAM due to inadequate instruction 
on the subject matter during their training.  A survey questioning CAM education 
was administered to 148 nursing schools and collected over a 3-month period. 
The results indicate that nearly half of the responding schools offered some form 
of education on CAM in their curriculum with electives being the primary form of 
instruction."811 

7.6 DIETARY MANAGEMENT 

"Diet-therapy represents an elective approach to the treatment of several inborn errors of 
metabolism. According to the type of disease, dietary intervention can be addressed to 
three different goals: a) dietary restriction (global or partial) of one or more nutritional 
components that become "toxic" because of the occurring enzymatic defect; b) 
supplementation with a given defective nutritional component; c) elimination through the 
use of diet and drugs of the accumulated "toxic" compounds. These interventions are 
aimed at bypassing the metabolic block and to avoid the accumulation of intermediate 
"toxic" substrates"596. 

"Diet therapies promoted for the relief of CFS symptoms by the authors of five CSF self-
help books were evaluated on the basis of nutritional adequacy and scientific rationale. 
Unproven diet therapies for patients with CFS include megavitamin/mineral 
supplements; royal jelly and other dietary supplements; and elimination, avoidance, and 
rotation diets. Claims that these therapies relieve CFS symptoms and promote recovery 
are anecdotal and have not been substantiated by clinical research. The yeast-
avoidance and sugar-free diets, both promoted to combat Candida Albicans overgrowth, 
are of questionable value in treating patients with CFS. The rotation diet is not balanced 
and does not meet the current recommended dietary intake levels. Diet strategies that 
call for the avoidance of food additives, preservatives, sweeteners, and other ingredients 
are not supported by available evidence and are not practical for patients with CFS. A 
diet plan for patients with CFS should be based on sound nutritional principles and 
common sense"519.  
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• "More than 900 dietitians in the state of Washington were surveyed to determine 
their personal patterns of dietary supplementation. Seventy-five percent of the 
population responded; of the respondents, nearly 60% reported the use of some 
nutritional supplement. The most commonly used supplements were 
multivitamins plus minerals and vitamin C only, with 21% and 19% of the 
population choosing these supplementation patterns, respectively. Among 
subgroups of the population, supplement use was most common among 
pregnant and lactating women and underweight individuals. It is clear that many 
dietitians have chosen to utilize some nutritional supplement for personal 
health."820 

 

 

7.7 PSYCHOLOGICAL MANAGEMENT 

The role of the psychologist could be compared to that of a conductor of a large 
orchestra. In other words, it is all about rendering important psychotherapeutic input, but 
also harmonising, synchronising and making NAD Therapy part of the daily lives of the 
patient and his loved ones. The persons must be enabled to continue with their lives with 
dignity and independence. 

The primary purpose of psychological treatment in NAD Therapy is to therapeutically 
guide the sufferer of NED, so that he grows into a mature and independent person. The 
characteristics of a psychologically healthy person, amongst other things, includes the 
person's utilisation of energy. Healthy adaptation is the effective utilisation of energy 
without wasting any. The psychologically healthy person has a low level of fear, not 
many worries and few emotional conflicts that require energy. The available energy can 
therefore be utilised to achieve the set objectives. Furthermore, the person depends little 
on ego defence-mechanisms and thus does not use energy in order to maintain it and 
therefore available energy can be channelled into appropriate behaviour233. 

• "Respondents to a mail survey of a random sample (N = 424) of Clinical 
Members of the American Association for Marriage and Family Therapy provided 
information about their contexts of practice, use of complementary and 
alternative medicine (CAM), and relationships with CAM providers. Consistent 
with both national trends and the experience of psychologists as reported in a 
similar survey, the results of this survey suggest that marriage and family 
therapists have been affected significantly by and have a growing awareness of 
CAM practices."817 

7.8 PASTORAL MANAGEMENT 

The practice of pastoral counsellors is not well understood by most health professionals, 
although evidence suggests that advantages can be gained by increasing the interaction 
between the two groups508. Spirituality is an important aspect of health care that is not 
often addressed in primary medical practice. Controversy surrounds the role of spiritual 
issues in medical practice. Some of this originates from confusing spirituality with 
religion511. Spiritual healing is accepted by only 5% of the surveyed general practitioners 
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in Australia507. Clinical intervention that would increase a patient's level of spiritual 
awareness and his or her level of comfort associated with a personal perspective on 
disease could help decrease the patient's level of psychosocial distress. Despite the 
medical establishment's bias to the contrary, religion and spirituality are positively 
associated with both physical and mental health461.  

• "While the growth in usage and practice of varying forms of complementary and 
alternative medicine (CAM) continues apace, social science has increasingly 
turned to CAM's often individualistic approach to health and illness. CAM has 
been perceived as both partly a cause of and a response to the well-documented 
ideology in modern healthcare of 'individual responsibility for health'. This 
occasionally manifests in a 'victim-blaming' ideology amongst both orthodox and 
CAM practitioners alike. These issues emerged as key themes in an 
ethnographic study of a Centre for spiritual healing in the North of England."821 

7.9 PHARMACEUTICAL MANAGEMENT 

Psychopharmacological developments ensure that a constant stream of new medication 
is introduced, which could be to the benefit of those who suffer from NED. Although a 
variety of pharmacological agents has been used to treat patients with chronic fatigue 
syndrome none has been shown to effect a complete resolution of symptoms. Data 
obtained from studies suggest that the underlying pathophysiological abnormality is a 
disorder of sleep regulation. This results not only in profound fatigue and lethargy but 
also reduced sensory threshold for pain, disordered temperature regulation, 
cardiovascular abnormalities, disturbed higher cerebral function and mental 
depression526.  

• "Four hundred eighty-four responses were received, with 77% of respondents 
indicating that they had personally used CAM and 60% correctly identifying that 
CAM was comprised of more than just botanicals and nutritional agents. The 
most commonly used CAMs were herbal and vitamin supplements (74%), which 
was significantly above use of the next most frequent CAM, massage therapy 
(6%). Most pharmacists (71%) reported offering CAM products for sale; however, 
27% of these practices did not have access to CAM information for pharmacy 
staff or patients. Pharmacists generally viewed CAM positively and believed that 
they enhanced the customers' image of pharmacy (57%), increased customer 
numbers (87%), and could increase annual sales (72%). Ninety-one percent of 
respondents believed that it is necessary for pharmacists to have knowledge of 
both CAM and conventional medicine to be able to inform patients about their 
treatment options."810 

7.10 MANAGEMENT OF CHILDREN’S PROGRAMME 

"Children are our future, they are our best hope, their suffering our worst fear. Our 
actions can help or hinder their development. With the resources that the world has at 
hand, it is possible to break the cycles of poverty and disease." (Nelson Mandela). Many 
children under the age of 12 years depend on multiple sources of care, and they rely on 
school personnel as important sources of health information. Many parents do not know 
where they could go for confidential services or for other services their children may 
need553. Society is failing to meet the developmental needs of its young children. Social 
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and cultural changes have created an urgent need for interventions that promote healthy 
development in young children struggling with role ambiguity, the breakdown of family 
and social support networks, and a future that seems vague or even absent556.  

NED is a major causative factor in the presenting disorders for which children need help. 
Some of the presenting disorders include academic stress (concentration problems, 
reading problems), autism, eating disorders, bed wetting, sexual problems, dyslexia, 
asthma, attention-deficit-hyperactivity disorder, Tourette syndrome, violence addiction, 
chronic fatigue syndrome and various others. One South African study found a niacin 
deficiency (a major precursor of NAD) of 4% amongst white, 12% amongst Indian and 
28% amongst black pupils213. In general, health care programmes do not achieve the 
goal of collaborative, coordinated, and integrative services to young children with chronic 
or disabling conditions552 

• "The use of vitamin and mineral supplements by children and teenagers in 
NHANES II was examined for relationships with demographic variables, dietary 
intakes from food, and biochemical measures of nutritional status and was 
compared with use reported in other nutrition studies. The number of regular 
supplement users decreased with age until about age 13, when the percentage 
of boys using supplements plateaued at about 10% but the percentage of use 
among girls increased. In general, children were more likely to receive 
supplements if they came from families with a household head who was white 
and better educated."813  

• "More than half of all US 3-year-olds (54.4%) were given some vitamin and 
mineral supplement. The most common supplements consumed were 
multivitamin-mineral with iron (59% of supplement users) and multivitamin-
mineral without iron (26.4%). Children who received any supplements tended to 
have mothers who are non-Hispanic White, older, more educated, married, 
insured, receiving care from a private health care provider, have greater 
household income, and took supplements during pregnancy. Child health 
characteristics associated with supplement use included first birth order and 
having eating problems or poor appetites."819 

7.11 SELFHELP APPROACH 

Regarding the selfhelp approach to NAD Therapy Alkogen Treatment Network 
wholeheartedly subscribes to the following statement by Dr Abram Hoffer (on his official 
website): "No one should take any supplements until they have become familiar with 
their properties and how to use them. It is advisable always to work with a 
knowledgeable physician. But if they can not find any physician or orthomolecular 
nutritionist they should go ahead on their own using the information now readily available 
on nutrition and vitamin supplements. They should advise their doctors what they are 
doing and which supplements they are using. By listing the vitamins and dose ranges I 
am not suggesting that every person need to take them all. This is an individual matter 
based on discussions with their doctor. The vitamin and mineral supplements are 
compatible with medication and with the diet". (Dr Abram Hoffer) 

• "Over half of U.S. adults use vitamin or mineral supplements, and some are likely 
using supplements to treat chronic diseases or risk factors for disease. 
Information on the relationship between supplement use and medical conditions 
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is useful to health professionals to understand the self-medication behaviour of 
their patients, and important for researchers because medical conditions may be 
potential confounding factors in observational studies of supplement use and 
disease risk. Supplement use (mean number used at least once a week) was 
higher among respondents who were older, female, highly educated, Caucasian, 
and of normal body mass index. For several conditions, the relative odds of using 
specific supplements were consistently higher for men than for women. 
Supplement use was associated with many medical conditions in this cohort."812 
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NAD Therapy Outcome: Renewed Life? 

"For many years, Dr. Maltz had a flourishing practice as a reconstructive and cosmetic 
facial surgeon. He was inspired to move from treating "outer scars" to "inner scars" after 
observing that so many patients' unhappiness and insecurities were not cured, as they 
and he had believed would occur when he gave them the perfect new faces they 
desired. Dr. Maltz first wrote of this discovery in his book "New Faces, New Futures." In 
this groundbreaking book, Dr. Maltz suggested that many people "see themselves" 
inaccurately, their perceptions distorted by unchallenged and often erroneous beliefs 
imbedded in the subconscious mind."768 In line with this phenomenal work we can view 
the success of NAD Therapy in a similar light, the psychological consequences of NED 
lasts longer and outshine for some time the beneficial effects of a renewed and 
energized body by NAD Therapy. "No man having drunk old wine immediately desires 
new, for he says, 'The old is better." (Luke 5:39). 

"I also want to tell you about the child, both children. The mother has two children, a son 
and a daughter. A neurologist diagnosed the little girl as suffering from Tourette's 
syndrome, for a long time. She does not suffer from the full extent of the syndrome. The 
little girl was held back for a year at school, because she did not perform well. She did 
not perform well, in spite of the fact that she had been a dedicated pupil, since she is 
hyperactive. In any event, the other day we gave her the capsules with magnesium. 
After her mother had arrived at home (her daughter was going to write a history paper 
the following day), she asked her to come over, so that she could test her. She was 
amazed. She could not believe that her child had overcome the problem - her daughter 
knew her history! She had been using the capsules for approximately a week. At this 
stage, she has not yet noticed such a marked difference in the little boy. Perhaps one 
has to add other medication. The little boy is however calmer. He immediately stopped 
twitching his eye. His face was always contorted and it was very distracting when he 
pulled his little face in this way. The only thing that he is still doing, is to clear his 
throat"162. 

The success of any treatment is determined by various factors, like the nature, etiology, 
extend and type of disorder that has to be dealt with. Previous treatment efforts also 
affects the success of the current treatment. The cost of the treatment is another 
important factor, as is the patient's ability to pay for the service. The patient's perception 
of his disorder and frame of reference also determine the treatment's success. The same 
applies to the theoretical approach and frame of reference of the persons, who provide 
support and health professionals. Some of these factors will be discussed in greater 
detail.  

Current treatments for NED are symptom-based, with psychological, pharmacological 
and rehabilitation treatments providing some relief but no cure524. Most chronic illnesses 
start at a cellular level. Though biological causes differ, the symptoms they cause are 
similar. Fatigue, pain, loss of energy and sleep problems are not uncommon. These 
symptoms often interfere with everyday life and may require a change in the patient's 
social activities. Other common problems with chronic illnesses are depression, fear and 
concern for the future. It is important to learn that because similarities exist among 
chronic illnesses, the central management tasks and skills one must learn to live with 
different chronic illnesses are also similar.  
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You must learn problem-solving skills, how to respond to trends in your disease, as well 
as overcoming physical and emotional problems. Other skills include developing and 
maintaining exercise and nutrition programs, learning relaxation techniques to deal 
effectively with stress, making decisions about when to seek medical help, working 
effectively with your health care provider, appropriate use of medications, finding and 
using community resources, talking about your illness with family and friends, and if 
necessary, changing social activities. Take control of the illness rather than let the illness 
take control of you. In order to do this, it is essential to understand the characteristics of 
your chronic illness and the role of NED. The patient’s experience and understanding 
are often the best indicators of the path's course. Self-management is most effective 
when the clinician encourages and facilitates learning by the patient and the patient 
responds by participating in decisions.  

8.1 RENEWED HOMEOSTASIS  

For our bodies to maintain homeostasis (a good state of health) it needs NAD energy 
from cellular to systems level to function together in harmony. Homeostasis reflects the 
ability of the body to maintain relative stability and to function normally despite constant 
changes on any level of being. Changes may be external or internal, spiritual, 
psychological or physical and the body must respond appropriately. Our bodies use 
homeostasis mechanisms to maintain its stable internal environment. Homeostasis 
mechanisms work much like a thermostat that is sensitive to temperature and maintains 
a relative constant room temperature whether the room gets to hot or cold. If chronic 
NED is present it leads the way for infection, genetic vulnerability, the immune system 
and intricate cell signalling and biochemical pathway alterations to set in and a chronic 
homoeostasis of chronic illness to develop. In particular, some subtle metabolic changes 
in cells may be crucial to the striking lack of energy and the marked fatigue that may last 
for hours or days. Over time we adjust to this state of chronic homoeostasis of chronic 
illness.704, 760, 761 

The initiating of NAD Therapy normalizes the NAD energy levels starting from cellular 
structures to the 11 physical systems and eventually the whole body. This normalising 
take time and it varies with the bodily structures effected by the NED. Refer to chapter 
two for the renewal cycles of some of these bodily structures. Some renewal cycles take 
place on an hourly basis where as others can take years. A given structure makes 
possible a certain level of useful energy, and adequate energy makes possible the 
maintenance of the structure, and the advance to a higher and more efficient structural 
level. The biological idea of stress refers to the difficulty of adapting, and this involves 
energy, structure, and insight/ orientation. Given enough energy, we adjust our structure 
to achieve full adaptation, and with insight, we can minimize the amount of energy and 
structural change needed, for example just by a change of pace or rhythm. Change of 
structure can involve the growth of new cells, or the enlargement or modification of 
existing cells, and the shrinking or dissolution (apoptosis) of existing cells, allowing their 
substance to be used elsewhere. During this normalizing of NAD energy and the 
renewal of bodily structures the NED sufferer has to adopt to the development of a more 
healthy homeostasis. This is often experienced as unsettling and needs time to adjust 
to.704, 760, 761 

"Body composition studies conducted during correction of protein energy malnutrition 
(PEM) have demonstrated that a significant portion of weight gain after unintentional 
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weight loss from catabolic disease represents the addition of body fat and extracellular 
fluid, not added protein mass. Correcting PEM is multifactorial and requires a greater 
length of time to reverse than to develop".763 Muscle dysfunction is linked to inadequate 
intake of energy and protein, providing evidence for defects in morphology, physiology, 
and function. Important during any recovery phase from chronic NED is the diet and 
proper nutrition. The relationships between energy and protein intakes on protein 
metabolism depend on the nutritional and clinical state of the patient. The efficiency with 
which protein retention occurs is greater in depleted or starved patients than in patients 
suffering from accidental trauma, acute infection or burns. The latter patients are often 
hyper metabolic with a decrease in lean tissues and a net loss of proteins from the body. 
NED-sufferers experience a similar loss of lean body mass and the replacement with fat 
tissue. It is therefore important to identify the nutritional and clinical conditions of the 
patients when one deals with the complex problem of energy-protein relationships.763 

Even if it does not feel like it all the time, the patient can be assured that the NAD 
Therapy performs its function fully on the biochemical level. Dr Petrus Retief (consulting 
medical doctor at Alkogen Treatment Network) summarizes it as follows: "The chemical 
imbalance develops as a result of an NAD deficiency and immediately after you have 
administered the NAD you will have restored the chemical imbalance. They immediately 
experience an improvement in emotion, they sleep better, are more positive and their 
regular processes of thought can occur much easier and better." The capsules contain 
natural nutrients that are part of our biochemistry since the day of creation. In other 
words it is not just natural ingredients like herbs or cannabis, but are essential metabolic 
coenzymes and cofactors that form an integral part of our biochemistry. Some people 
experience an initial discomfort when their biochemistry normalizes due to the NAD-
Therapy. A similar discomfort is experienced initially when one get a new pair of 
spectacles that are 100% correct according to the result of your eye test.  

"The sudden restoration of nutrient intake, especially carbohydrates, in severe 
malnutrition will suddenly reactivate a number of dormant metabolic pathways. Lack of 
key micronutrients, especially thiamine and other B complexes, will allow glucose to go 
through oxidative phosphorylation resulting in lactate (lactic acid). The sudden 
availability of carbohydrates will exceed down regulated cell demands, necessitating 
energy for fat production and leading to a further energy deficit. In addition, there will be 
a shift of the previously depleted electrolytes, potassium, phosphorous, and magnesium, 
back into cells, resulting in potentially severe hypokalemia, hypomagnesemia, and 
hypophosphatemia. These compounds must be returned into the intracellular 
compartment".763 

8.2 OBJECTIVE MEASUREMENT OF TREATMENT OUTCOME  

In chapter 9 various studies were quoted some of which included double-blind studies 
regarding the treatment outcome of NEDRS with NAD, derivates or precursors of it. At 
Alkogen Treatment Network it was not deemed necessary, since it was easy to follow 
the objective parameter of the energy values based on the pre-treatment blood test 
results done by independent pathologists. Both normative and ipsative measurements 
are possible because of the available energy values. An ipsative assessment measures 
the patient's improvement against his or her own previous energy value. A normative 
assessment measures the patient's energy value against the known normal energy 
values that are available. In NAD Therapy, a patient's improvement is compared with his 
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own earlier energy value, with a view to determining whether any improvement has been 
made. In all cases, however, the benchmark energy value against which any 
improvement is measured is the person's own improvement - not the improvement of 
groups or subgroup of patients as a percentage success figure. On average the average 
energy block of patients on NAD Therapy shows an improvement from a pre-treatment 
level of 52 to a follow-up treatment level of 81 after 6 weeks on NAD Therapy. This 
biochemical improvement is also experienced on physical, emotional and spiritual level. 

8.3 SICK ROLE AND BENEFITS  

In practice treatment professionals should proceed in a manner that communicates 
concern, supports functionality, and avoids dysfunctional illness behaviour and 
accidental validation and reinforcement of disability525. Chronic conditions such as NED 
could lead to acceptance of the sick role by the person, which, to a large extent, takes 
away his own sense of responsibility and leads him to surrender to a state of 
dependence. This poses an obstacle in the process of recovery and return to the 
community. Benefits usually go hand in hand with the acceptance of the sick role and 
impedes the success of the treatment178, 233. It sometimes appears as if the patient is 
afraid to accept his recovery and to take up his responsibilities. 

8.4 FUNDING 

"The National Chronic Care Consortium advocates for a next-stage reform strategy that 
is rooted in principles of care critical to serving people who have chronic diseases and 
disabilities. People with chronic diseases and disabilities are the fastest-growing, 
highest-cost, most complex user segment in healthcare. Almost 100 million Americans 
have one or more chronic conditions. Chronic conditions account for about 80% of all 
deaths and 90% of all morbidity. Seventy percent of all medical costs relate to people 
with chronic conditions. One half trillion dollars a year is spent on problems of chronic 
illness. If we are going to adequately address the cost containment problems of the 
future, if we are going to maintain quality care over the long term, it is absolutely vital 
that we give more attention to the problems of chronic disease and disability"582.  

8.5 RESPONSIBILITY 

Self-care is an important element in the successful management of a long-term illness. 
However, people with chronic illnesses are often reluctant to adopt self-care 
behaviors353. "Long-term care, public health, home care, and alternative therapies are 
likely to become more mainstream. The foundation of care is likely to move from 
hospitals and nursing homes to the home and to community care centres which 
empower people to define and manage their own care through the use of new self-care 
technologies, reinforced by institutions that blend the expertise of public health, primary, 
acute, and long-term care"582.  

8.6 THE "HONEYMOON PHASE" 

Although all NED sufferers' bodies beg them for NAD Therapy, some first need 
convincing by their blood before they will do it. A very few dislike life so much or are in 
such a state of despair that they do not want to do it at all. It is very simple to do, but 
90% of those who eventually do it will stop or interrupt it while in their honeymoon phase. 
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A privileged 60% will quickly resume doing it again out of free will. The rest, if still 
fortunate enough to be able to remember it, will eventually be forced by their chronic 
suffering to do it again. Even though the necessity for it is clearly indicated by the NED 
sufferers' blood tests results and the daily suffering from their chronic illness, most will 
reject NAD Therapy after a few weeks in a false belief that their bodies can now make it 
on their own. When one enters the honeymoon phase of NAD Therapy it is important to 
remember that one's feelings and outlook will change as NAD Therapy goes on. After 
the first few weeks of slight discomfort on NAD Therapy, which first clean the blood and 
cells of many toxins, one feels much more oneself, more alert and less fatigued. This is 
called the "honeymoon phase".  

The honeymoon phase, can be very seductive where people retain their improvement 
with little or no NAD Therapy for the first few months or so following the treatment. As 
time goes on, however, the full impact of the regained energy required to maintain the 
quality of life and to manage this chronic NED one is suffering from, will hit home. One 
will not necessarily feel progressively better, one's spirits may drop, and discouragement 
and disillusionment may set in as one's body has adopted to the increased energy levels 
gained from NAD Therapy. This is quite normal and the staff and existing patients will be 
of help if one let them know how one feels. Keep in mind that others have been down 
this road before. It is difficult to rely on family and friends to assist during this phase 
because most often they also suffer from NED, mainly as co-dependency or religious 
addiction.  

8.7 GOOD NUTRITION  

"Fad diets that restrict the types of food we eat may actually jeopardize our overall 
health. Such weight loss schemes are based on the erroneous notion that eating only a 
few specific foods can lead to better health. On the contrary, says University of Arkansas 
anthropologist Peter Ungar - humans evolved to consume the widest possible range of 
foods, and limiting that variety can lead to serious health risks. Rather than whittling your 
diet down to a select group of foods, a healthier approach to nutrition is to expand the 
variety of foods you eat. After all, says Ungar, that's what four million years of evolution 
has designed the human body to do".794  

The following abstract regarding athletes' nutritional needs can be seen as a perfect way 
of dealing with the nutritional needs of the NED sufferer. "Athlete" is replaced with 
"patient" for explanatory purposes. "Good nutrition is one of the elements necessary for 
optimal performance. The patient should consume a diet composed of a wide variety of 
foods to help ensure that nutrient needs are met, whereas maintenance of ideal weight 
is the indicator of adequate calorie intake. The best diet is one that considers 
physiological, sociological, and psychological factors, i.e. an individualized diet. The 
meal should consist of foods the patient likes, tolerates well, and usually eats. The main 
nutrition consideration during the all-day meet is fluid replacement, and patients should 
be encouraged to drink ample water, especially when in a hot environment. Foods and 
beverages the patient likes, taken in small amounts throughout the day, can ward off 
hunger, provide needed calories, help maintain blood glucose levels, and meet fluid 
needs. Although vitamins and minerals taken at levels in excess of the RDA have been 
shown not to benefit performance, use of high levels of supplements is not uncommon 
among patient. Patients are often unaware that some nutrients can be toxic when taken 
in excess"345.  
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8.8 DELAYED RECOVERY REACTION  

"To be honest however, I had serious doubts about it (NAD Therapy) during the initial 
phases, and I rejected the treatment. But, with hindsight I realise that the NAD 
supplements worked miracles for me, without any real effort on my part. While the 
number of treatments had been accumulating gradually, I regained my mind and ability 
to think rationally. The most dramatic aspect of my treatment is that it didn't require any 
great effort on my part. All that was required, was merely patience, compliance and 
tolerance"47.  

Just as it takes some time for some of the negative effects of NED to crystallised into 
symptoms, it can take just as long before the full effect of NAD Therapy becomes visible. 
"Delayed recovery-reaction" is a state which develops when improvement occurs after a 
long period of treatment and after the initial treatment had been ceased. The individual, 
in this instance, finds it difficult to associate the improvement with the therapeutic 
interventions which induced it. The opposite is also true. The side-effects of certain 
medications can become visible only after a long period and are then attributed 
erroneously to more recent events244. 

8.9 THERAPEUTIC ATMOSPHERE  

"We think about individuals and families in terms of patients who are recipients of our 
care, rather than as active participants, if not primary managers, in the ongoing care 
process. When we think about self-help strategies, we think about individuals doing for 
themselves what healthcare professionals might normally do rather than empowering 
individuals to maintain an ongoing, quality, healthy lifestyle, regardless of their stage of 
disability. We need to integrate care with the values, norms, and conditions of those we 
serve, as well as their family and community of residence."582. NAD Therapy advocates 
patients' involvement and co-responsibility from day one of contact. Patients are 
empowered and motivated to take effective control of their abilities to manage their lives.  

8.1 SETBACKS AND RELAPSES  

"Then I went to Alkogen Treatment Network. They really helped me a lot and meant a lot 
to me. Then I also regained control. I became used to it. I felt, that I could wait for longer 
periods, before getting my NAD supplements. Instead of, for example, every month, like 
I had used to have it, I stretched it to two or three months. I also abandoned the little 
green and blue pills. I stopped using them completely. I stopped everything. I then had 
an irresistible craving for a drink. I was salivating, that is how much I craved a drink! 
Instead of driving to Alkogen Treatment Network, I gave in to temptation. The craving for 
a drink was stronger than the desire to go to Alkogen Treatment Network. I had a drink 
and this has happened a few times, since I have been using Alkogen Treatment 
Network"217. 

"Then my brother-in-law had arranged my admittance and there the clinical psychologist 
and I started with this treatment and the assortment of NAD supplementation and 
medication, which he arranged to be administered to me. Suddenly I had felt well and I 
could take on the world. I think it was a little arrogant, I had a little too much self-
confidence. I was there for about two weeks. I left. My wife and I then went on holiday 
and didn't experience any problems. I returned to my practice. Initially, I had continued 
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with the medication and everything remained under control. I didn't have any problems. 
After a while I thought 'No, I no longer need this'. After a little while I merely started using 
pethidine again. More and more, at an increasing rate"32. 

The main reason for setbacks and relapses is contained in the above-mentioned extract. 
It is difficult for persons, who suffer from NED, to accept that it is chronic in nature and 
requires continuous treatment on all levels. The medications and other treatments have 
a slow effect and after their use has been ceased, it also takes a long time, before the 
therapeutical effect disappears completely. Patients find it difficult to link the effect of 
NAD Therapy with the consequences, after its use has been ceased. This is similar to 
the situation that prevailed initially, during which the initial effect of undesirable 
behaviour or substances could also not be linked to the subsequent consequences.  

8.11 CYCLICAL AND SEASONAL EFFECT  

"Yes, terribly, especially at this time of the year. My doctor calls it "seasonal depression". 
I noticed that I had felt exactly the same last year and when I had again felt the same 
this year, I went to receive NAD. I notice it, because I had not received it last week and 
felt extremely tired and listless last Friday. I then went to the doctor, this time just for 
NAD. He had a nice chat with me. He told me, that I would also have to use medication 
with it and also receive NAD. After a few months we shall take another look, after I shall 
have used NAD with vitamins, to see what it does to my system. I however feel much 
better. Then I indeed felt much, much better. One becomes completely relaxed"342. 

With NAD Therapy there are periods of improvement and lapses according to the 
person's available energy level and energy expenditure. The literature refers to this, 
amongst many other things, as binges, relapses, setbacks, dipsomania, post-acute 
withdrawal and craving. This could also be related to what literature describes as cyclical 
or seasonal effects. The NAD Therapy must be adapted accordingly during these 
periods. Patients use the medications in the same way, as they would previously, for 
example, have used the prohibited or undesirable substances. In other words, more 
NAD infusions or capsules are taken prior or during these relapses.  

During winter an increased loss of heat occurs amongst persons with seasonally 
affective disorder (SAD)6. There is an atypical increase in appetite for carbohydrates, 
increase in mass and drowsiness during winter amongst their group of SAD sufferers128. 
There is a decline in tryptophan, which is an important precursor of NAD, that is followed 
after the summer by depression in the winter, when they suffer from SAD163. Biological 
factors, which contribute to SAD, run in families135. Studies confirm the role of genetical 
factors and the role of serotonin in SAD206. 

8.12 IGNORANCE 

"I think that this is precisely, what my problem was. I would, in my opinion, never have 
solved it, because what is offered as therapy now, is in fact in a way the exact opposite 
of what any doctor would have recommended, namely 'You must take in energy with 
food, so that your body can burn it, because you don't have the levels of energy, which 
you ought to have'. If you receive any other treatment, they would not have addressed 
this and you would, in my opinion, have been at the mercy of a route, that would have 
led you to nowhere. This treatment uses the natural vitamins and minerals, which your 
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body needs. The other side of the coin is that your overall pattern of thought becomes 
positive and you say to yourself 'I am not so bad'. I didn't lose my self-image completely 
during the process"181. 

Ignorance, even on professional level, contributes significantly to unsuccessful 
treatment. NAD Therapy is based on recognised evaluations, objective and independent 
blood tests’ results and proven findings from research. It is also well-documented in 
"Dreams for Fragile People"222. This book is based on more than 600 scientific articles, 
which are readily accessible to those who are interested. Knowledge is within the reach 
of everyone, who truly desires it. Knowledge promotes insight and understanding, which 
have therapeutical value on their own. Knowledge is also the cornerstone of all 
treatment.  

8.13 SUPPORT GROUPS  

Support groups are in particularly popular amongst persons, who suffer from chronic 
conditions like NED. Although it fits into the treatment of NED, it is often wrongly 
considered to be effective treatment on its own and soon turns into addiction to support 
groups. Support groups are very popular amongst the relatives of persons, who suffer 
from NED, and become the focus of treatment, instead of a source of assistance. No 
support group or any other therapeutic intervention can restore or stabilise the NAD 
Energy Deficiency of any NED sufferer. Only the correctly formulated NAD supplements 
at the correct dosage and with regular use can, at best, lead to stabilising it. Another 
danger, which is inherent in support groups, is that they normally operate without 
ongoing professional guidance and then they can easily be taken over by a member, for 
other purposes than the reason for which the group was intended.  

8.14 USERS' EXPERIENCE OF NAD  

Most of the below-mentioned abstracts are from personal interviews, that had been 
conducted with individuals, for inclusion in the book "Dreams for Fragile People"222. It is 
recommended, that readers study the complete interviews for more details to get the full 
picture.  

• "In December he was still lying in the fetal position. He did not know, what was 
happening around him. He seemed to be completely senile. We kept on 
administering the NAD supplement, while my husband was not here. Suddenly I 
realised, that he started asking questions; he wanted to know more. He was 
aware that we were doing something to him, but did not know what it was. In 
spite of his state of confusion, he said that this stuff was working. What is quite 
remarkable, and I do not know whether it was a coincidence but I had noticed it, 
was that whenever we administered the NAD supplement, he sat still, in spite of 
his confusion and disorientation. He did not move his hand or arm while the NAD 
supplement was entering. He just stared at me with his beautiful eyes and said 
softly that it was working. The next thing we knew, was that he was walking 
around"162. 

• "I last received the NAD supplementation two or three months ago and feel now, 
that I am starting to tire. It therefore definitely makes a big difference. One can 
definitely feel when one uses the NAD. You feel much, much better during the 
next few days. I feel much healthier. It is like the clinical psychologist explained, 
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that when you are in a state of depression everyone tells you to do something 
else, or to tackle a new project, or that you must occupy your mind with 
something else, but you lack the energy. Now I have the energy to do it. I started 
last week to lecture temporarily at a college. This is something, which I previously 
would never have considered. This is something new that I tried, which I would 
never have accomplished previously, because I had not had the energy to do 
it"247. 

• "I no longer use the NAD supplements intravenously, but rather in capsules, that 
is the vitamin capsules that contain NAD, and I am very certain that it is the 
reason why I am still moving around. It enables me, to get up and make my bed 
on my own"127. 

• "I also battled with sexual needs. Since I had started using NAD supplements, I 
also have more control over sexual impulses. I think that I have more energy to 
manage sexual issues. I went to the so-called escort agencies on several 
occasions to deal with sexual urges. It bothered me a lot, because I am a 
believer. This lead to a lot of guilt. I did not know what I should do and then 
thought about contacting Alkogen Treatment Network. I also completed a 
psychometric test. It indicated, that when I am under pressure, I am readily 
inclined to do wrong things, like these sexual matters. I am not dependent on 
alcohol or such things, but sex was my weakness. It appeared from the tests, 
that I suffer from low levels of energy and cannot overcome my problems. Then I 
received NAD supplements"246. 

• "I wanted to stop smoking. My father suffered a heart attack. My little daughter 
said to me: 'Daddy, you will die if you don't stop smoking'. This and the NAD 
supplements suppressed 'you feel like smoking, you feel like smoking, you feel 
like smoking'. It was a psychological matter for me, together with the NAD 
supplements. The NAD supplements helped me and relieved the withdrawal 
symptoms greatly. This was my experience. It felt to me, as if I slept better. 
Previously, I slept very badly and restlessly, and it feels now as if I am more 
peaceful, more relaxed"165. 

• "I received a NAD supplement for the first time a few months ago. During the 
entire year I had literally spent every waking hour praying, but started to think 
that prayer on its own would not help. This sounds awful, because I believe that 
God can accomplish anything. I truly believe this, but he did not do anything for 
me until I had made this incredible effort. Admittedly, I drink the little pills now 
and receive the NAD supplements. I assume that it probably calmed me down. 
Indeed, I only felt like doing things, after I had started to feel better. Then I 
completed the course in gardening"341. 

• "I realised, that if I don't set aside time and get the NAD supplements and the 
support from the medicine, I shall lose everything that is dear to me in life. This 
includes my work and the desire to work amongst the congregation. It was 
therefore a radical decision in favour of important and urgent issues, which 
enabled me to say 'Today I shall go to Pretoria"35. 

• "Well, this was after I had no longer been using sleeping pills. My daughter told 
me about Alkogen Treatment Network and that I must speak to the clinical 
psychologist. It certainly helps. It has been helping me for months. When I say 
that it helped, I mean that I didn't have the urge to do anything. Well, how can I 
describe it? It provides me with energy, a lot of energy. I am not tired, like I used 
to be. I always used to be very tired. The business that I owned produced a lot of 
stress and the sleeping pills helped to alleviate the fatigue. After today's NAD 
supplementation I shall sleep wonderfully for a few days. I use my cholesterol 
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tablets and pills for diabetes together with the NAD supplementation. I use 
magnesium and carnitine every day"215. 

• "I had been using cannabis for approximately three months, before I was caught. 
You don't notice it while you are smoking the cannabis, but nothing bothers you. 
You go through life with your eyes closed, if you know what I mean. You don't 
care about anything and if anything bad happens to you, you just accept it. You 
feel, that it doesn't matter. Your attitude is 'Let's roll another zol'. It numbs your 
brain, if you ask me. What bothered me the most, was that my brain was so 
clear, approximately two weeks after I had started with the NAD. I could 
concentrate at school. It felt, I don't know, as if I was somehow happier. I also 
use other pills. I find that the NAD gives me a lot of energy during the day. I don't 
get as tired, as I used to. Last year and this year it helped me to concentrate. The 
little blue pill definitely helps me a lot. If I get anxious, I immediately take one of 
them"184. 

• "But I come for my NAD supplementation. Twice per week during the first three 
weeks. But what happened then is that I had thought that it is this miraculous 
substance, which they were giving me, the NAD supplement. I woke up the next 
morning. I could still see the walls and I could not yet fly. What was going on? 
But after the fourth or fifth, I had noticed that something was happening. I am 
clearer. I can think better on my feet. I am still as active, but I am much calmer. I 
can still hit the ceiling, but I can be controlled. Getting angry... because I have a 
terrible temper ... but I can control myself now"113. 

• "My daughter, Anneretha, 'collapsed' in August 1997, as a result of fibromyalgia 
(burnout). She was in grade 11 at that stage and didn't go to school during the 
last two quarters of last year, but rested at home. She received very good 
medical, psychological and pastoral support. Her recovery was however very 
slow. In February 1998 a friend, who was working part-time as a nurse at 
Alkogen Treatment Network, encouraged us to visit the psychologist at Alkogen 
Treatment Network. From conversations with him, we became aware, as a 
family, of the complexity and sensitivity of one's body. Since then, Anneretha has 
been participating in the support programme and her progress accelerated. This 
year she could attend approximately half of her classes and passed her 
examination in June. We are confident, that she will be able to complete her 
grade-12 year this year"608.  

• "Since I have stopped drinking and have been using the NAD supplements, I can 
think more clearly. I am not limited to making impulsive decisions and stick with 
my choices. I think more about them and about the advantages and 
disadvantages, before I take the plunge. Previously I had simply decided that I 
liked it, did it and that was it. And that possibly meant trouble"255. 

• "I don't feel anything, but I can feel the effect afterwards. I already feel it the 
following day. It has already happened, that I think about alcohol. I would, for 
example, sit and work in my workshop. Then I cannot concentrate on the ring or 
bangle, which I am making. I start to think about alcohol. Then I think 'I must go 
and get the NAD supplement'. The next day, I go. The day after the 
supplementation, I had noticed that I was no longer thinking about alcohol. Then I 
concentrate on my work"217. 

• "The NAD also changed my personality very, very significantly. Previously I could 
spend days on my own, without speaking to anyone and being as happy as a 
lark. Now I like to be amongst people all of the time and to go out and so on. 
Quite amazing. Very different"60. 
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• "In a demanding and busy job, NAD had restored my flagging energy and 
brought back a healthy balance to life, since I had received energy to always 
remain positive and could make (considered) decisions much more easily. My 
energy recovered to such an extent, that I want to and can take on new and 
additional tasks and tackle them. The recovery of the levels of NAD in my body 
provided physical and emotional energy, so that I can now effortlessly visit more 
members of the congregation and provide pastoral support. My appetite 
improved markedly and I am therefore physically also more healthy. Paying 
attention to my family in a meaningful way became a joy, rather than a duty. NAD 
isn't just another miraculous cure on the market, it's simply a physiological 
necessity for the demanding time, in which we are living. In short, NAD helped to 
put back the swing in my step, the smile on my face and the song in my 
heart!"609. 

• "I had already felt that I had more energy after the first NAD supplementation. I 
immediately started to drink fewer dieting pills and completely ceased using them 
within 2 weeks. I had more power to fight against the binges. It was as if I could 
think better and more realistically about everything. I had the strength to fight 
against my problem. My head felt open and my thoughts were clearer. As time 
went by, it became easier to manage my problem. I didn't suffer any side effects 
from the treatment. The capsules helped me between the supplementation. 
Whenever I had felt that I could no longer carry on, I used additional capsules. 
They provided me with the energy, that was required to carry on"610. 
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Applications for NAD Therapy: NAD Energy Deficiency Related Syndromes 
(NEDRS) 

1. Energy by Confirmed Diagnosis  

Fatigue (being without physical energy, strength, power) is one of the most general and 
least understood symptoms of many chronic and disabling conditions. Clinically, the 
spectrum of syndromes associated with primary disorders of energy metabolism is 
widespread320. This review must be seen as only explorative in nature and not as the 
setting of rigid rules or the making of any diagnostic, etiology or treatment claims 
regarding the disorders reviewed as possible NEDRS. Furthermore the main aim is to 
stimulate further research and also to highlight the possible role of an underlying NED in 
the disorders discussed. We will only record the metabolic indicators of NED for each 
disorder included. This review is not supposed to be an exhaustive list of all possible 
articles related to each disorder.  

9.1 CRITERIA FOR INCLUSION 

The metabolic indicators of NED (refer to as Energy Values I, II, III and the Energy 
Block) as well as treatment with NAD Therapy will apply as basis for inclusion of the 
listed disorders. Since 1989 we have treated various disorders associated with NED with 
NAD Therapy at Alkogen Treatment Network. The application of NAD Therapy have to 
be investigated further, especially on an empirical level. Most patients receiving NAD 
Therapy showed good clinical improvement substantiated by the post test improvement 
in their energy blocks as per follow-up blood tests. The time span of improvement varies 
per disorder treated. The rationale for the improvement is possibly one or more of the 
biochemical functions of NAD and/or the other cofactors of the energy metabolic cycle. 

9.2 PRO VISOR ON NAD THERAPY AND NEDRS 

No claims what so ever are made in this chapter for the cure of incurable diseases by 
the application of NAD Therapy. The results speak for themselves. The discussion has 
been kept on a factual basis. At the same time it must be remembered that many 
patients come for NAD Therapy after they have tried everything else and they are in a 
state of despair. We are only endeavouring to show that NAD Therapy has definitive and 
science based therapeutic value. Of this there can be no doubt when all the facts are 
carefully considered, the opponents of NAD Therapy notwithstanding. The reader should 
acknowledge the fact that NAD Therapy has advanced beyond the experimental stage. 
Sixty years have passed since NAD Therapy made its original appearance as a 
treatment modality for alcoholism and the broad principles from which it emerged is now 
better understood from the latest biochemical studies on coenzyme NAD. 

9.3 APPLICATION OF NAD THERAPY 

The blood tests results done by independent pathologists were obtained from the clinical 
records at Alkogen Treatment Network or participating practitioners. The diagnoses were 
made by the treatment professionals of the patients that they consulted prior to joining 
the Alkogen Treatment Network treatment program. They include medical specialists like 
psychiatrists and neurologists. In all cases the NAD Therapy was only initiated after the 
patients were examined by a medical doctor and a recommendation to this effect. In all 
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cases NAD Therapy was requested by the patients. Since 1989 various medical doctors 
formed part of the multiple professional treatment team of Alkogen Treatment Network. 
Some notes refer to the clinical use of NADH, one of the derivates of the NAD coenzyme 
others are NADP and NADPH366. 

9.3.1 STEPS IN NAD THERAPY 

"I went there and met the clinical psychologist. He chatted a little with me and explained 
some stuff for me. He didn't make any sense to me. Let me be honest. Nothing makes 
sense to anyone, when they go to Alkogen Treatment Network for the first time. They tell 
you about your deficient NAD level and so on, and these things don't make sense to you, 
because you aren't a medical expert. The language and so on, which he uses, makes no 
sense at all to me, but I was willing to give it a try. I took my first NAD supplement. The 
blood tests were done. They then didn't say anything after that and I didn't understand 
what was going on. I however went there for my NAD supplements. Twice per week 
during the first three weeks. During the fourth or fifth week I however noticed, that 
something was happening. I feel clearer. I reason more logical. I am as active as before, 
but much calmer. I can still blow my top, but are in control".113 

It is always good to be fully informed about all the particular details before one 
commences with any new thing, especially therapy. Keep in mind that memory 
impairment dominates the cognitive complaints of patients with chronic fatigue 
syndrome527. The same finding is also found at Alkogen Treatment Network which 
shows that prospective patients are easily flooded with all the new concepts and detail of 
NAD Therapy, because of their average energy block of 70 instead of 100 plus. The 
rapid physical changes which take place in the NED sufferer during the first few weeks 
on NAD Therapy, impede the process to meaningfully assimilate new information. So 
based on this observation it is recommended to first follow these 8 steps set out in this 
synopsis. The detailed rationale and treatment application of NAD Therapy can then be 
studied as and when the physical energy level improves due to the effect of NAD 
Therapy. 

No one's life is perfect. We all have dreams, tough circumstances, problems and losses 
to deal with. But some people's lives appear to be more enjoyable than others. Have you 
ever questioned why? A vital difference is most often the amount of physical energy they 
have available to deal with what happens to them or to let things happen in their lives. 
Although we always have a choice, 10% of persons are born with NED, that if untreated, 
stops them from realizing their choices. During the journey of life, the energenetic 
participant's dreams come true, while the passive spectator's dreams often turn into the 
worst nightmares.  

So do not reframe the Dreams of NED Sufferers, rather help them change their 
Physical energy Levels and then let them reach for their Dreams.  

If you think that you or someone special to you has a problem with a chronic disorder, 
you will particularly benefit by studying this chapter to see if the condition is associated 
with NED. Even the fact that you are reading this synopsis is an exceptional victory. It 
means you are considering an energenetic life for yourself or someone precious to you. 
The following 8 steps provide a synopsis of NAD Therapy for persons who might be 
suffering from NED.  
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• Step 1: Please read these steps carefully, arrange a consultation with your 
health professional and discuss this information before making a final decision. 
This synopsis is based on more than 600 relevant scientific sources and clinical 
experience with more than 6 000 patients on NAD Therapy prescribed by 140+ 
private practitioners. These are discussed in the rest of this e-book. This e-book 
is made available free of charge to all truly concerned individuals. It is therefore 
strongly recommended to give a copy (printed or electronic) to your health 
professional. On their journey to an energenetic life, most persons will not 
overcome the following stumbling block: "The distance is nothing; it's only the 
first step that is difficult" (Marquise du Deffan). 

• Step 2: Arrange for the lactate and pyruvate blood tests to be done. No prior 
fasting is required. These tests are internationally in use and are reliable 
indicators of your biochemical energy level. The blood tests' normal values 
ensure that 95% fall within the normal range and only 5% of testees will present 
with NED. The tests are generally done by most pathologists. Prior arrangement 
must however be made, to ensure that the required test tubes are available. For 
full details on blood tests see chapter 6. If it is impossible to do the two blood 
tests look up your disorder or a disorder of similar severity and use the Average 
Energy Block as basis for your NAD Therapy. 

• Step 3: Use the results of the blood tests and calculate the energy levels and 
determine the energy block. The formulae are outlined in Chapter 6. The online 
calculators to calculate the energy values and recommended NAD Therapy 
Programme are available at  http://www.energyequalsempowerment.com    

• Step 4: Use the calculated or identified Energy Block and determine the 
recommended NAD Therapy Programme 

• Step 5: Consult your family doctor concerning the use of the supplements and if 
need be a prescription for the NAD IV-therapy and/or any supporting prescription 
medication. You or your family doctor can consult with our resident pharmacist to 
clear any possible uncertainties. 

• Step 6: Follow the recommended NAD supplementation program or prescription 
of family doctor for 12 weeks and then arrange for follow-up blood tests to be 
done in week 12. Guard against the "honeymoon phase" and use the new gained 
physical energy in a responsible manner. For instance during weeks 6 to 12 work 
attentively through the NAD e-book to update you on the treatment rationale. 

• Step 7: Use the results of the follow-up blood tests to determine the maintenance 
number of capsules to be used. Keep in mind that this is the minimum required 
and can be increased during periods of excessive physical energy expenditure 
on both positive or negative stressors. 

• Step 8: Gradually start to take care of any psychological and/or spiritual energy 
blockages that have developed over your years of living with NED. Consult with 
councillors who are knowledgeable in your appropriate problem domain and the 
NAD Therapy approach. Regularly work through the NAD e-book and similar 
literature to familiarize yourself with the new insights that accompany your 
gradual improvement over time. 
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List of NED Related Syndromes (NEDRS) 

NED Related Syndromes - A Average NAD Energy Value 
(normal 100+) 

Academic Stress 74 

Acute Renal Failure 50 

ADHD (Attention-deficit-hyperactivity-
disorder) 

75 

Ageing and Longevity 81 

Alcoholism 66 

Alcoholism in Remission 81 

Allergy and Food Intolerance 66 

Alopecia 62 

Alzheimer’s Dementia 71 

Arthritis 77 

Asthma 47 

Autism 70 

NED Related Syndromes - B Average NAD Energy Value 
(normal 100+) 

Bipolar Disorder 92 

Breast Cancer 56 

Brucellosis 77 

Bulimia Nervosa 78 

NED Related Syndromes - C Average NAD Energy Value 
(normal 100+) 

Cancer 55 

Cannabis Dependency 72 

Cardiac Disorders 78 

Chronic Fatigue Syndrome (CFS) 74 

Chronic Sinusitis 66 

Cocaine Dependency 72 

Co-dependant Child 78 

Co-dependant Husband 71 

Co-dependant Mother  70 

Co-dependant Wife 78 
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Concentration Problems 72 

NED Related Syndromes - D Average NAD Energy Value 
(normal 100+) 

Depression 70 

Diabetes 64 

Down’s Syndrome 59 

Dyslexia 53 

Dystonia 56 

NED Related Syndromes - E Average NAD Energy Value 
(normal 100+) 

Enuresis (bed wetting) 88 

Epilepsy 64 

NED Related Syndromes - F Average NAD Energy Value 
(normal 100+) 

Fanconi Syndrome 80 

Female Incontinence 78 

Fibromyalgia 62 

NED Related Syndromes - H Average NAD Energy Value 
(normal 100+) 

Hallucinogen Dependency 77 

HIV / AIDS 54 

Hypercholesterolemia 63 

Hypertension 77 

Hypoglocemia 71 

NED Related Syndromes - I Average NAD Energy Value 
(normal 100+) 

Impotence 48 

Infertility 62 

Insomnia 83 

Irritable Bowel Syndrome 80 

NED Related Syndromes - L Average NAD Energy Value 
(normal 100+) 

Lupus Erythematosis 98 

NED Related Syndromes - M Average NAD Energy Value 
(normal 100+) 

Marfan’s Syndrome 34 
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Migraine and Headaches 78 

Multiple Chemical Sensitivity Syndrome 77 

Muscular Dystrophy 63 

Myalgic Encephalomyelitis 80 

NED Related Syndromes - N Average NAD Energy Value 
(normal 100+) 

Nicotine Dependency 67 

NED Related Syndromes - O Average NAD Energy Value 
(normal 100+) 

Obesity 63 

Opioid Dependency 73 

Over-training 77 

NED Related Syndromes - P Average NAD Energy Value 
(normal 100+) 

Parasuicide 59 

Parkinson’s Disease 60 

Pathological Gambling 79 

Peripheral Arterial Occlusive Disease 73 

Porphyria 69 

Prescription Medication Abuse 73 

Psoriasis 89 

Pulmonary Emphysema 74 

NED Related Syndromes - R Average NAD Energy Value 
(normal 100+) 

Religious Dependency 62 

NED Related Syndromes - S Average NAD Energy Value 
(normal 100+) 

Seasonal Affective Disorder 53 

Sedative Dependency 69 

Self-mutilation 53 

Sex Dependency 60 

Stress and Burnout 74 

Stroke 88 

Stuttering 88 

Suicide 56 
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NED Related Syndromes - T Average NAD Energy Value 
(normal 100+) 

Thyroid Disorders 66 

Tourette’s syndrome 75 

Trichotillomania 41 

Turner’s Syndrome 48 

NED Related Syndromes - V Average NAD Energy Value 
(normal 100+) 

Violence Dependency 69 
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Applied NAD Therapy: Diabetes as Case Study 

In chapter 9 a comprehensive list of chronic disorders associated with NED was given. 
On most of these disorders hundreds of articles and books are published and new 
research findings are reported virtually on a weekly basis. Health professionals rightfully 
ask questions on the relevancy of NAD Therapy for each of the NEDRS listed. In this 
chapter a brief outline is provided using the knowledge gained in the previous chapters 
to illustrate the relevancy of NAD Therapy to diabetes as an example. By referring to the 
literature references provided for each NEDRS a similar outline can be developed for 
each NEDRS. 

10.1 THE PATIENT AND HER HUSBAND'S COMMENTS ON NAD THERAPY 

"I've been a Diabetic for 21 years, underactive thyroid, high cholesterol, high blood 
pressure and kidney damage. After the birth of my child, I started experiencing very low 
energy levels. My husband was lucky if I pitched up at work to do the banking, before 
2pm the afternoon. Even when I had a quiet weekend and lots of sleep and rest, I still 
didn't have enough energy the Monday to start the week. My immune system was non-
existent. I had colds the whole winter through; if somebody with a cold gets close to me I 
would get it".  

"When we looked at alternative treatments for my child, we heard about NAD. We had 
our blood tested and started the treatment immediately. I have experienced a drastic 
change within two weeks. I could get to work at 9:00 a.m., helped in the shop, do my 
child's therapy and some house work. Another wonderful thing is that you do not 
experience dips like when you take a tonic, your energy levels are constant. If it was not 
for NAD, I think even my wonderful husband's patience would have run out."  

My husband's Comments: "The NAD Therapy has given me back my wife. We can 
now have an active family and social life. Praise God for those that helped and guided 
us with the NAD Therapy. For our lives have turned for the better, a lot better." 

10.2 HER NAD THERAPY PROGRAM 

Based on the results of her blood tests the following NAD Therapy program was 
developed for her. Her husband also received NAD Therapy because of his low energy 
values.  

10.3 BIOCHEMICAL MARKERS OF NED IN DIABETES 

The patient had an NAD Energy Block of 67 which is a bit higher than the average 
NAAD Energy Block of 64 measured by patients with diabetes. 

10.4 ABSTRACTS FROM INTERNATIONALLY PUBLISHED ARTICLES ON NED 
AND DIABETES 

"In diabetes, glucose metabolism via the Krebs cycle is impaired, and this leads to 
reduced cellular energy and elevated blood sugar levels. When a cell is damaged by 
oxidation injury, cytosol NAD levels fall and ATP levels decrease, If the DNA strand 
breaks can be repaired, and the cell regains lost NAD, the energy system can function 
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again, but frequently cell death ensues. Thus organ failure is the result of energy failure 
on a cellular level, because of oxidation damage of the mitochondrial membranes and/or 
low NAD. In the case of the beta cell in the pancreas this means that proinsulin 
production ceases until NAD levels in the cytosol are restored639. 

"Thus, in diabetes, aerobic glycolysis gradually shifts to anaerobic glycolysis under 
ischaemia, with accumulation of lactate and acid metabolites that in turn induce 
myocardial deterioration.644" 

"Nicotinamide adenine dinucleotide (NAD) and its derivatives NADH, NADP and NADPH 
have regulatory functions in the generation of triose phosphates and pyruvate from 
glucose. In many studies of the influence of the diabetic state on relationships between 
pyridine nucleotide and glucose metabolism, the focus has been on the sorbitol pathway. 
Less attention has been paid to other aspects of the role of pyridine nucleotides in 
pyruvate formation from glucose, in particular the effects of the NAD precursors 
nicotinamide and nicotinic acid on glucose metabolism... Reference is also made to the 
following three current hypotheses for mechanisms underlying diabetic microangiopathy:  

1. Chronic glucose overutilization, caused by hyperglycemia, in tissues which lack insulin 
receptors and therefore are freely permeable to glucose. 2. Enhancement of sorbitol 
pathway activity with an ensuing decrease in the ratio of NAD/NADH. 3. Enhanced 
utilization of both glucose and pyridine nucleotides in formation of triose phosphates and 
pyruvate. Therapy with NAD precursors like nicotinamide might have corrective effects 
on these proposed biochemical aberrations, thereby retarding progression of 
microangiopathy".607 

"Taken together, it is proposed that high doses of nicotinamide primarily affect ADP-
ribosylation reactions in beta-cells as well as in immune cells and the endothelium. As a 
consequence, cell death pathways and gene expression patterns are modified, leading 
to improved beta-cell survival and an altered immunoregulatory balance645".  

"Autoimmune processes are involved in pancreatic beta-cell destruction in type 1 
diabetes... Generation of free radicals, DNA strand breaks, activation of the enzyme poly 
(ADP-ribose) polymerase (PARP), and depletion of intracellular nicotinamide adenine 
dinucleotide (NAD) appear to be common factors in beta-cell death, whether mediated 
by oxygen radicals, nitric oxide, or streptozotocin. Nicotinamide, a soluble B group 
vitamin which offers protection against these toxic stimuli, is at high doses a free radical 
scavenger, a potent inhibitor of PARP, and protects against depletion of intracellular 
NAD. A sound scientific rationale therefore exists for its use in human prediabetes, and 
promising pilot studies have been performed in ICA-positive first-degree relatives and 
school children. No serious side effects have been reported from its use at the doses 
proposed in man or other species646". 

"The causes of cytokine-induced beta cell death are less well defined, but important 
factors may be nitric oxide-mediated DNA damage, depletion of NAD levels and toxic 
effects of oxygen free radicals and eicosanoids generated in addition to nitric oxide647". 

"As a result of beta cell destruction, islet cell antibodies (ICA) can be demonstrated in 
the circulation. These antibodies can be detected up to eight years prior to overt IDDM. 
Nicotinamide, a vitamin B3 derivative, interferes with the immune mediated beta-cell 
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destruction by reducing the content of FR and NO and thereby reducing their deleterious 
effects. At the same time, nicotinamide increases the intracellular NAD pool, thus 
increasing the energy supply of the cell. Nicotinamide protects against chemically 
induced as well as spontaneous diabetes in animal models of the disease. Recently, 
open clinical studies have suggested that nicotinamide when administered to humans 
can prevent or delay clinical onset of IDDM648".  

"In hypoxic tissues these vascular changes are linked to metabolic imbalances 
associated with impaired oxidation of NADH to NAD and the resulting increased ratio of 
NADH/NAD. In hyperglycemic tissues these vascular changes also are linked to an 
increased ratio of NADH/NAD, in this case because of an increased rate of reduction of 
NAD to NADH. Several lines of evidence support the likelihood that the increased 
cytosolic ratio of free NADH/NAD caused by hyperglycemia, referred to as 
pseudohypoxia because tissue partial pressure oxygen is normal, is a characteristic 
feature of poorly controlled diabetes that mimics the effects of true hypoxia on vascular 
and neural function and plays an important role in the pathogenesis of diabetic 
complications"649.  
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NAD Therapy: The Nutriceutical Supplements 

"The potential of NAD and niacin therapy to treat diseases is now going forward in South 
Africa. Theo Verwey and his group of clinicians are now the future of this movement to 
reform medical therapeutics. It is the concept of NAD as a medicine, which must not be 
ignored: the needed research must be allowed, encouraged, the results evaluated, 
acknowledge and passed on to the young physicians of today". 697 

"Some supplements and food products promise to cure everything and improve your 
health - sounds too good to be true? The answer is probably yes. Dietary supplements 
have few regulations about what claims they can make."652 This warning on the 
American Dietetic Association's website is echoed by many other health professionals. 
Oftenly this "too good to be true" stigmatization of a genuinely good supplement are 
based on ignorance due to the following phenomenon: "Although researching a product 
is always a good idea, Evers says most consumers don't want to spend the time it takes 
to check out a product thoroughly."653  

To assists the reader in critically evaluating the information recorded in this e-book a few 
questions are referred to. What questions should be asked before a nutritional 
supplement is recommended by a health professional or used by a consumer? Evers653 
suggests asking the following: 

• "Have you heard of the company? If a product is truly beneficial, then there will 
probably be a well-known company associated with it". According to Evers if the 
company selling the product is one you have never heard of before, ask yourself 
the next two questions.  

• "Have you heard about the supplement in the news media? Breakthroughs in 
science make good news. Before a new "cure" or other product becomes 
available to the public, it will be reported by the news media".653  

• "Where is the science? Has the product been thoroughly researched at a 
university? Keep in mind that testimonials are not research. Look to see if the 
product's claims can be tested for validity".653 In considering this question keep 
the following in mind: "Nutraceutical manufacturers are not required to do 
controlled clinical trials-scientific studies in which the effectiveness and safety of 
a product is measured against a dummy pill (placebo) or a proven competitive 
product. Because most nutraceuticals are natural substances that cannot be 
patented, there is little incentive for manufacturers to spend many millions of 
dollars on clinical studies.654 

11.1 IMPORTANCE OF NUTRICEUTICAL SUPPLEMENTS 

Vitamin and mineral therapy are accepted by only 23% of the surveyed general 
practitioners in Australia507. Statistics for South African practitioners is not available. 
However, several doctors, including specialists such as gynaecologists and specialist 
physicians, are already prescribing and dispensing the nutriceutical supplements of 
Alkogen Products to their patients. The supplements are also dispensed to their patients 
by some dietitians, homeopaths, pharmacists and nursing sisters. It is also 
recommended by pastoral counsellors and psychologists to their patients. 
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Many inborn errors have now been described that can be treated by alterations in the 
diet. Such treatment requires an understanding of both the biochemistry of the defect 
and of normal nutritional requirements. The principal strategies are cofactor therapy, 
steps to prevent accumulation of toxic metabolites and the replacement of essential 
nutrients that are deficient as a result of the metabolic block595.  

It is important to note the latest research findings regarding niacin and nicotinamide. It 
appears that most of the therapeutical benefits ascribe to these compounds are actually 
possible by means of its conversion to NAD in the cells. For example: "The beneficial 
effects of nicotinamide for the treatment of HIV infection appear to be linked to cellular 
utilization of NAD. Nicotinamide appears to be void of any cell-free reverse-transcriptase 
inhibition or virucidal activities. However, several cell-associated observations link HIV, 
nicotinamide, and NAD. HIV-infected cells demonstrate an increase in the ADP 
ribosylation of proteins, a phenomenon in which NAD is used as the ADP-ribose donator 
to covalently modify proteins. As a general feature, nicotinamide inhibits ADP 
ribosylation reactions. Protein ADP ribosylation can occur in the nucleus, in the 
cytoplasm, and on the cell surface of lymphocytes. PARP is a nuclear enzyme that 
catalyzes the formation of ADP-ribosepolymers that attach to multiple different proteins. 
The activity of PARP is critical to the integration of foreign DNA, including proviral DNA; 
inhibition or absence of this enzyme interrupts the HIV life cycle. Along with poly-ADP 
ribosylation, monoribosylation steps also involve proteins in cells, including the ADP 
ribosylation of both HIV Tat protein and cellular defence. The antimicrobial action of 
nicotinamide might also work through the modulation of certain histone deactylase 
reactions (i.e.,Sir2 proteins) that use NAD in the silencing of chromosomal DNA".767 

11.2 NECESSITY FOR NUTRICEUTICAL SUPPLEMENTS 

No medication exists that can replace or imitate the required nutrients or energy 
metabolic cofactors and coenzymes which a patient is deficient in or dependant on. It 
can only be supplied as a nutriceutical supplement with the identified nutrients as 
ingredients. With medical treatments, approximately 25% of fibromyalgia patients 
improve, but the beneficial effects of medical treatment rarely persist more than a few 
months. All subjects in one study had received some form of medical treatment prior to 
taking the nutritional supplements, but none with enduring success. Nutritional 
supplements resulted in a significant reduction in presenting symptom severity, with 
continued improvement in the period between initial assessment and the follow-up591. 

"A detailed review of the literature suggests a number of marginal nutritional deficiencies 
may have etiologic relevance. These include deficiencies in various B vitamins, vitamin 
C, magnesium, sodium, zinc, L-tryptophan, L-carnitine, coenzyme Q10, and essential 
fatty acids. Any of these nutrients could be marginally deficient in CFS patients, a finding 
that appears to be primarily due to the illness process rather than to inadequate diets. It 
is likely that marginal deficiencies not only contribute to the clinical manifestations of the 
syndrome, but also are detrimental to the healing processes"523. 

The 84 studies reviewed in patients (n= 2570) with predominantly chronic conditions 
living in the community suggested that: oral nutritional supplements produce 
demonstrable clinical (including functional) benefits, but the nature and extent of these 
benefits vary with the underlying chronic condition; oral nutritional supplements increase 
total energy intake with more than 50% of the energy additional to that from habitual 
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food intake; improvements in body weight, enhanced total energy intake and body 
function following oral nutritional supplements appear to occur more frequently in 
individuals with a BMI < 20 kg/m>2 than in those with a BMI 20 kg/m2.592  

Nutritional approaches are available for the management of several different classes of 
inborn metabolism errors593, 595. The inherited defects lead either to alterations of the 
apoenzymes or to deficiencies of enzymes involved in the processing or reutilization of 
the vitamins. The application of pharmacological doses of vitamins can be useful in 
these disorders in order to overcome diminished apoenzyme binding, to saturate 
residual activities of defective processing enzymes, to compensate for pathological 
losses, or for acting as electron carriers594.  

11.3 BRAIN FUNCTIONING AND NUTRACEUTICAL SUPPLEMENTS 

Patients with chronic fatigue syndrome without psychiatric comorbidity were impaired 
relative to controls and patients with chronic fatigue syndrome with concurrent 
psychiatric disease on tests of memory, attention, and information processing604. Each 
brain cell is a functional unit and messages are transmitted between the brain cells, by 
means of neurotransmitters crossing the synapses. Brain cells can create several 
synaptic links to other brain cells183, 264.  

The three nutrients, tryptophan, tyrosine and choline, when administered in the natural 
form or simply ingested in food, act like "drugs", resulting in important changes in the 
chemical functioning of the brain. This illustrates a novel aspect of nutrition's effects on 
the brain and provides the basis for new modes of therapy for patients with metabolic, 
neurological or psychiatric brain diseases517. The levels and possible function of several 
neurotransmitters can be influenced by the supply of their dietary precursors. The 
neurotransmitters include serotonin, dopamine, noradrenaline, histamine, acetylcholine 
and glycine, which are formed from tryptophan, tyrosine, histidine, choline and 
threonine514.  

In particular precursor availability to the brain influences the rates of synthesis of 
serotonin, the catecholamines, and acetylcholine by brain neurons. The diet readily 
influences brain neurotransmitter formation via this mechanism515. Dietary amino acids 
have also been found to alter pain tolerance thresholds518. Research evidence suggests 
that neurotransmitter precursors can be helpful in patients with mild or moderate 
depression516. 

11.4  THE BRAIN AND CHEMICAL SUBSTANCES 

Chemical substances, in the form of allergens, drugs, toxic materials, medication or even 
food, can change the synaptic functioning dramatically if they are ingested. Chemical 
substances can be taken deliberately, unwittingly with food, or can be produced by 
activities that take place in the body. Exercise, as an example, places stress on the body 
and the body responds by secreting hormones and endorphins, to counter or stop this 
unnecessary exertion. This leads to a temporary feeling of happiness and satisfaction76, 

257, 263.  

Natural substances that are ingested can also act as chemical substances in some 
persons' bodies, for example in allergies to food. Chemical substances also have a 
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neurotoxic, genotoxic or carcinogenic effect on the user. Some of these chemical 
substances are also absorbed in the brain132. There are several ways in which chemical 
substances can alter the natural functioning of neuronal transmission. The following 
eight mechanisms, with which chemical substances modify the activity of neuronal 
transmission are briefly described: 

• chemical substances can increase or decrease the production of 
neurotransmitters;  

• certain chemical substances impede the movement of neurotransmitters to the 
axons' ends;  

• storage of neurotransmitters in the vesicles, that are found in the axons' ends, is 
often also affected in various ways by chemical substances;  

• chemical substances can also affect the release of neurotransmitters by, for 
example, releasing them prematurely;  

• chemical substances can affect the enzyme that is responsible for the 
metabolism of the neurotransmitters;  

• chemical substances can inhibit the re-absorption of neurotransmitters in the 
axons' ends, by blocking the gaps in the ends;  

• chemical substances can activate the receptor in the post-synaptic brain cell, by 
imitating the activity of a neurotransmitter, and  

• chemical substances can also block the receptor, in which case the appropriate 
neurotransmitter cannot activate the receptor for the purpose of carrying the 
electrochemical message any further139. 

11.5 SUPPORTING ENERGY METABOLIC COFACTORS 

In addition to NAD various other important cofactors exist both in the NAD energy 
system and in the general biochemistry of the human body. The cofactors identified as 
important from the independently done blood tests for Alkogen Products and which are 
included in the various nutriceutical supplements are related here for informational 
purposes only. Hundred's of research articles clearly illustrate that a number of 
nutritional deficiencies may have etiologic relevance in NED. These include deficiencies 
of various B vitamins, magnesium, zinc, L-tryptophan, L-carnitine, coenzyme Q10, and 
essential fatty acids. Any of these nutrients could be deficient in NED patients, and it 
appears to be largely due to the illness process rather than to deficient diets. It is likely 
that nutritional deficiencies not only contribute to the clinical manifestations of the 
syndrome, but also are detrimental to the healing processes. Because of the rarity of 
serious adverse reactions, the trouble in ruling out marginal deficiencies, and because 
some of the therapeutic benefits of nutritional supplements appear to be due to 
pharmacological effects, it seems logical to supplement NED patients with nutrients523.  

Alkogen Products is constantly in a process of refining the physical measurement 
techniques with a view to eventually determine a cost-effective method to differentiate 
treatment more accurately per patient. The more accurate one measures, the more one 
learns. Unfortunately this also increases the cost of measuring. This process is 
constantly updated to enable one to give a specific treatment to a specific patient. 
However, most physical deviations in NED require the same underlying nutriceutical 
treatment, such as carnitine, magnesium, NAD and other vitamins. 
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A Bird's Eye View of NAD Therapy 

Some people are completely unconcerned about their age. They will also readily say, 
that they do not know how old they are. They have a youthful attitude towards life and 
also possess the obvious lust for life, which much younger people have. I think that it is 
safe to say, that all of them simply continue to grow. They are set in the conviction, that 
they are as old as they feel. 

All of us know such people and one sometimes wonders, why there are so many days of 
depression and fatigue, which destroy your dreams of feeling youthful. Your dreams 
changed into deceit. Depression then is mercifully a suitable diagnosis. A little pill will 
hopefully help. 

Thoughts have a very great effect on your health. On the other hand, it is also true that 
there must be stability in your body, at the cellular and biochemical level, in order to be 
able to be of healthy mind. As long as there are no stable bodily processes, dreams will 
always be deceitful. There can be no predictability or confidence, without stable bodily 
processes. People, who lack this stability, are often trapped in an addiction to a chemical 
substance, money, relationships and/or food. If the body is not stable, it is very difficult to 
live with yourself. 

There is a particular area of instability in the biochemistry of our bodies, which 
contributes to problems with memory, irritability, problems with concentration, 
depression, a decrease in mental energy, anxiety, chronic fatigue and a craving for 
alcohol, nicotine and sugar. This condition is a deficiency in nicotineamide-adenine-
dinucletide (NAD). We refer in this instance to a metabolic energy deficiency! 

You read correctly: We are dealing here with a measurable energy deficiency. Most of 
the symptoms, which are referred to in the above-mentioned, are merely masks which 
hide the actual problem. Behind these masks there is most probably a genetic defect - 
and you can definitely do something about it. 

All human activities require energy. Each cell in your body has a particular function and 
requires energy, to be able to do its job. This energy is produced by various chemical 
processes in the cells, in little "power plants", which exist as small parts in the cell. We 
refer to such a power plant as the mitochondrium. 

Food, which we consume, is converted into glucose by means of digestion. The glucose 
is the fuel in the power generators. Most processes in a power plant, which releases 
energy, however require a particular assistant. We call such an assistant a co-enzyme. 
Without the co-enzyme, the power plant will simply not function. 

NAD is a co-enzyme, which maintains the processes in all power plants. It is therefore 
clear, that if there is a deficiency in NAD or if there are too few power plants in the cells, 
that there is an energy deficiency. NAD is also produced by the body on its own, from 
food. 

A metabolic energy deficiency refers to a deficiency in chemical energy, with which 10% 
of all people are burdened. As a result of a genetic deficiency in mitochondria (power 
plants), this energy deficiency will clearly be observed in families, where various masks 
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hide the deficiency. Grandmother might therefore suffer from obesity, her son from 
workaholism, her daughter from depression and her granddaughter might be a drug 
addict. 

The egg cell of the woman starts with a shortage of power plants. The children inherit no 
power plants from their father, because all of his "power generators" are located in the 
tail of the sperm cell and the tail is discarded during conception. The daughter and son 
will therefore inherit an energy deficiency, but the son can marry a woman, who has 
enough power plants. The problem therefore ends at that stage. The daughter however 
spreads the problem. 

There are standard laboratory tests, which indicate a metabolic energy deficiency. A 
blood sample is taken and lactate and pyruvate blood tests are used, which are good 
indicators of the biochemical energy level. Three NAD Energy Levels and the NAD 
Energy Block are then calculated.  The NAD Energy Block is then used as basis to 
recommend a NAD Nutrition Protocol. 
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International Application of NAD Therapy 
 
The lactate and pyruvate blood tests used to determine the NAD Energy block values 
are internationally in use and the relative affordability of these tests make them available 
to most people. 
The NAD Energy Block value can be calculated with the accurate and easy to use NAD 
Energy Level calculator at http://www.energyequalsempowerment.com  
The NAD Energy supplements are internationally available through an E –post service 
and can be ordered online at http://www.nadenergy.net 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A Letter from the Father of NAD Deficiency Diseases 
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Dear Theo 

I would like very much to contribute to your e-book and perhaps explain how my interest 
began and the experiences that changed my life when the truth about NAD therapy was 
revealed to me in 1980. I feel very much an obligation to help humanity with my 
discovery. The future of the world is truly in our hands. We must face powerful interests 
that want to suppress our discovery i.e.. the medical establishment and the 
pharmaceutical companies, perhaps even some of our governments. My own 
government who I served as a medical officer during the Vietnam War prosecuted and 
imprisoned me for 3 years after I tried to help some drug addicts with the niacin therapy I 
had developed for use on alcoholics.  

That is why I could not treat any more people; my license was revoked by a federal 
judge. I turned to the library and the laboratory to continue my work on the discovery. In 
prison I met the most afflicted members of our society; the real predators that suffered 
so much from addictions, so my 3 years were not wasted. We had vitamins in prison and 
I found a case of acute pancreatitis that was in severe pain. I gave him 250 mg capsule 
of time-release nicotinic acid (commonly called niacin) and the pain was gone in about 
an hour. I had hoped to try this on other pancreatitis suffers but never had the chance; it 
was my most dramatic response to niacin. A Mafia man from Chicago had asked me to 
see the black man who suffered from the pancreatitis and was most impressed with the 
outcome. After that many others began taking niacin and benefited from the effects. The 
other diseases in the prison population included early diabetes and in several cases they 
reverted to normal with niacin 500 mg daily and exercise. Hypertension was another that 
reverted to normal on the same niacin therapy. It was the results of my prison 
"doctoring" that developed my thinking about NAD Deficiency Diseases. 

John Patrick Cleary, M.D. was born in Kenosha, Wisconsin on October 16, 1933. He 
graduated from Washington Park High School as valedictorian in a class of 351 on June 
6, 1952. He corresponded with Albert Schweitzer about working in Africa at his Hospital, 
but was advised to go to medical school first. Medical training was begun at UW-
Madison in 1952 in the premed program and resulted in the degrees of Batchelor of Arts 
with a minor in German Language in 1956 and Medical Doctor in 1959. Internship was 
served at Santa Barbara Cottage Hospital and Santa Barbara County Hospital in 1960 in 
Santa Barbara, California. A Residency in Psychiatry at University of Colorado Medical 
Center was served for the only first year in 1961 Interest in Psychiatry began during his 
undergraduate training when he studied Anthropology, Psychology and Primatology. 
Reading Sigmund Freud was a helpful start to develop his later theories on the Predator 
Response Mechanism since Freud had no good explanation for the psychopathology of 
sociopathy or criminal behaviour. Dr. John MacDonald was his advisor at the U.of C. 
Medical Center and criminal behaviour was his special interest. John left after only 
completing the first year of the three year program because of family needs His wife and 
3 children were not doing well with the low income and lack of time with him. He quit and 
went to work at Camarillo State Hospital in California where he was placed in charge of 
a research ward that was treating schizophrenia in a randomized study of 5 modalities. 
After only 14 months he had to leave because of his own mental health. It was just too 
much for a sensitive person like himself. Looking back you could say that he was being 
groomed for a real revelation later in life. 
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His clinical practice began in 1966 when he was drafted into the U.S.Army as a medical 
officer during the Vietnam War. Prior to this he had been a medical consultant to the 
State of Wisconsin Disability Determination Unit. It was a desk job dealing with claims for 
disability filed with Social Security in his State. Practicing in the Army developed his 
skills in general medicine that he continued after his 2 years of service were done. 
Following the Army duty in 1968 he opened his office to practice general medicine. 
Practice as a rural doctor in the Cross Plains-Middleton area gave him time to think 
about the drug and alcohol problems that were so evident in the military. 

A new way of treating addictions was sorely needed. In 1980 Dr. Cleary was appointed 
to the temporary position of medical director of Dane County Detox Center for the first 3 
months of that year. During this time he saw 20 or 30 patients each day for the full 3 
months. The detox program was required to keep patients only 5 days or less and as a 
result the same hard-core addicts rotated thru the clinic. The County Supervisors asked 
how he could improve the program if he was given the permanent position of medical 
director? He replied that the patients needed to stay longer than 5 days if the addiction 
cycle was to be broken. This was the wrong answer for the Board and the job was given 
to someone else. 

Later in 1980 he was treating a 60 year old man in his private practice for hyperlipidemia 
with niacin. The patient was placed on niacin 500 mg daily in the form of 250 mg time-
release capsules twice daily. He returned after a month and was overjoyed that he had 
quit drinking 3 or 4 pitchers of beer every night to help him sleep. 

The treatment was then tried on 12 more alcohol addicts with the same results in 11 
cases. It took 3 or 4 weeks of niacin 500 mg daily to relieve the addiction. The man who 
failed on the treatment was totally dependent on the social life of his bar and was unable 
to quit. The best result was seen in a 30 year old man who had worked at a Salvation 
Army Shelter for Alcoholics. He was cured of his alcohol addiction and went back to 
college to finish his education. Trials of niacin on drug addicts addicted to cocaine and 
opiates proved the treatment was fundamental to all substance addictions. Dealing with 
drug addicts was not a good idea however since it led to conflict the Drug Enforcement 
Agency. Investigation of addicts was not allowed and the doctor was sent to prison for 3 
years in 1984. Prison was a lot like the medieval monastery. One has time to reflect, 
study and write. His first publications were done from prison.  

Living with criminals gave him a chance to study human predators up close. It was soon 
very clear that addictions to alcohol and drugs of abuse were very prevalent in prisoners 
confined in medium and minimal security facilities of the federal system. The flow of 
drugs and alcohol into the prisons was possible because of corrupt guards and high 
demand from the predatory prisoners. A general theory of addiction was proposed that 
alcohol addiction had a common pathway in the brain with other drug addictions and that 
the correct therapy would cure both. The treatment with niacin was proven to work in 
both alcohol and other drugs of abuse in the small pilot study done in the early 1980’s 
prior to being imprisoned. It was therefore hypothesized that raising brain NAD levels by 
giving niacin cures both alcohol and drug addictions.  

A search of medical literature revealed that Dr. Cleary was not the first to uncover the 
niacin therapy for addiction. Professor Otenello published in 1946 Minerva Medica his 
use of niacin and thiamine injections to detox morphine addicts. Hoffer and Osmond 
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published the results of using niacin and vitamin C in the 1950’s to treat schizophrenia 
and that the alcoholic schizophrenics stopped drinking alcohol with this treatment. 
Russell Smith published his study of 500 alcoholic priests treated with niacin therapy 
over a 5 year period with good results in 50 to 60%. Paul O’Holleran reported on his use 
of NAD by injections to treat over 11, 000 alcoholics and 108 drug addicts. The real 
question was why has this treatment not become widely used? This question continues 
to trouble me since I had only wanted to help solve the problem and tell the story of how 
we can end the war on drugs successfully. 

After release from prison I continued my work in the medical library and wrote more 
articles about niacin therapy. I hypothesized that the secondary diseases of alcohol 
addicts would respond to niacin therapy since they were also caused by low NAD. In 
1987 I started to work in the lab at the University Wisconsin-Madison Medical School 
and continued until I retired in August 2001. I now live on my farm outside Cross Plains, 
Wisconsin and try to carry on my quest to make this treatment more available to the 
suffering public. I feel that Alkogen has done what I hoped we could have done at 
University Wisconsin-Madison. I congratulate them on carrying out my dream.  

God has truly blessed us all. 

John Cleary 
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Closing Notes 
 

In clinical practice, one encounters a group of infants, children, adolescents, adults and 
aged persons whose depression, alcoholism, chronic fatigue or other chronic conditions 
fail to respond effectively to treatment, that is currently available. Except for their 
diagnosed disorders, most of these individuals do experience energy metabolic 
deficiencies and their conditions are aggravated by the presence of NAD Deficiency. 
Clinical experience and international research find, that the majority of patients benefit 
from NAD Therapy. NAD Therapy, in oral supplementation capsules supported by well-
founded multiprofessional programmes and internationally used blood tests, form the 
foundation of Alkogen Treatment Network's treatment approach. Thousands of highly 
scientific studies have already been conducted in this field, across the world. The 
findings are however related to studies, which cover a wide field of study, and have so 
far not yet been integrated meaningfully, in a proper and applicable model of treatment. 

NAD is a coenzyme, which is produced or absorbed naturally in the body, from certain 
nutritional particles. The coenzyme varies continuously between the NAD and NADH 
compound in the body. NAD has more than 100 functions in the human metabolism. 
Approximately 10 per cent of humans suffer from a serious and chronic deficiency of 
NAD. NAD Therapy is in use for the treatment of substance dependency since 1939 and 
is now only becoming a treatment possibility for the NEDRS listed in this e-book. 
Although everyone can benefit from NAD Therapy, its use over a long period is essential 
for approximately 10% of persons, in order to ensure that they can maintain their quality 
of life. NAD Therapy is more effective if supported by individualised, multiprofessional 
treatment, which includes a personal diet, prescription medication, pastoral counselling 
and individual psychotherapy. 
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Copyright and Reader's Responsibility 
 

Copyright ©Verwey, 1989 - 2009 

All rights reserved. No part of this ebook may be reproduced in any manner, without 
the prior written permission of the copyright holder, except for the purpose of reasonable 
research or review. 

Publisher: Alkogen Publishers, PO Box 1558, Nigel, 1490, South Africa 

This ebook (in its original and intact format without any alterations) can be distributed 
freely, as a printed or electronic copy, by any truly concerned person to be of help to 
NAD Energy Metabolic Deficiency Sufferers.  

Readers' responsibility: It is possible, that some readers do not agree with some views 
in this book. It is assumed, that they are mature enough not to continue reading, if the 
content upsets them. Where suggestions are made, it is the reader's prerogative, choice 
and responsibility to accept them or to reject them. The editor does not accept any 
responsibility for others' actions in this regard and points out that it is always essential to 
consult experts, like dieticians, pharmacists, nurses, doctors, councillors, therapists and 
other members of the professional team. The suggestions are not prescriptive, but rather 
information for reflection. 

Indemnification: Issued without prejudice to any rights. The medical, legal, 
psychological, behavioural-genetic, spiritual, dietary and nursing information and other 
procedures contained in this book are intended only to serve as information, and the 
intention is not that these should replace any consultation with your professional 
practitioners in this regard. No claims and diagnosis should be implied from this 
publication. The information is based on scientific studies, clinical experience, or as cited 
in each article reviewed. The results or findings reported or referred to may not 
necessarily occur or be present in all individuals. Consult your physician, and/or 
pharmacist for any health problem and before using any supplements or before making 
any changes in prescribed medications. Any attempt to prevent, diagnose and/or treat a 
medical condition and/or disorder must be made only by appropriately registered 
professionals. Although the editor does refer to specific treatment and supplements, he 
does believe that similar products or treatment will probably be of same benefit. Any 
action is always accompanied by a measure of risk, and the editor therefore does not 
accept any responsibility for any possible side-effects or other consequences that may 
arise when using any of the solutions, preparations, supplements, principles, medication, 
procedures and/or techniques contained, discussed or referred to in this publication.  

The information in this ebook is constantly updated and is subject to differing 
interpretations. It is up to the reader to verify it thoroughly before applying any 
information contained in it. 

The Illustrations and Pictures contained in this ebook are for illustration purposes 
only and do not imply any specific detail. It remains the property of the respective 
Owners. 



Copyright ©Verwey, 1989 – 2009 110 

Bibliograpy 

12 Bahadori, B., Wallner, S., Schneider,H., Wascher, T.C. & Toplak, H. (1997). Effects of 
chromium yeast and chromium picolinate on body composition of obese, non-diabetic patients 
during and after a formula diet. Internet:  

13 Balch, J.F. & Balch. P.A. (1990). Prescription for nutritional healing. New York: Avery 
Publishing Group. 

14 Baron, M., Mendlewicz, J., Gruen, R., Asnis, L. & Fieve, R.R. (1981). Assortative mating in 
affective disorders. Internet:  

16 Bartova, A. & Birmingham, M.K. (1976). Effect of delta9-tetrahydrocannabinol on mitochondrial 
NADH-oxidase activity. Internet:  

20 Billig, J.P., Hershberger, S.L., Iacono, W.G. & McGue, M. (1996). Life events and personality 
in late adolescence: genetic and environmental relations. Internet:  

21 Birkmayer, J.G. (1996). Coenzyme nicotinamide adenine dinucleotide: new therapeutic 
approach for improving dementia of the Alzheimer type. Internet:  

22 Birkmayer, J. (1997). The NADH reaction: European study documents effects of NADH on 
Alzheimer patients. Internet. 

23 Birkmayer, G. (1998). NADH the energizing coenzyme. Connecticut: Keats. 

24 Birkmayer, W. & Birkmayer, G.J. (1989). Nicotinamide adenine dinucleotide (NADH): the new 
approach in the therapy of Parkinson's disease. Internet:  

25 Birkmayer, J.G., Vrecko, C., Volc, D. & Birkmayer, W. (1993). Nicotinamide adenine 
dinucleotide (NADH) - a new therapeutic approach to Parkinson's disease. Comparison of oral 
and parenteral application. Internet:  

26 Bisson, L.F., Butzke, C.E. & Ebeler, S.E. (1995). The role of moderate ethanol consumption in 
health and human nutrition. Am. J. Enol. Vitic., vol. 46, no.4. 

30 Borets, V.M. & Varnakova, G.M. (1984). Nicotinic acid metabolism in patients with non-
coronarogenic heart diseases. Internet:  

32 Botha, J. (1999). Dream energy: pethidine for the stress of private practice. In D. Steyn & T. 
Verwey, Dreams for fragile people. Pretoria: Alkogen 

33 Bouchard, C., Perusse, L., Deriaz, O., Despres, J.P. & Tremblay, A. (1993). Genetic 
influences on energy expenditure in humans. Internet:  

35 Brand, L. (1999). Nightmares of neighbourly love: drowning in work In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

38 Brody, T. (1994). Nutritional biochemistry. Toronto: Academic Press 

42 Burke, E.R. (1998). NADH energizes mental and physical performance. Internet. 



Copyright ©Verwey, 1989 – 2009 111 

44 Carson, D.A., Seto, S., Watson, D.B. & Carrera, C.J. (1986). DNA strand breaks, NAD 
metabolism, and programmed cell death. Exp Cell Res 1986 Jun;164(2):273-81  

45 Cathcart, R.F. (1999). A unique function for ascorbate. Internet. 

47 Choe, I. (1999). Effortless dream: energy to be yourself. In D. Steyn & T. Verwey, Dreams for 
fragile people. Pretoria: Alkogen 

48 Chung, K.T. (1982). An association of carcinogenesis and decrease of cellular NAD 
concentration. Chung Hua Min Kuo Wei Sheng Wu Chi Mien I Hsueh Tsa Chih 1982 
Nov;15(4):309-18  

49 CIDEM (2000). The Center for Inherited Disorders of Energy Metabolism (CIDEM) at Case 
Western Reserve University (CWRU) School of Medicine, Cleveland, Ohio. 
(http://www.cwru.edu/med/CIDEM /cidem.htm).  

51 Cleary, J.P. (1986). The NAD deficiency disease. Journal of Orthomolecular Medicine, vol.1, 
3, p.149-157. 

57 Comes, R. & Mustea, I. (1976). The levels of NAD and NADH in blood of patients with cancer. 
Internet:  

60 Conradie, A. (1999). Awakening: Dad and I are different. In D. Steyn & T. Verwey, Dreams for 
fragile people. Pretoria: Alkogen 

63 Cox, I.M., Campbell, M.J. & Dowson, D. (1991). Red blood cell magnesium and chronic 
fatigue syndrome. Internet:  

64 Dakshinamurtri, K. (1977). B vitamins and nervous system function. In R.J. Wurtman & J.J. 
Wurtman, Nutrition and the brain. New York: Raven 

65 Davis, H. (1999). Behavioural genetic perspective. In D. Steyn & T. Verwey, Dreams for fragile 
people. Pretoria: Alkogen 

68 Dean, W. & Fowkes, S.W. (1996). Mitochondrial nutrition, aging and cognition. Internet 

72 Eisinger, J., Plantamura, A. & Ayavou, T. (1994). Glycolysis abnormalities in fibromylagia. J 
Am Coll Nutr 1994 Apr;13(2):144-8. Department of Rheumatic Diseases--Centre Hospitalier, 
Toulon, France.  

74 Emerson, S. (1999). Alternative treatments for fibriomyalgia. Internet 

75 Farley, F.H. & Davis, S.A. (1977). Arousal, personality, and assortative mating in marriage. 
Internet:  

76 Farrar, J.E. (1992a). Excessive exercise. In L L'Abate, J E Farrar & D A Serritella, Handbook 
of differential treatments for addictions. Boston: Allyn and Bacon. 

78 Feng, D. & Baker, L. (1994). Spouse similarity in attitudes, personality, and psychological well-
being. Internet:  



Copyright ©Verwey, 1989 – 2009 112 

81 Forsyth, L.M., Preuss, H.G., MacDowell, A.L., Chiazze, L., Birkmayer, G.D. & Bellanti, J.A. 
(1999). Therapeutic effects of oral NADH on the symptoms of patients with chronic fatigue 
syndrome. 

82 Fowkes, S.W., Dean, W. & Nufert, T.H. (1998). Mitochondria, hypothyroidism and weight loss. 
Internet 

83 Friedlos, F. & Knox, R.J. (1992). Metabolism of NAD(P)H by blood components. Relevance to 
bioreductively activated prodrugs in a targeted enzyme therapy system. Internet:  

84 Gaby, A.R. & Seligman, T. M. (1999). Treatment of diabetes with natural therapeutics. Internet 

85 Galbaud du Fort, G., Kovess, V. & Boivin, J.F. (1994). Spouse similarity for psychological 
distress and well-being: a population study. Internet:  

88 Gentile, A. (1997). In G.Null, Chronic fatigue syndrome, a discussion. Internet 

91 Gloria, L., Cravo, M., Camilo, M.E., Resende, M., Cardoso, J.N., Oliveira, A.G., Leitao, C.N. & 
Mira, F.C. (1997). Nutritional deficiencies in chronic alcoholics: relation to dietary intake and 
alcohol consumption. Internet:  

99 Hageman, G.J., Stierum, R.H., Van Herwijnen, M.H., Van der Veer, M.S. & Kleinjans, J.C. 
(1998). Nicotinc acid supplementation: effects on niacin status, cytogenic damage, and poly(ADP-
ribosylation) in lymphocytes of smokers. Internet:  

104 Hoffer, A. & Osmond, H. (1966). Nicotinamide adenine dinucleotide (NAD) as a treatment for 
schizophrenia. Journal of Psychopharmacology. 1, 79-95. 

105 Hoffer, A. and Walker, M. (1994). Smart Nutrients. New York: Avery.  

106 Holford, P. (1997). The optimum nutrition bible. London: Judy Piatkus Ltd  

108 Huitt, W.G. (1998). Maslow's hierarchy of needs. Internet: http://www.valdosta.edu 

109 Jacob, T. & Bremer, D.A. (1986). Assortative mating among men and women alcoholics. 
Internet:  

110 Jacobson, E.L. (1993). Niacin deficiency and cancer in woman. J Am Coll Nutr 1993 
Aug;12(4):412-6  

111 Jacobson, E.L., Dame, A.J., Pyrek, J.S. & Jacobson, M.K. (1995). Evaluating the role of 
niacin in human carcinogenesis. Internet:  

112 Jacobson, E.L., Shieh, W.M. & Huang, A.C. (1999). Mapping the role of NAD metabolism in 
prevention and treatment of carcinogenesis. Mol Cell Biochem 1999 Mar;193(1-2):69-74  

113 Joubert, D. (1999). Conflicting dreams: communication and addiction. In D. Steyn & T. 
Verwey, Dreams for fragile people. Pretoria: Alkogen 

114 Juhn, M.S. (1999). Oral creatine supplementation: seperating fact from hype. The Physician 
and Sportsmedicine, vol 27 (5). 



Copyright ©Verwey, 1989 – 2009 113 

124 Korsanov, N.V., Gogiashvilli, L.E. & Selikhova, E.V. (1993). Effect of NAD and cytochrome C 
on the energy supply system and ultrastructure of cardiomyocytes in toxic-allergic myocarditis. 
Internet:  

125 Korsten, M A. and Lieber, C. S. (1991). Alcoholism: social and medical dimensions. In T N 
Palmer, The Molecular Pathology of Alcoholism. New York: Oxford University Press. 

126 Kraemer, W.J. & Volek, J.S. (1999). Creatine supplementation. Its role in human 
performance. Internet:  

127 Krige, M. (1999). Eternal dream: energy to understand. In D. Steyn & T. Verwey, Dreams for 
fragile people. Pretoria: Alkogen 

128 Kruachi, K. & Wirz-Justice, A. (1988). The four seasons: food intake frequency in seasonal 
affective disorder in the course of a year. Internet:  

129 Labuschagne, C.J., Meij, H.S. & Seegers, J.C. (1988). Selmembrane, selorganelle en 
intersellulLLre materiaal. In BJ Meyer (hoofredakteur), Die fisiologiese basis van geneeskunde. 
Pretoria: HAUM.  

132 Li, J.H. & Lin, L.F. (1998). Genetic toxicology of abused drugs: a brief review. Internet:  

133 Light, W.J.H. (1986). Neurobiology of alcohol abuse. Springfield: Charles C Thomas. 

134 Lindegger, G.C. and Bosman, P. (1990). A systems view of chronic illness and its 
management. Suid-Afrikaanse Tydskrif vir Sielkunde, 20(1), 32-41. 

135 Madden, P.A., Heath, A. C., Rosenthal, N.E. & Martin, N.G. (1996). Seasonal changes in 
mood and behavior. The role of genetic factors. Internet:  

136 Magni, G., Amici, A., Emanuelli, M., Raffaelli, N. & Ruggieri, S. (1999). Enzymology of 
NAD+synthesis. Internet: 

137 Mahan, L.K. & Escott-Stump, S. (1996). Krause's Food, nutritition, diet therapy. Toronto: 
W.B. Saunders 

138 Mahler, H.R. & Cordes, E.H. (1966). Biological chemistry. New York: Harper & Row. 

139 Maisto, S.A, Galizio, M, and Connors, J.J. (1991). Drug use and misuse. Fort Worth: Holt, 
Rinehart and Winston. 

140 Majamaa, K., Rusanen, H., Remes, A.M., Pyhtinen, J. & Hassinen, I.E. (1996). Increase of 
blood NAD+ and attenuation of lactacidemia during nicotinamide treatment of a patient with the 
MELAS syndrome. Internet:  

141 Majamaa, K., Rusanen, H., Remes, A. & Hassinen, I.E. (1997). Metabolic interventions 
against complex I deficiency in MELAS syndrome. Internet:  

143 McCargar, L.J. (1996). Can diet and exercise really change metabolism. Internet 



Copyright ©Verwey, 1989 – 2009 114 

144 Meij, H.S. and Meyer, B.J. (1988). Die hoëër funksies van die senuweestelsel, sinaptiese 
oordragstowwe en breinmetabolisme. In BJ Meyer (hoofredakteur), Die fisiologiese basis van 
geneeskunde. Pretoria: HAUM. 

147 Merikangas, K.R. (1982). Assortative mating for psychiatric disorders and psychological 
traits. Internet:  

148 Merikangas, K.R. & Spiker, D.G. (1982). Assortative mating among in-patients with primary 
affective disorder. Internet:  

149 Meyer, B.J. (1988).IntermediLLre metabolisme en die endokriene pankreas: insulien en 
glukagon. In BJ Meyer (hoofredakteur), Die fisiologiese basis van geneeskunde. Pretoria: HAUM. 

151 Micheli, V., Simmonds, H.A., Sestini, S. & Ricci, C. (1990). Importance of nicotinamide as an 
NAD precursor in the human erythrocyte. Internet:  

153 MIT Researchers (2000) MIT Researchersuncover new information about anti-aging gene. 
Internet: mit.edu 

154 Mohs, M.E.en Watson, R.E. (1989). Alcohol-induced changes in nutrition. In R R Watson, 
Biochemistry and Physiology of Substance Abuse. Boca Raton: CRC Press. 

156 Muliavko, N.A., Petik, A.V. & Donchenko, G.V. (1989). NAD participation in protecting DNA 
from damaging factors. Internet:  

157 Murray, M.F., Nghiem, M. & Srinivasan, A. (1995). HIV infection decreases intracellular 
nicotinamide adenine dinucleotide. Internet:  

158 Murray, M.F. & Srinivasan, A. (1995). Nicotinamide inhibits HIV-1 in both acute and chronic 
in vitro infection. Internet:  

162 Nelson, W., Nelson, A. (1999). Dreams for the silver years: energy for the final years. In D. 
Steyn & T. Verwey, Dreams for fragile people. Pretoria: Alkogen 

163 Neumeister, A., Habeler, A., Praschak-Rieder, N., Willeit, M. & Kasper, S. (1999). 
Tryptophan depletion: a predictor of future depressive episodes in seasonal affective disorder? 
Internet:  

165 Nortje, B. (1999). Health dream: tobacco addiction conquered. In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

166 O'Halleren, P. (1961). DPN in the prevention, diagnosis, and treatment of drug addictions. 
West. Journal Surg. Obst. Gyn. 69, 213-215. 

169 Pankiewics, K.W. (1997). Novel nicotinamide adenine dinucleotide analogues as potential 
anticancer agents: quest for specific inhibition of inosine monophosphate dehydrogenase. 
Internet: 

170 Pankiewics, K.W., Zatorski, A. & Watanabe, K.A. (1996). NAD-anologues as potential 
anticancer agents: conformational restrictions as basis for selectivity. Internet:  



Copyright ©Verwey, 1989 – 2009 115 

171 Parkhomets, P.K., Kuchmerovskaia, T.M., Donchenko, G.V., Chichkovskaia, G.V. & 
Klimenko, A.P. (1995). Role of nicotinic acid and its derivatives in disorders of nervous system 
function. Internet:  

173 Peters, T.J. & Preedy, V.R. (1998). Metabolic consequences of alcohol ingestion. Internet:  

176 Plambeck, J.A. (1996). Biochemical energetics. Internet.  

177 Plioplys, A.V. & Plioplys, S. (1997). Amantadine and L-carnitine treatment of chronic fatigue 
syndrome. Internet:  

178 Plug, C., Meyer, W.F., Louw, D.A. & Gouws, L.A. (1997). Psigologie-woordeboek. 
Johannesburg: Lexicon. 

180 Potgieter, W. & Potgieter, S. (1999). Merciful dreams: religion and addiction. In D. Steyn & T. 
Verwey, Dreams for fragile people. Pretoria: Alkogen 

181 Pretorius, P. & Pretorius, D. (1999). Dreams for the autumn years: chronic fatigue and work. 
In D. Steyn & T. Verwey, Dreams for fragile people. Pretoria: Alkogen 

183 Purvez, D, Augustine, G.J, Fitzpatrick, D, Katz, L.C, LaMantia, A en McNamara, J.O. (1997). 
Neuroscience. Massachusetts: Sinauer associates  

184 Ramsey, G. (1999). Dazed dreams: cannabis abuse shocks Family. In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

186 Rechsteiner, M., Hillyard, D. & Olivera, B.M. (1976). Turnover at nicotinamide adenine 
dinucleotide in cultures of human cells. Internet:  

188 Ren, J.M., Henriksson, J. Katz, A. & Sahlin, K. (1988). NADH content in type I and Type II 
human muscle fibres after dynamic exercise. Internet:  

191 Rizzi, M., Bolognesi, M. & Coda, A. (1998). A novel deamido-NAD+-binding site revealed by 
the trapped NAD-adenylate intermediate in the NAD+ synthetase structure. Internet:  

192 Rowe, D.C., Stever, C., Gard, J.M., Cleveland, H.H., Sanders, M.L., Abramowitz, A., Kozol, 
S.T., Mohr, J.H., Sherman, S.L. & Waldman, I.D. (1998). The relation of the dopamine transporter 
gene (DAT1) to symptoms of internalizing disorders in children. Internet:  

193 Rozanov, E.M., Iutanova, L.K., Podorozhnyi, A.P., Bachkovskaia, S.A. & Serdiuchenko, S.M. 
(1987). Vitamin PP and C allowances and their correction in the treatment of bronchial asthma 
patients. Internet 

194 Rustin, P., Chretien, D., Parfait, B., Rotig, A. & Munnich, A. (1997). Nicotinamide adenine 
dinucleotide permeate through mitochondrial membranes in human Epstein-Barr virus-
transformed lymphocytes. Internet:  

195 Sakai, T., Morita, Y., Araki, T. & Masuayama, Y. (1997). Simple and rapid method for 
determining nicotinamide adenine dinucleotide synthetase activity by high-performance liquid 
chromatography. Internet:  



Copyright ©Verwey, 1989 – 2009 116 

196 Satoh, M.S., Poirier, G.G. & Lindahl, T. (1993). NAD(+)-dependent repair of damage DNA by 
human cell extracts. J Biol Chem 1993 Mar 15;268(8):5480-7  

197 Saunders, P.P., Alvarez, E. & Kantarjian, H.M. (1992). Determining of nicotinamide-adenine 
dinucleotide and thiazole-4-carboxamide-adenine dinucleotide in human leukocytes by reversed-
phase high-performance liquid chromatography. Internet:  

200 Scholte, H.R., Busch, H.F., Bakker, H.D., Bogaard, J.M., Luyt-Houwen, I.E. & Kuyt, L.P. 
(1995). Riboflavin-responsive complex I deficiency. Internet:  

201 Schuckit, M.A., Tipp, J.E. & Kelner, E. (1994). Are daughters of alcoholics more likely to 
marry alcoholics? Internet:  

206 Sher, L., Goldman, D., Ozaki, N. & Rosenthal, N.E. (1999). The role of genetic factors in the 
etiology of seasonal affective disorder and seasonality. Internet:  

208 Singh, N. (1991). Enhanced poly ADP-ribosylation in human leukemia lymphocytes and 
ovarian cancers. Internet:  

209 Smit, Z.M. & Meyer, B.J. (1988). Algemene aspekte van voeding. In BJ Meyer 
(hoofredakteur), Die fisiologiese basis van geneeskunde. Pretoria: HAUM.  

210 Smith, P.R., Cooper, J.M., Govan, G.G., Harding, A.E. & Schapira, A.H. (1993). Smoking and 
mitochondrial function: a model for environmental toxins. Internet:  

211 Smith, R.F. (1978). Status report concerning the use of megadose nicotinic acid in alcoholics. 
Orthomolecular Psych. 7, 1.  

212 Sokoloff, L., Fitzgeralg, G.G. & Kaufman, E.E. (1977). Cerebral nutrition and energy 
metabolism. In R.J. Wurtman & J.J. Wurtman, Nutrition and the brain. New York: Raven 

213 Soldenhoff, M. & Van der Westhuizen, J. (1988). Niacin status of schoolchildren in 
Transvaal Province, South Africa. Internet: http://www.ncbi.nlm.nih.gov  

214 South, J.A. (1997). Acetaldehyde: a common and potent neurotoxin. VRP's Nutritional News, 
July. Internet. 

215 Spencer, N. (1999). Peaceful dreams: pill addiction and sport. In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

217 Stander, W. (1999). Awakening: now I understand alcoholism. In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

222 Steyn, D. & Verwey, T. (1999). Dreams for fragile people. Pretoria: Alkogen 

227 Svensson, S., Some, M., Lundsjo, A., Helander, A., Cronholm, T. & Hoog, J.O. (1999). 
Activities of human alcohol dehydrogenases in the metabolic pathways of ethanol and serotonin. 
Internet: 233 Theron, A. & Louw, D.A. (1989). Die geskiedenis, aard en klassifikasie van 
abnormale gedrag. In D.A. Louw, Suid-Afrikaanse handboek van abnormale gedrag. 
Halfweghuis: Southern. 



Copyright ©Verwey, 1989 – 2009 117 

235 Tilton WM, Seaman C, Carriero D, Piomelli S (2000). Regulation of glycolysis in the 
erythrocyte: role of the lactate/pyruvate and NAD/NADH ratios. Columbia University College of 
Physicians and Surgeons, Division of Pediatric Hematology/Oncology, New York, NY 10032).  

238 Van Rooyen, R. (1999). Self-fulfilling dreams: answers for aggression. In D. Steyn & T. 
Verwey, Dreams for fragile people. Pretoria: Alkogen 

239 Veech RL. (1991). The metabolism of lactate. NMR Biomed Apr;4(2):53-8. Laboratory of 
Metabolism and Molecular Biology, NIAAA, Rockville, MD 20850).  

244 Verwey, T. & Steyn. (1999). Identified solutions. In D. Steyn & T. Verwey, Dreams for fragile 
people. Pretoria: Alkogen 

246 Viljoen, K. (1999). Dreams of pleasure: sex and exercise addiction. In D. Steyn & T. Verwey, 
Dreams for fragile people. Pretoria: Alkogen 

247 Visser, D. (1999). Nightmares of a child: eating for control. In D. Steyn & T. Verwey, Dreams 
for fragile people. Pretoria: Alkogen 

249 Volpi, E., Lucidi, P., Cruciani, G., Monacchia, F., Rebpldi, G., Brunetti, P., Bolli, G.B. & De 
Feo, P. (1997). Nicotinamide counteracts alcohol-induced impairment of hepatic protein 
metabolism in humans. J Nutr, 127(11):2199-204 1997 Nov  

254 Werbach, M.R. (1995). Nutritional influences on illness. Internet. 

255 Wessels, G. (1999). New dreams: suicide unnecessary. In D. Steyn & T. Verwey, Dreams for 
fragile people. Pretoria: Alkogen 

257 Wheeler, G. (1996). Exercise, sports, and anorexia. In W.F. Epling & W.D. Pierce, Activity 
anorexia: theory, research, and tretment. Mahwah: Lawrence Erlbaum Associates, Inc. 

259 White, H.B. (1982). Biosynthetic and salvage pathways of pyridine nucleotide coenzymes. In 
J. Everse, The pyridine nucleotide coenzymes. New York: Academic Press. 

263 Yates, A. (1996). Athletes, eating disorders, and the overtraining syndrome. In W.F. Epling & 
W.D. Pierce, Activity anorexia: theory, research, and tretment. Mahwah: Lawrence Erlbaum 
Associates. 

264 Yepsen, R.B. (Jnr). (1987). How to boost your brain power. Northhamptonshire: Thorsons 
Publishers. 

267 Green J, Romei,J & Natelson, BH. (1999). Stigma and Chronic Fatigue Syndrome. Journal of 
Chronic Fatigue Syndrome, Volume 5(2) 63-75. 

268 Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. (1989). The fatigue severity scale. 
Application to patients with multiple sclerosis and systemic lupus erythematosus. Arch Neurol 
1989 Oct;46(10):1121-3. Department of Neurology, State University of New York, Stony Brook 
11794-8121. 

269 Ruffin MT 4th, Cohen M. (1994). Evaluation and management of fatigue. Am Fam Physician 
1994 Sep 1;50(3):625-34. Department of Family Practice, University of Michigan Medical School, 
Ann Arbor. 



Copyright ©Verwey, 1989 – 2009 118 

271 Stewart D, Abbey S, Meana M, Boydell KM (1998). What makes women tired? A community 
sample. J Womens Health 1998 Feb;7(1):69-76. Department of Psychiatry, University of Toronto, 
Toronto Hospital, Ontario, Canada.  

272 Cahill CA. (1999). Differential diagnosis of fatigue in women. J Obstet Gynecol Neonatal 
Nurs 1999 Jan-Feb;28(1):81-6. Massachusetts General Hospital Institute of Health Professions in 
Boston, 02114, USA. 

275 Chiappa KH, Hill RA, Huang-Hellinger F, Jenkins BG. (1999). Photosensitive epilepsy 
studied by functional magnetic resonance imaging and magnetic resonance spectroscopy. 
Epilepsia 1999;40 Suppl 4:3-7. Neurology Department, Massachuetts General Hospital, Boston 
02214, USA. 

278 Goldberg GR, Greene CL (1992). Update on inborn errors of metabolism: primary lactic 
acidemia. J Pediatr Health Care 1992 Jul-Aug;6(4):176-81 

280 Persson L, Valtysson J, Enblad P, Warme PE, Cesarini K, Lewen A, Hillered L (1996). 
Neurochemical monitoring using intracerebral microdialysis in patients with subarachnoid 
hemorrhage. J Neurosurg 1996 Apr;84(4):606-16 Department of Neurosurgery, Uppsala 
University Hospital, Sweden. 

281 Sacks DB. (1994). Pyruvic Acid and Pyruvic Acid, CSF Clinical Significance Carbohydrates. 
In, Tietz textbook of clinical chemistry, 2d ed. CA Burtis and ER Ashwood, eds. 1994; 
Philadelphia: W.B. Saunders Co., 978-980. 

284 Chesney RW, Kaplan BS, Colle E, Scriver CR, McInnes RR, Dupont CH & Drummond KN. 
(1980). Abnormalities of carbohydrate metabolism in idiopathic Fanconi syndrome. Pediatric 
Research, Vol 14, 209-215, International Pediatric Research Foundation  

286 Haas RH, Light M, Rice M, Barshop BA (1995). Oxidative metabolism in Rett syndrome: 1. 
Clinical studies. Neuropediatrics 1995 Apr;26(2):90-4. 

287 Krishna S, Agbenyega T, Angus BJ, Bedu-Addo G, Ofori-Amanfo G, Henderson G, Szwandt 
IS, O'Brien R, Stacpoole PW (1995). Pharmacokinetics and pharmacodynamics of 
dichloroacetate in children with lactic acidosis due to severe malaria. QJM 1995 May;88(5):341-9 
Division of Communicable Diseases, St George's Hospital Medical School, London, UK. 

288 Depret J, Teboul JL, Benoit G, Mercat A, Richard C (1995). Global energetic failure in brain-
dead patients. Transplantation 1995 Nov 15;60(9):966-71. 

289 Avogaro A, Toffolo G, Miola M, Valerio A, Tiengo A, Cobelli C, Del Prato S (1996). 
Intracellular lactate- and pyruvate-interconversion rates are increased in muscle tissue of non-
insulin-dependent diabetic individuals. J Clin Invest 1996 Jul 1;98(1):108-15 Cattedra di Malattie 
del Metabolismo, School of Medicine, University of Padova, Italy. 

290 Pitkanen S; Feigenbaum A; Laframboise R; Robinson BH (1996). NADH-coenzyme Q 
reductase (complex I) deficiency: heterogeneity in phenotype and biochemical findings. J Inherit 
Metab Dis (Netherlands) 1996, 19 (5) p675-86 Department of Pediatrics, University of Toronto, 
Ontario, Canada.  

291 Herrick AL, Fisher BM, Moore MR, Cathcart S, McColl KE, Goldberg A (1990). Elevation of 
blood lactate and pyruvate levels in acute intermittent porphyria--a reflection of haem deficiency? 



Copyright ©Verwey, 1989 – 2009 119 

Clin Chim Acta 1990 Oct 15;190(3):157-62 University Department of Medicine & Therapeutics 
and Pathological Biochemistry, Western Infirmary, Glasgow Scotland. 

292 Konrad T, Vicini P, Kusterer K, Hoflich A, Assadkhani A, Bohles HJ, Sewell A, Tritschler HJ, 
Cobelli C, Usadel KH (1999). alpha-Lipoic acid treatment decreases serum lactate and pyruvate 
concentrations and improves glucose effectiveness in lean and obese patients with type 2 
diabetes. Diabetes Care 1999 Feb;22(2):280-7 Department of Internal Medicine, J.W. Goethe-
University, Frankfurt, Germany. 

293 Chan A, Reichmann H, Kogel A, Beck A, Gold R (1998). Metabolic changes in patients with 
mitochondrial myopathies and effects of coenzyme Q10 therapy. J Neurol 1998 Oct;245(10):681-
5 Neurologische Universitatsklinik, Wurzburg. 

294 Monzani F, Caraccio N, Siciliano G, Manca L, Murri L, Ferrannini E (1997). Clinical and 
biochemical features of muscle dysfunction in subclinical hypothyroidism. J Clin Endocrinol Metab 
1997 Oct;82(10):3315-8 Department of Internal Medicine, University of Pisa, Italy. 

296 Sokal JA (1985). The effect of exposure duration on the blood level of glucose, pyruvate and 
lactate in acute carbon monoxide intoxication in man. J Appl Toxicol 1985 Dec;5(6). 

300 Parnetti L, Gaiti A, Polidori MC, Brunetti M, Palumbo B, Chionne F, Cadini D, Cecchetti R, 
Senin U (1995). Increased cerebrospinal fluid pyruvate levels in Alzheimer's disease. Neurosci 
Lett 1995 Oct 27;199(3):231-3 Dipartimento di Medicina Clinica, Patologia e Farmacologia, 
Universita degli Studi di Perugia, Italy. 

301 Yao H, Sadoshima S, Fujii K, Kusuda K, Ishitsuka T, Tamaki K, Fujishima M (1987). 
Cerebrospinal fluid lactate in patients with hepatic encephalopathy. Eur Neurol 1987;27(3):182-7. 

302 Yao H, Sadoshima S, Nishimura Y, Fujii K, Oshima M, Ishitsuka T, Fujishima M (1989). 
Cerebrospinal fluid lactate in patients with diabetes mellitus and hypoglycaemic coma. J Neurol 
Neurosurg Psychiatry 1989 Mar;52(3):372-5 Second Department of Internal Medicine, Faculty of 
Medicine, Kyushu University, Fukuoka, Japan. 

304 Calabrese VP, Gruemer HD, James K, Hranowsky N, DeLorenzo RJ (1991). Cerebrospinal 
fluid lactate levels and prognosis in status epilepticus. Epilepsia 1991 Nov-Dec;32(6):816-21 
Department of Neurology, Medical College of Virginia, Virginia Commonwealth University, 
Richmond. 

306 Hornig CR, Busse O, Kaps M(1983). Importance of cerebrospinal fluid lactate determination 
in neurological diseases. Klin Wochenschr 1983 Apr 1;61(7):357-61. 

307 Pedron N, Giner J, Hicks JJ (1978). Lactate and pyruvate utilization by the spermatozoa of 
infertile human males. Int J Fertil 1978;23(1):65-8 

308 Hubner G; Schwinger E; Meng W (1975). Behavior of lactate and pyruvate as well as 
lactate/pyruvate quotient in blood in human thyroid gland disorders. Z Gesamte Inn Med 1975 
Dec 15;30(24):786-9. 

309 Day NP, Phu NH, Mai NT, Chau TT, Loc PP, Chuong LV, Sinh DX, Holloway P, Hien TT, 
White NJ (2000). The pathophysiologic and prognostic significance of acidosis in severe adult 
malaria. Crit Care Med 2000 Jun;28(6):1833-40. Wellcome Trust Clinical Research Centre, Ho 
Chi Minh City, Vietnam. 



Copyright ©Verwey, 1989 – 2009 120 

310 Chalmers RJ, Sulaiman WR, Johnson RH (1977). The metabolic response to exercise in 
chronic alcoholics. Q J Exp Physiol Cogn Med Sci 1977 Jul;62(3):265-74. 

311 Cowley DS, Arana GW (1990). The diagnostic utility of lactate sensitivity in panic disorder. 
Arch Gen Psychiatry 1990 Mar;47(3):277-84. Department of Psychiatry and Behavioral Sciences, 
University of Washington, Seattle 98195. 

312 Rizk C, Valdes L, Ofrance. Rabbat A, Laaban JP, Boussairi A, Rochemaure J (1998). 
Hyperlactatemia during acute severe asthma. Intensive Care Med 1998 Apr;24(4):304-12. 
Service de Pneumologie et Reanimation Medicale, Hotel-Dieu de Paris, France. 

313 Rabbat A, Laaban JP, Boussairi A, Rochemaure J (1998). Hyperlactatemia during acute 
severe asthma. Intensive Care Med 1998 Apr;24(4):304-12. Service de Pneumologie et 
Reanimation Medicale, Hotel-Dieu de Paris, France. 

314 Marshall MW, Iacono JM, Wheeler MA, Mackin JF, Canary JJ (1976). Changes in lactate 
dehydrogenase, LDH isoenzymes, lactate, and pyruvate as a result of feeding low fat diets to 
healthy men and women. Metabolism 1976 Feb;25(2):169-78. 

315 Koroshetz WJ, Jenkins BG, Rosen BR, Beal MF (1997). Energy metabolism defects in 
Huntington's disease and effects of coenzyme Q10. Ann Neurol 1997 Feb;41(2):160-5. Neurology 
Service, Massachusetts General Hospital and Harvard Medical School, Boston 02114, USA. 

318 Toft PB (1999). Prenatal and perinatal striatal injury: a hypothetical cause of attention-deficit-
hyperactivity disorder? Pediatr Neurol 1999 Sep;21(3):602-10. Danish Research Center of 
Magnetic Resonance, Hvidovre. 

319 Boles RG, Williams JC. (1999). Mitochondrial disease and cyclic vomiting syndrome. Dig Dis 
Sci 1999 Aug;44(8 Suppl):103S-107S. Division of Medical Genetics, Childrens Hospital, Los 
Angeles, California 90027, USA. 

320 Blass JP, Sheu RK, Cedarbaum JM (1988). Energy metabolism in disorders of the nervous 
system. Rev Neurol (Paris) 1988;144(10):543-63 Cornell University Medical College, New York 
10605. 

321 MacDonald L, Kruse JA, Levy DB, Marulendra S, Sweeny PJ. (1994). Lactic acidosis and 
acute ethanol intoxication. Am J Emerg Med 1994 Jan;12(1):32-5. Division of Critical Care 
Medicine, Wayne State University School of Medicine, Detroit. 

322 Walenta S, Wetterling M, Lehrke M, Schwickert G, Sundfor K, Rofstad EK, Mueller-Klieser 
W. (2000). High lactate levels predict likelihood of metastases, tumor recurrence, and restricted 
patient survival in human cervical cancers. Cancer Res 2000 Feb 15;60(4):916-21. Institute of 
Physiology & Pathophysiology, University of Mainz, Germany. 

323 Schwickert G, Walenta S, Sundfor K, Rofstad EK, Mueller-Klieser W. (1995). Correlation of 
high lactate levels in human cervical cancer with incidence of metastasis. Cancer Res 1995 Nov 
1;55(21):4757-9. Institute of Physiology & Pathophysiology, University of Mainz, Germany. 

324 Walenta S, Salameh A, Lyng H, Evensen JF, Mitze M, Rofstad EK, Mueller-Klieser W. 
(1997). Correlation of high lactate levels in head and neck tumors with incidence of metastasis. 
Am J Pathol 1997 Feb;150(2):409-15. Institute of Physiology and Pathophysiology, University of 
Mainz, Germany. 



Copyright ©Verwey, 1989 – 2009 121 

325 Munoz R, Laussen PC, Palacio G, Zienko L, Piercey G, Wessel DL. (2000). Changes in 
whole blood lactate levels during cardiopulmonary bypass for surgery for congenital cardiac 
disease: an early indicator of morbidity and mortality. J Thorac Cardiovasc Surg 2000 
Jan;119(1):155-62. Department of Cardiology, Children's Hospital, Boston, Massachusetts, USA. 

326 Siegel LB, Dalton HJ, Hertzog JH, Hopkins RA, Hannan RL, Hauser GJ. (1996). Initial 
postoperative serum lactate levels predict survival in children after open heart surgery. Intensive 
Care Med 1996 Dec;22(12):1418-23. Division of Pediatric Critical Care, Mount Sinai Medical 
Center, New York, NY 10029, USA. 

327 Charpie JR, Dekeon MK, Goldberg CS, Mosca RS, Bove EL, Kulik TJ. (2000). Serial blood 
lactate measurements predict early outcome after neonatal repair or palliation for complex 
congenital heart disease. J Thorac Cardiovasc Surg 2000 Jul;120(1):73-80. University of 
Michigan Congenital Heart Center, University of Michigan Medical Center, Ann Arbor, MI 48109-
0204, USA.  

328 Valta P, Uusaro A, Nunes S, Ruokonen E, Takala J. (1999). Acute respiratory distress 
syndrome: frequency, clinical course, and costs of care. Crit Care Med 1999 Nov;27(11):2367-74. 
Department of Anesthesiology and Intensive Care, Kuopio University Hospital, Finland. 

329 Lu CH, Chang WN, Chang HW, Chuang YC. (1999). The prognostic factors of cryptococcal 
meningitis in HIV-negative patients. J Hosp Infect 1999 Aug;42(4):313-20. Department of 
Neurology, Chang Gung Memorial Hospital-Kaohsiung, Taiwan. 

330 Bakker J, Schieveld SJ, Brinkert W. (2000). Serum lactate level as a indicator of tissue 
hypoxia in severely ill patients. Ned Tijdschr Geneeskd 2000 Apr 15;144(16):737-41. Gelre 
ziekenhuizen, afd. Intensive Care, Apeldoorn. 

331 Eduardo Benchimol Saad Acid INTENSIVE CARE: Acid Base Disorders. Internet 

332 The Merck Manual of Diagnosis and Therapy: Acid-Base Metabolism (2000). Merck & Co., 
Inc., Whitehouse Station, NJ, USA. 

333 Parnetti L, Reboldi GP, Gallai V. (2000). Cerebrospinal fluid pyruvate levels in Alzheimer's 
disease and vascular dementia. Neurology 2000 Feb 8;54(3):735-7. Institute of Nervous and 
Mental Diseases, University of Perugia, Italy. 

334 Todd L. Richards, Stephen R. Dager, David Corina, Sandra Serafini, Aaron C. Heide, Keith 
Steury, Wayne Strauss, Cecil E. Hayes, Robert D. Abbott, Suzanne Craft, Dennis Shaw, Stefan 
Posse, Virginia W. Berninger (1999). Dyslexic Children Have Abnormal Brain Lactate Response 
to Reading-related Language Tasks. American Journal of Neuroradiology, 20, 1393-1398, 
September, 1999. 

335 Behan, WMH, Holt,J, Kay, DH, Moonic, P. (1999). In vitro Study of Muscle Aerobic 
Metabolism in Chronic Fatigue Syndrome. Journal of Chronic Fatigue Syndrome, Vol. 5(1). 

336 Bloxam DL, Bullen BE, Walters BN, Lao TT. (1987). Placental glycolysis and energy 
metabolism in preeclampsia. Am J Obstet Gynecol 1987 Jul;157(1):97-101. 

337 Mechler F, Dioszeghy P, Csenker E, Molnar L. (1981). Carbohydrate metabolites in the blood 
and CSF of patients with neuromuscular disorders. J Neurol 1981;226(2):111-8.  



Copyright ©Verwey, 1989 – 2009 122 

340 Sees, K.L. (1991). Clonidine in the management of nicotine dependence. In J.A. Cocores, 
The clinical management of nicotene dependence. New York: Springer-Verlag. 

341 Le Roux, K. (1999). Nightmares of divorce: energy for guilt. In D. Steyn & T. Verwey, Dreams 
for fragile people. Pretoria: Alkogen 

342 Olivier, R. (1999). Dream spouse: responsibility of the wife. In D. Steyn & T. Verwey, Dreams 
for fragile people. Pretoria: Alkogen 

344 Leung, Lit-Hung. (1991). Composition and methods for treatment of acne vulgaris and for 
retardation of aging. Appl. No.: 772,101. Oct. 7, 1991 

345 Grandjean AC (1986). Nutrition for swimmers. Clin Sports Med 1986 Jan;5(1):65-76.  

346 Gallant S. (1993). Coenzyme NADH: A Potential Life Extension Agent. Longevity Report 39, 
Volume 5 no 39. First published June 1993.  

348 BIOC520 (1999). Medical Biochemistry. Glycolysis and pyruvate dehydrogenase complex. 
Conference 4 - August 23, 1999. 

349 Ma, et al., (1995). High-resolution proton nuclear magnetic resonance studies of urine from 
asphyxiated newborn infants. Appl Biochem Biotechnol, 1995. 

350 Schelp, AO & Burini, RC. (1995). Control of supply and use of energy substrates in the 
encephalon. Arq Neuropsiquiatr. 1995 Sep;53(3-B):690-7. Faculdade de Medicina de Botucatu, 
Universidade Estadual Paulista (UNESP), Brasil. 

353 Baker C & Stern PN. (1993). Finding meaning in chronic illness as the key to self-care. Can J 
Nurs Res 1993 Summer;25(2)23-36. 

354 Klopstock T, May A, Seibel P, Papagiannuli E, Diener HC, Reichmann H. (1996). 
Mitochondrial DNA in migraine with aura. Neurology 1996 Jun;46(6):1735-8. Department of 
Neurology, Universities of Munchen, Germany. 

356 Birch-Machin MA. (2000). Mitochondria and skin disease. Clin Exp Dermatol 2000 
Mar;25(2):141-6. Department of Dermatology, University of Newcastle-upon-Tyne, UK.  

357 Bauer MF, Gempel K, Hofmann S, Jaksch M, Philbrook C, Gerbitz KD. (1999). Mitochondrial 
disorders. A diagnostic challenge in clinical chemistry. Clin Chem Lab Med 1999 Sep;37(9):855-
76. Institute of Clinical Chemistry, Molecular Diagnostics and Mitochondrial Genetics, Diabetes 
Research Group, Academic Hospital Munich-Schwabing, Germany. 

360 Stacpoole PW. (1997). Lactic acidosis and other mitochondrial disorders. Metabolism 1997 
Mar;46(3):306-21. Department of Medicine, University of Florida College of Medicine, Gainesville, 
USA. 

361 Zeviani M, Amati P, Savoia A. (1994). Mitochondrial myopathies. Curr Opin Rheumatol 1994 
Nov;6(6):559-67. Istituto Nazionale Neurologico C. Besta, Divisione di Biochimica e Genetica, 
Milano, Italy. 

364 Tulinius MH, Holme E, Kristiansson B, Larsson NG, Oldfors A. (1991). Mitochondrial 
encephalomyopathies in childhood. II. Clinical manifestations and syndromes. J Pediatr 1991 
Aug;119(2):251-9. Department of Pediatrics, University of Goteborg, Ostra Hospital, Sweden. 



Copyright ©Verwey, 1989 – 2009 123 

365 Mak SC, Chi CS, Chen CH, Shian WJ. (1993). Clinical manifestation of mitochondrial 
diseases in children. Chung Hua Min Kuo Hsiao Erh Ko I Hsueh Hui Tsa Chih 1993 Jul-
Aug;34(4):247-56. Department of Pediatrics, Taichung Veterans General Hospital Taichung, 
Taiwan, R.O.C. 

366 Wahlberg G, Adamson U, Svensson J. (2000). Pyridine nucleotides in glucose metabolism 
and diabetes: a review. Diabetes Metab Res Rev 2000 Jan-Feb;16(1):33-42. Research Unit, 
Serafen Health Centre, Karolinska Institutet at Danderyd Hospital, Stockholm, Sweden. 

367 Weitberg AB . (1989). Effect of nicotinic acid supplementation in vivo on oxygen radical-
induced genetic damage in human lymphocytes. Mutat Res 1989 Aug;216(4):197-201. Division of 
Hematology/Oncology, Roger Williams Cancer Center, Providence, RI 02908. 

368 Rocchigiani M, Sestini S, Micheli V, Pescaglini M, Jacomelli G, Hayek G, Pompucci G. 
(1995). Purine and pyridine nucleotide metabolism in the erythrocytes of patients with Rett 
syndrome. Neuropediatrics 1995 Dec;26(6):288-92. Dipartimento di Biologia Molecolare, 
Universita di Siena, Italy. 

370 Illingworth, JA. (1999). Food & Energy Metabolism. First Year Medical Lectures 1998 - 1999. 
Internet. 

371 Cronholm T, Jones AW, Skagerberg S. (1988). Mechanism and regulation of ethanol 
elimination in humans: intermolecular hydrogen transfer and oxidoreduction in vivo. Alcohol Clin 
Exp Res 1988 Oct;12(5):683-6.  

374 Steckelbroeck S, Stoffel-Wagner B, Reichelt R, Schramm J, Bidlingmaier F, Siekmann L, 
Klingmuller D. (1999). Characterization of 17beta-hydroxysteroid dehydrogenase activity in brain 
tissue: testosterone formation in the human temporal lobe. J Neuroendocrinol 1999 
Jun;11(6):457-64. Department of Clinical Biochemistry, University of Bonn, Bonn, Germany.  

375 Clayton PT, Bridges NA, Atherton DJ, Milla PJ, Malone M, Bender DA. (1991). Pellagra with 
colitis due to a defect in tryptophan metabolism. Eur J Pediatr 1991 May;150(7):498-502. Hospital 
for Sick Children, London, United Kingdom. 

376 Sarkola T, Makisalo H, Fukunaga T, Eriksson CJ. (1999). Acute effect of alcohol on estradiol, 
estrone, progesterone, prolactin, cortisol, and luteinizing hormone in premenopausal women. 
Alcohol Clin Exp Res 1999 Jun;23(6):976-82. Department of Mental Health and Alcohol 
Research, National Public Health Institute, Helsinki, Finland. 

377 Rankin PW, Jacobson MK, Mitchell VR, Busbee DL. (1980). Reduction of nicotinamide 
adenine dinucleotide levels by ultimate carcinogens in human lymphocytes. Cancer Res 1980 
Jun;40(6):1803-7. 

378 Iannello S, Campione R, Belfiore F. (1998). Response of insulin, glucagon, lactate, and 
nonesterified fatty acids to glucose in visceral obesity with and without NIDDM: relationship to 
hypertension. Mol Genet Metab 1998 Mar;63(3):214-23. Institute of Medicina Interna e Specialita 
Internistiche, University of Catania Medical School, Ospedale-Garibaldi, Italy. 

379 Watanabe S, Ajisaka R, Masuoka T, Yamanouchi T, Saitou T, Toyama M, Takeyasu N, 
Sakamoto K, Sugishita Y (1995). Effects of L- and DL-carnitine on patients with impaired exercise 
tolerance. Jpn Heart J 1995 May;36(3):319-31 Department of Internal Medicine, University of 
Tsukuba, Japan. 



Copyright ©Verwey, 1989 – 2009 124 

380 Gregory S & Kelly, N.D. L-Carnitine: Therapeutic Applications of a Conditionally-Essential 
Amino Acid. 

382 Ogasahara S, Nishikawa Y, Yorifuji S, Soga F, Nakamura Y, Takahashi M, Hashimoto S, 
Kono N, Tarui S (1986).Treatment of Kearns-Sayre syndrome with coenzyme Q10. Neurology 
1986 Jan;36(1):45-53.  

383 Acetyl-L-carnitine. Altern Med Rev 1999 Dec;4(6):438-41 PMID: 10608918 

385 Lavery RF, Livingston DH, Tortella BJ, Sambol JT, Slomovitz BM, Siegel JH (2000). The 
utility of venous lactate to triage injured patients in the trauma center. J Am Coll Surg 2000 
Jun;190(6):656-64. Department of Surgery, UMDNJ-New Jersey Medical School, The New 
Jersey Trauma Center-University Hospital, Newark, USA. 

386 Cheifetz IM, Kern FH, Schulman SR, Greeley WJ, Ungerleider RM, Meliones JN. (1997). 
Serum lactates correlate with mortality after operations for complex congenital heart disease. Ann 
Thorac Surg 1997 Sep;64(3):735-8. Department of Pediatrics, Duke Children's Hospital, Duke 
University Medical Center, Durham, North Carolina 27710, USA. 

387 Blow O, Magliore L, Claridge JA, Butler K, Young JS. (1999). The golden hour and the silver 
day: detection and correction of occult hypoperfusion within 24 hours improves outcome from 
major trauma. J Trauma 1999 Nov;47(5):964-9. Department of Surgery, University of Virginia 
Health System, Charlottesville 22906-0005, USA. 

389 Bonavita E. (1986). Study of the efficacy and tolerability of L-acetylcarnitine therapy in the 
senile brain. Int J Clin Pharmacol Ther Toxicol 24:511-516. 

390 Guarnaschelli C, Fugazza G, Pistarini C. (1988). Pathological brain ageing: evaluation of the 
efficacy of a pharmacological aid. Drugs Exp Clin Res 14:715-718. 

391 Bella R; Biondi R; Raffaele R; Pennisi G. (1990). Effect of acetyl-L-carnitine on geriatric 
patients suffering from dysthymic disorders. Int J Clin Pharmacol Res 10:355-360. 

392 Rai G, et al. (1990). Double-blind, placebo controlled study of acetyl-l-carnitine in patients 
with Alzheimer's dementia. Curr Med Res Opin 11:638-647. 

393 Tempesta E, et al. (1990). Role of acetyl-L-carnitine in the treatment of cognitive deficit in 
chronic alcoholism. Int J Clin Pharmacol Res 10:101-107. 

394 Lino A, et al. (1992). Psycho-functional changes in attention and learning under the action of 
L-acetylcarnitine in 17 young subjects. A pilot study of its use in mental deterioration. Clin Ter 
140:569-573. 

395 DeFalco FA, et al. (1994). Effect of the chronic treatment with L-acetylcarnitine in Down's 
syndrome. Clin Ther 144:123-127. 

396 Roy S, Sen CK, Tritschler HJ, Packer L. (1997). Modulation of cellular reducing equivalent 
homeostasis by alpha-lipoic acid. Mechanisms and implications for diabetes and ischemic injury. 
Biochem Pharmacol 1997 Feb 7;53(3):393-9. Department of Molecular and Cell Biology, 
University of California, Berkeley 94720-3200, U.S.A.  



Copyright ©Verwey, 1989 – 2009 125 

402 Binkley KE, Kutcher S. (1997). Panic response to sodium lactate infusion in patients with 
multiple chemical sensitivity syndrome. J Allergy Clin Immunol 1997 Apr;99(4):570-4. Saint 
Michael's Hospital, Department of Medicine, University of Toronto, Ontario, Canada. 

403 Cowley DS, Dager SR, McClellan J, Roy-Byrne PP, Dunner DL. (1988). Response to lactate 
infusion in generalized anxiety disorder. Biol Psychiatry 1988 Aug;24(4):409-14.Department of 
Psychiatry and Behavioral Sciences, University of Washington, Seattle. 

405 Pohl R, Balon R, Berchou R, Lycaki H. (1994). Lactate-induced anxiety after imipramine and 
diazepam treatment. Anxiety 1994;1(2):54-63. Department of Psychiatry and Behavioral 
Neurosciences, Wayne State University School of Medicine, Detroit MI, USA. 

406 McGrath PJ, Stewart JW, Liebowitz MR, Markowitz JM, Quitkin FM, Klein DF, Gorman JM. 
(1988). Lactate provocation of panic attacks in depressed outpatients. Psychiatry Res 1988 
Jul;25(1):41-7. New York State Psychiatric Institute, NY 

407 Appel D, Rubenstein R, Schrager K, Williams MH Jr. (1983). Lactic acidosis in severe 
asthma. Am J Med 1983 Oct;75(4):580-4. 

408 Coleman M, & Blass JP. (1985). Autism and lactic acidosis. J Autism Dev Disord 1985 
Mar;15(1):1-8. 

410 Bisaga A, Katz JL, Antonini A, Wright CE, Margouleff C, Gorman JM, Eidelberg D. (1998). 
Cerebral glucose metabolism in women with panic disorder. Am J Psychiatry 1998 
Sep;155(9):1178-83. Department of Psychiatry, North Shore University Hospital-New York 
University School of Medicine, Manhasset 11030, USA. 

411 George DT, Brewerton TD, Jimerson DC. (1987). Comparison of lactate-induced anxiety in 
bulimic patients and healthy controls. Psychiatry Res 1987 Jul;21(3):213-20. 

412 Coplan JD, Liebowitz MR, Gorman JM, Fyer AJ, Dillon DJ, Campeas RB, Davies SO, 
Martinez J, Klein DF. 1992). Noradrenergic function in panic disorder. Effects of intravenous 
clonidine pretreatment on lactate induced panic. Biol Psychiatry 1992 Jan 15;31(2):135-46. New 
York State Psychiatric Institute, College of Physicians and Surgeons, Columbia University, New 
York. 

413 Uhde TW, Stein MB, Vittone BJ, Siever LJ, Boulenger JP, Klein E, Mellman TA. (1989). 
Behavioral and physiologic effects of short-term and long-term administration of clonidine in panic 
disorder. Arch Gen Psychiatry 1989 Feb;46(2):170-7. Unit on Anxiety and Affective Disorders, 
National Institute of Mental Health, Bethesda, Md 20892. 

415 Megarbane B, Brivet F, Guerin JM, Baud FJ. (1999). Lactic acidosis and multi-organ failure 
secondary to anti-retroviral therapy in HIV-infected patients. Presse Med 1999 Dec 18-
25;28(40):2257-64. Service de Reanimation medicale et des Urgences medicales, Hopital 
Antoine Beclere, Clamart.  

416 Makino H, Noda K, Inagaki Y, Horie H, Osegawa M, Kanatsuka A, Yoshida S. (1985). Lactic 
acidosis and hypoglycemia associated with acute leukemia. Jpn J Med 1985 Aug;24(3):257-62 

417 Facchinetti F, Romano G, Fava M, Genazzani AR. (1992). Lactate infusion induces panic 
attacks in patients with premenstrual syndrome. Psychosom Med 1992 May-Jun;54(3):288-96. 
Department of Obstetrics and Gynecology, University of Modena, School of Medicine, Italy. 



Copyright ©Verwey, 1989 – 2009 126 

418 Sandberg D, Endicott J, Harrison W, Nee J, Gorman J. (1993). Sodium lactate infusion in late 
luteal phase dysphoric disorder. Psychiatry Res 1993 Jan;46(1):79-88. Department of Psychiatry, 
College of Physicians and Surgeons, Columbia University. 

420 Rainey JM Jr, Aleem A, Ortiz A, Yeragani V, Pohl R, Berchou R. (1987). A laboratory 
procedure for the induction of flashbacks. Am J Psychiatry 1987 Oct;144(10):1317-9. Department 
of Psychiatry, Wayne State University School of Medicine, Detroit, MI. 

421 Tonsgard JH, Huttenlocher PR, Thisted RA. (1982). Lactic acidemia in Reye's syndrome. 
Pediatrics 1982 Jan;69(1):64-9.  

422 Arcinue EL, Mitchell RA, Sarnaik AP, McArthur B. (1986). The metabolic course of Reye's 
syndrome: distinction between survivors and nonsurvivors. Neurology 1986 Mar;36(3):435-8.  

424 Schade DS. (1982). The role of catecholamines in metabolic acidosis. Ciba Found Symp 
1982;87:235-53. 

425 George DT, Hibbeln JR, Ragan PW, Umhau JC, Phillips MJ, Doty L, Hommer D, Rawlings 
RR. (2000). Lactate-induced rage and panic in a select group of subjects who perpetrate acts of 
domestic violence. Biol Psychiatry 2000 May 1;47(9):804-12. Division of Intramural Clinical and 
Biological Research, National Institute on Alcohol Abuse and Alcoholism, Bethesda, Maryland 
20892-1610, USA. 

428 Miller-Keane (1997). Encyclopedia and dictionary of medicine, nursing and allied health. 
London: W.B. Saunders. 

430 Haralambie G (1976). Vitamin B2 status in athletes and the influence of riboflavin 
administration on neuromuscular irritability. Nutr Metab 1976;20(1):1-8. 

431 Matsuishi T, Urabe F, Percy AK, Komori H, Yamashita Y, Schultz RS, Ohtani Y, Kuriya N, 
Kato H. (1994). Abnormal carbohydrate metabolism in cerebrospinal fluid in Rett syndrome. J 
Child Neurol 1994 Jan;9(1):26-30. Department of Pediatrics and Child Health, Kurume University 
School of Medicine, Japan. 

432 Gil'miiarova FN, Fatenkov VN, Tenisheva ZKh, Radomskaia VM, Khal'meeva TK. (1980). 
Content of nicotinamide coenzymes, metabolites and the NAD-dependent dehydrogenase activity 
in the blood in arteriosclerosis. Kardiologiia 1980 Apr;20(4):90-2. 

433 Engelen MP, Schols AM, Does JD, Deutz NE, Wouters EF. (2000). Altered glutamate 
metabolism is associated with reduced muscle glutathione levels in patients with emphysema. 
Am J Respir Crit Care Med 2000 Jan;161(1):98-103. Departments of Pulmonology and Surgery, 
Maastricht University, Maastricht, The Netherlands.  

434 Casanova-Cardiel LJ, Hermida-Escobedo C. (1994). Measles in the young adult. Clinical 
features of 201 cases. Rev Invest Clin 1994 Mar-Apr;46(2):93-8. Hospital de Infectologia, Centro 
Medico La Raza, Instituto Mexicano del Seguro Social, Mexico, D.F. 

435 Beal MF. (1999). Coenzyme Q10 administration and its potential for treatment of 
neurodegenerative diseases. Biofactors 1999;9(2-4):261-6. Neurochemistry Laboratory, 
Massachusetts General Hospital, Boston 02114, USA. 

436 Poggi-Travert F, Martin D, Billette de Villemeur T, Bonnefont JP, Vassault A, Rabier D, 
Charpentier C, Kamoun P, Munnich A, Saudubray JM. (1996). Metabolic intermediates in lactic 



Copyright ©Verwey, 1989 – 2009 127 

acidosis: compounds, samples and interpretation. J Inherit Metab Dis 1996;19(4):478-88. 
Department of Pediatrics, Hopital Necker Enfants-Malades, Paris, France. 

437 Bustamante J, Lodge JK, Marcocci L, Tritschler HJ, Packer L, Rihn BH. (1998). Alpha-lipoic 
acid in liver metabolism and disease. Free Radic Biol Med 1998 Apr;24(6):1023-39. Department 
of Molecular and Cell Biology, University of California, Berkeley 94720-3200, USA. 

439 Sinha SN, Gupta SC, Bajaj AK, Srivastava NP, Mehrotra TN. (1982). Effect of dapsone on 
blood lactic and pyruvic acids in leprosy. Int J Lepr Other Mycobact Dis 1982 Dec;50(4):468-70. 

440 Sharda S, Gupta SN, Khuteta KP. (1975). Effect on mental stress on intermediate 
carbohydrate-and lipid-metabolism. Indian J Physiol Pharmacol 1975 Apr-Jun;19(2):86-9. 

441 Hall JB, Brown DA. (1979). Plasma glucose and lactic acid alterations in response to a 
stressful exam. Biol Psychol 1979 May;8(3):179-88. 

442 Reyes AA, Karl IE, Klahr S. (1994). Role of arginine in health and in renal disease. Am J 
Physiol 1994 Sep;267(3 Pt 2):F331-46.  

443 Weidenfeld J, Siegel RA, Levy J, Chowers I. (1982). In vitro metabolism of cortisol by human 
abdominal adipose tissue. J Steroid Biochem 1982 Sep;17(3):357-60. 

445 Hollander E, Liebowitz MR, Gorman JM, Cohen B, Fyer A, Klein DF. (1989). Cortisol and 
sodium lactate-induced panic. Arch Gen Psychiatry 1989 Feb;46(2):135-40. Department of 
Psychiatry, Columbia University College of Physicians and Surgeons, New York, NY. 

451 Okada, H, Araga, S, Takeshima, T & Nakashima, K. (1997). Plasma Lactic Acid and Pyruvic 
Acid Levels in Patients with Chronic Primary Headaches during the Headache Free Period. 
Yonago Acta medica 1997;40:13 19. Division of Neurology, Institute of Neurological Sciences, 
Faculty of Medicine, Tottori University, Yonago 683, Japan  

452 Salazar LA, Cavalli SA, Hirata MH, Diament J, Forti N, Giannini SD, Nakandakare ER, 
Bertolami MC, Hirata RD. (2000). Polymorphisms of the low-density lipoprotein receptor gene in 
Brazilian individuals with heterozygous familial hypercholesterolemia. Braz J Med Biol Res 2000 
Nov;33(11):1301-1304. Departamento de Analises Clinicas e Toxicologicas, de Ciencias 
Farmaceuticas, Universidade de Sao Paulo, Sao Paulo, SP, Brasil. 

455 Haley, J. (1976). Problem solving therapy. New York: Harper Torchbooks. 

461 Gioiella ME, Berkman B, Robinson M. (1998). Spirituality and quality of life in gynecologic 
oncology patients. Cancer Pract 1998 Nov-Dec;6(6):333-8. Massachusetts General Hospital, 
Department of Social Service, Boston, USA. 

466 Siani A, Pagano E, Iacone R, Iacoviello L, Scopacasa F, Strazzullo P. (2000). Blood pressure 
and metabolic changes during dietary L-arginine supplementation in humans. Am J Hypertens 
2000 May;13(5 Pt 1):547-51.Institute of Food Sciences and Technology, National Research 
Council, Avellino, Italy.  

467 Fujita H, Yamabe H, Yokoyama M. (2000). Effect of L-arginine administration on myocardial 
thallium-201 perfusion during exercise in patients with angina pectoris and normal coronary 
angiograms. J Nucl Cardiol 2000 Mar-Apr;7(2):97-102. First Department of Internal Medicine, 
Kobe University School of Medicine, Japan.  



Copyright ©Verwey, 1989 – 2009 128 

468 Daly JM, Reynolds J, Thom A, Kinsley L, Dietrick-Gallagher M, Shou J, Ruggieri B. (1988). 
Immune and metabolic effects of arginine in the surgical patient. Ann Surg 1988 Oct;208(4):512-
23. Department of Surgery, University of Pennsylvania School of Medicine, Philadelphia 19104. 

469 Cho-Chung YS, Clair T, Bodwin JS, Berghoffer B. (1981). Growth arrest and morphological 
change of human breast cancer cells by dibutyryl cyclic AMP and L-arginine. Science 1981 Oct 
2;214(4516):77-9. 

470 Maxwell AJ, Cooke JP. (1998). Cardiovascular effects of L-arginine. Curr Opin Nephrol 
Hypertens 1998 Jan;7(1):63-70. Section of Vascular Medicine, Stanford University, California, 
USA. 

471 Tenenbaum A, Fisman EZ, Motro M. (1998). L-Arginine: rediscovery in progress. Cardiology 
1998 Dec;90(3):153-9. Cardiac Rehabilitation Institute, Chaim Sheba Medical Center, Tel-
Hashomer, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel. 

472 Carta A Calvani M Bravi D Bhuachalla SN. (1993). Acetyl-L-carnitine and Alzheimer's 
disease: pharmacological considerations beyond the cholinergic sphere. Ann N Y Acad Sci (1993 
Sep 24) 695:324-6. 

473 Salvioli G Neri M (1994). L-acetylcarnitine treatment of mental decline in the elderly. Drugs 
Exp Clin Res (1994) 20(4):169-76.  

474 Herrmann WM Dietrich B Hiersemenzel R. (1990). Pharmaco-electroencephalographic and 
clinical effects of the cholinergic substance--acetyl-L-carnitine--in patients with organic brain 
syndrome. Int J Clin Pharmacol Res (1990) 10(1-2):81-4 

475 Corbucci GG Menichetti A Cogliatti A Nicoli P Arduini A Damonti W Marchionni A Calvani M. 
(1992). Metabolic aspects of acute cerebral hypoxia during extracoporeal circulation and their 
modification induced by acetyl-carnitine treatment. Int J Clin Pharmacol Res (1992) 12(2):89-98 

476 Janson, M. (1996). Amino Acid. Internet. 

477 Roth E Spittler A Oehler R. (1996). Glutamine: effects on the immune system, protein 
balance and intestinal functions. Wien Klin Wochenschr (1996) 108(21):669-76. 

478 Niihara Y, Zerez CR, Akiyama DS, Tanaka KR. (1998). Oral L-glutamine therapy for sickle 
cell anemia: I. Subjective clinical improvement and favorable change in red cell NAD redox 
potential. Am J Hematol (1998 Jun Jun) 58(2):117-21. 

479 Rouse K, Nwokedi E, Woodliff JE, Epstein J, Klimberg VS. (1995). Glutamine enhances 
selectivity of chemotherapy through changes in glutathione metabolism. Ann Surg (1995 Apr Apr) 
221(4):420-6. 

480 Anderson PM, Schroeder G, Skubitz KM. (1998). Oral glutamine reduces the duration and 
severity of stomatitis after cytotoxic cancer chemotherapy. Cancer (1998 Oct 1) 83(7):1433-9 

481 Packer L Witt EH Tritschler HJ. (1995). alpha-Lipoic acid as a biological antioxidant. Free 
Radic Biol Med (1995 Aug) 19(2):227-50 

482 Matalon R Stumpf DA Michals K Hart RD Parks JK Goodman SI. (1984). Lipoamide 
dehydrogenase deficiency with primary lactic acidosis: favorable response to treatment with oral 
lipoic acid. In: J Pediatr (1984 Jan) 104(1):65-9 



Copyright ©Verwey, 1989 – 2009 129 

483 Han D Tritschler HJ Packer L. (1995). Alpha-lipoic acid increases intracellular glutathione in a 
human T-lymphocyte Jurkat cell line. In: Biochem Biophys Res Commun (1995 Feb 6) 
207(1):258-64. 

484 Suzuki YJ Aggarwal BB Packer L. (1992). Alpha-lipoic acid is a potent inhibitor of NF-kappa 
B activation in human T cells. In: Biochem Biophys Res Commun (1992 Dec 30) 189(3):1709-15 

485 Elin RJ. (1988). Magnesium metabolism in health and disease. Dis Mon (1988 Apr) 
34(4):161-218.  

486 Rude RK. (1993). Magnesium metabolism and deficiency. Endocrinol Metab Clin North Am 
(1993 Jun) 22(2):377-95 

487 Gullestad L Dolva LO Soyland E Manger AT Falch D Kjekshus J. (1992). Oral magnesium 
supplementation improves metabolic variables and muscle strength in alcoholics. Alcohol Clin 
Exp Res (1992 Oct) 16(5):986-90 

488 Lefebvre PJ Paolisso G Scheen AJ. (1994). Magnesium and glucose metabolism. Therapie 
(1994 Jan-Feb) 49(1):1-7 

489 Rude RK. (1989). Physiology of magnesium metabolism and the important role of 
magnesium in potassium deficiency. Am J Cardiol (1989 Apr 18) 63(14):31G-34G 

490 Taubert K. (1994). Magnesium in migraine. Results of a multicenter pilot study. Fortschr Med 
(1994 Aug 30) 112(24):328-30. 

491 Seitz HK, Csomos G. (1992). Alcohol and the liver: ethanol metabolism and the 
pathomechanism of alcoholic liver damage. Orv Hetil 1992 Dec 13;133(50):3183-9. Alkohol-
Laboratorium, Heidelbergi Egyetem.  

492 Mezey E. (1985). Metabolic effects of alcohol. Fed Proc 1985 Jan;44(1 Pt 1):134-8. 

493 Seitz HK. (1984). Metabolic aspects of alcoholic liver damage: 1984/5 update. 1. 
Epidemiology and alcohol metabolism. Z Gastroenterol 1984 Dec;22(12):669-81  

500 Rodriguez Melendez R. (2000). Importance of biotin metabolism. Rev Invest Clin 2000 Mar-
Apr;52(2):194-9. Departamento de Medicina, Instituto de Investigaciones Biomedicas, UNAM, 
Mexico.  

501 Calvani M, Reda E, Arrigoni-Martelli E. (2000). Regulation by carnitine of myocardial fatty 
acid and carbohydrate metabolism under normal and pathological conditions. Basic Res Cardiol 
2000 Apr;95(2):75-83. Sigma-Tau S.p.A., Rome. 

502 Wallace JC, Jitrapakdee S, Chapman-Smith A. (1998). Pyruvate carboxylase. Int J Biochem 
Cell Biol 1998 Jan;30(1):1-5. Department of Biochemistry, University of Adelaide, Australia.  

504 Kobayashi T. (1996). Nutritional and biochemical studies on vitamin D and its active 
derivatives. Yakugaku Zasshi 1996 Jun;116(6):457-72. Department of Hygienic Sciences, Kobe 
Pharmaceutical University, Hyogo, Japan. 

505 Skowronski RJ, Peehl DM, Feldman D. (1995). Actions of vitamin D3, analogs on human 
prostate cancer cell lines: comparison with 1,25-dihydroxyvitamin D3. Endocrinology 1995 



Copyright ©Verwey, 1989 – 2009 130 

Jan;136(1):20-6. Department of Medicine, Stanford University School of Medicine, California 
94305. 

506 Lips P, Wiersinga A, van Ginkel FC, Jongen MJ, Netelenbos JC, Hackeng WH, Delmas PD, 
van der Vijgh WJ. (1988). The effect of vitamin D supplementation on vitamin D status and 
parathyroid function in elderly subjects. J Clin Endocrinol Metab 1988 Oct;67(4):644-50. 
Department of Endocrinology, Academisch Ziekenhuis Vrije Universiteit, Amsterdam, The 
Netherlands. 

507 Pirotta MV, Cohen MM, Kotsirilos V, Farish SJ. (2000). Complementary therapies: have they 
become accepted in general practice? Med J Aust 2000 Feb 7;172(3):105-9. Department of 
General Practice and Public Health, University of Melbourne, Carlton, VIC.  

508 Young JL, Griffith EE. (1989). The development and practice of pastoral counseling. Hosp 
Community Psychiatry 1989 Mar;40(3):271-6. Transitional Treatment Unit, Whiting Forensic 
Institute, Middletown, Connecticut. 

511 McKee DD, Chappel JN. (1992). Spirituality and medical practice. J Fam Pract 1992 
Aug;35(2):201, 205-8. Department of Family Medicine, University of Nevada School of Medicine, 
Reno 89557-0046. 

514 Young SN. (1996). Behavioral effects of dietary neurotransmitter precursors: basic and 
clinical aspects. Neurosci Biobehav Rev 1996 Summer;20(2):313-23. Department of Psychiatry, 
McGill University, Montreal, Quebec, Canada. 

516 Meyers S. (2000). Use of neurotransmitter precursors for treatment of depression. Altern 
Med Rev 2000 Feb;5(1):64-71. Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  

517 Wurtman RJ. (1983). Food consumption, neurotransmitter synthesis, and human behaviour. 
Experientia Suppl 1983;44:356-69. 

519 Morris DH, Stare FJ. (1993). Unproven diet therapies in the treatment of the chronic fatigue 
syndrome. Arch Fam Med 1993 Feb;2(2):181-6. Department of Nutrition, Harvard School of 
Public Health, Boston, Mass. 

521 Butte NF, Treuth MS, Voigt RG, Llorente AM, Heird WC. (1999). Stimulant medications 
decrease energy expenditure and physical activity in children with attention-deficit/hyperactivity 
disorder. J Pediatr 1999 Aug;135(2 Pt 1):203-7. US Department of Agriculture/Agricultural 
Research Service Children's Nutrition Research Center, Baylor College of Medicine, Houston, 
Texas 77030, USA.  

523 Werbach MR. (2000). Nutritional strategies for treating chronic fatigue syndrome. Altern Med 
Rev 2000 Apr;5(2):93-108. UCLA School of Medicine, California, USA. 

525 Mechanic D. (1993). Chronic fatigue syndrome and the treatment process. Ciba Found Symp 
1993;173:318-27; discussion 327-41. Institute for Health, Health Care Policy and Aging 
Research, Rutgers University, New Brunswick, NJ  

526 McCluskey DR. (1993). Pharmacological approaches to the therapy of chronic fatigue 
syndrome. Ciba Found Symp 1993;173:280-7; discussion 287-97. Department of Medicine, 
Queen's University of Belfast, UK. 



Copyright ©Verwey, 1989 – 2009 131 

527 Grafman J, Schwartz V, Dale JK, Scheffers M, Houser C, Straus SE. (1993). Analysis of 
neuropsychological functioning in patients with chronic fatigue syndrome. J Neurol Neurosurg 
Psychiatry 1993 Jun;56(6):684-9. Cognitive Neuroscience Section, NINDS, NIH, Bethesda, MD 
20892. 

528 Ganapathy S, Volpe SL. (1999). Zinc, exercise, and thyroid hormone function. Crit Rev Food 
Sci Nutr 1999 Jul;39(4):369-90. University of Massachusetts, Dept. of Nutrition, Chenoweth Lab, 
Amherst 01003-1420, USA. 

529 Brandao-Neto J, Madureira G, Mendonca BB, Bloise W, Castro AV. (1995). Endocrine 
interaction between zinc and prolactin. An interpretative review. Biol Trace Elem Res 1995 Aug-
Sep;49(2-3):139-49. Department of Medicine, Universidade Estadual Paulista, Sao Paulo, Brazil. 

530 Abdel-Mageed AB, Oehme FW. (1990). A review of the biochemical roles, toxicity and 
interactions of zinc, copper and iron: I. Zinc. Vet Hum Toxicol 1990 Feb;32(1):34-9. Comparative 
Toxicology Laboratories, Kansas State University, Manhattan 66506. 

531 Bray TM, Bettger WJ. (1990). The physiological role of zinc as an antioxidant. Free Radic 
Biol Med 1990;8(3):281-91. Department of Nutritional Sciences, College of Biological Science, 
University of Guelph, Ontario, Canada. 

532 Bralley, JA, & Lord, RS. (1998). Organic Compounds in Urine: Metabolic Profiling to Assess 
Functional Nutrient Deficiencies. Gut Dysbiosis, and Toxicity. Natural Medicine (1998), Pizzorno 
and Murray, Churchill Livingstone, London. 

535 Treem WR; Sokol RJ (1998). Disorders of the mitochondria. Semin Liver Dis, 1998, 18:3, 
237-53 Address Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Duke 
Children's Hospital, Durham, North Carolina, USA.  

536 Evans OB. (1986). Lactic acidosis in childhood: Part II. Pediatr Neurol 1986 Jan-Feb;2(1):5-
12. Department of Pediatrics, University of Mississippi Medical Center, Jackson 39216. 

537 Winkler J, Boner G (1990). Lactic acidosis. Orv Hetil 1990 Dec 2;131(48):2649-53. Sackler 
Orvostudomanyi Egyetem, Tel-Aviv, Beilinson Korhaz Nephrologiai Kozpont, Izrael. 

538 Chariot P, Monnet I, Mouchet M, Rohr M, Lefaucheur JP, Dubreuil-Lemaire ML, 
Chousterman M, Gherardi R (1994). Determination of the blood lactate:pyruvate ratio as a 
noninvasive test for the diagnosis of zidovudine myopathy. Arthritis Rheum 1994 Apr;37(4):583-6. 
Departement de Pathologie (Neuropathologie), Hopital Henri Mondor, Creteil, France. 

539 Carter AL, Hartlage PL, Eller AG, Hommes FA (1986) Anticonvulsive drugs and blood levels 
of lactate, pyruvate, and glucose in children with seizures. Neurology 1986 Sep;36(9):1267-9 

540 Kriegstein AR, Shungu DC, Millar WS, Armitage BA, Brust JC, Chillrud S, Goldman J, Lynch 
T (1999). Leukoencephalopathy and raised brain lactate from heroin vapor inhalation. Neurology 
1999 Nov 10;53(8):1765-73. Department of Neurology, Columbia University, College of 
Physicians and Surgeons, New York, NY, USA. 

542 Earthman TP, Odom L, Mullins CA (1991). Lactic acidosis associated with high-dose niacin 
therapy. South Med J 1991 Apr;84(4):496-7. Department of Internal Medicine, St. Joseph 
Hospital, Houston, Texas 



Copyright ©Verwey, 1989 – 2009 132 

543 Gray TA, Buckley BM, Vale JA (1987). Hyperlactataemia and metabolic acidosis following 
paracetamol overdose. Q J Med 1987 Oct;65(246):811-21. West Midlands Poisons Unit, Dudley 
Road Hospital, Birmingham. 

544 King, M.W. (1997). Medical Biochemistry:Digestion of Dietary Carbohydrates. Terre Haute 
Center for Medical Education . Internet. 

545 NUSC 165 Fundamentals of Nutrition Major Metabolic Pathways. Internet. 

546 Stevenson, K. (1997). Energy - what is it? Balance issue no 36 December 1997/January 
1998. Internet. 

547 Molina P, Burzstein S, Abumrad NN. (1995). Theories and assumptions on energy 
expenditure. Determinations in the clinical setting. Crit Care Clin 1995 Jul;11(3):587-601. 
Department of Surgery, State University of New York at Stony Brook, USA. 

550 DiMauro, S. College of Physicians & Surgeons of Columbia University, NYC: Internet. 

556 Carty L. (1991). The promotion and measurement of healthy coping. Health Care Women Int 
1991 Apr-Jun;12(2):211-22.  

558 Elwes RD, Crewes H, Chesterman LP, Summers B, Jenner P, Binnie CD, Parkes JD. (1989). 
Treatment of narcolepsy with L-tyrosine: double-blind placebo-controlled trial. Lancet 1989 Nov 
4;2(8671):1067-9. Department of Neurology, Institute of Psychiatry, King's College Hospital, 
London. 

559 Raucoules D, Azorin JM, Barre A, Tissot R. (1991). Plasma levels and membrane transports 
in red blood cell of tyrosine and tryptophane in depression. Evaluation at baseline and recovery. 
Encephale 1991 May-Jun;17(3):197-201. Service de Psychiatrie, Hopital Chalucet, Toulon. 

560 Mouret J, Lemoine P, Minuit MP, Robelin N. (1988). L-tyrosine cures, immediate and long 
term, dopamine-dependent depressions. Clinical and polygraphic studies. C R Acad Sci III 
1988;306(3):93-8 

561 Heap LC, Peters TJ, Wessely S. (1999). Vitamin B status in patients with chronic fatigue 
syndrome. J R Soc Med 1999 Apr;92(4):183-5. Department of Clinical Biochemistry, King's 
College School of Medicine, London, UK. 

562 Langohr HD, Petruch F, Schroth G. (1981). Vitamin B 1, B 2 and B 6 deficiency in 
neurological disorders. J Neurol 1981;225(2):95-108.  

563 Garofalo O, Cox DW, Bachelard HS. (1988). Brain levels of NADH and NAD+ under hypoxic 
and hypoglycaemic conditions in vitro. J Neurochem 1988 Jul;51(1):172-6. Division of 
Biochemistry, U.M.D.S. (St. Thomas's), London, England. 

564 Yu Y, Dai Y, Fang M, Chen X. (1990). ADPRT-mediated decrease of cellular NAD content 
and the detection of chemically induced DNA damage--development of a new short-term 
screening test for mutagens. Proc Chin Acad Med Sci Peking Union Med Coll 1990;5(1):19-24. 
Zhejiang Branch, CAMS, Hangzhou. 

565 Ran Z, Rayet B, Rommelaere J, Faisst S. (1999). Parvovirus H-1-induced cell death: 
influence of intracellular NAD consumption on the regulation of necrosis and apoptosis. Virus Res 
1999 Dec 15;65(2):161-74. Applied Tumor Virology Program, Abt. F0100 and Institut National de 



Copyright ©Verwey, 1989 – 2009 133 

la Sante et de la Recherche Medicale U 375, Deutsches Krebsforschungszentrum, 69120, 
Heidelberg, Germany.  

566 Zerez CR, Tanaka KR. (1989). Impaired erythrocyte NAD synthesis: a metabolic abnormality 
in thalassemia. Am J Hematol 1989 Sep;32(1):1-7. Department of Medicine, Harbor-UCLA 
Medical Center, University of California at Los Angeles School of Medicine, Torrance 90502. 

567 South, J.A. (2000). Tired of being tired? Internet 

569 Cella D, Peterman A, Passik S, Jacobsen P, Breitbart W. (1998). Progress toward guidelines 
for the management of fatigue. Oncology (Huntingt) 1998 Nov;12(11A):369-77. Evanston 
Northwestern Healthcare, Northwestern University, Illinois, USA. 

576 German PS. (1988). Compliance and chronic disease. Hypertension 1988 Mar;11(3 Pt 
2):II56-60. Department of Health Policy and Management, Johns Hopkins University School of 
Hygiene and Public Health, Baltimore. 

578 Weber E, Kruse W. (1990). Does your patient take his medicine? Compliance problems in 
clinical practice. Ther Umsch 1990 Aug;47(8):629-34. Abteilung Klinische Pharmakologie der 
Medizinischen Universitatsklinik Heidelberg. 

579 Bebbington PE. (1995). The content and context of compliance. Int Clin Psychopharmacol 
1995 Jan;9 Suppl 5:41-50. MRC Social and Community Psychiatry Unit, Institute of Psychiatry, 
De Crespigny Park, London, UK. 

582 Richard J. Bringewatt, RJ. (2000). The Chronic Care Challenge: Preparing for the 21st 
Century. The NCCC Vision for Transforming Healthcare. National Chronic Care Consortium. 
Internet  

591 Dykman KD, Tone C, Ford C, Dykman RA. (1998). The effects of nutritional supplements on 
the symptoms of fibromyalgia and chronic fatigue syndrome. Integr Physiol Behav Sci 1998 Jan-
Mar;33(1):61-71. Mannatech Inc., Coppell Texas  

592 Stratton RJ. (2000). Summary of a systematic review on oral nutritional supplement use in 
the community. Proc Nutr Soc 2000 Aug;59(3):469-76. Wolfson College, University of Cambridge, 
UK.  

593 Levy HL. (1989). Nutritional therapy for selected inborn errors of metabolism. J Am Coll Nutr 
1989;8 Suppl:54S-60S. Harvard Medical School, Boston, Massachusetts. 

594 Bachmann C. (1989). Vitamins and inherited human errors of metabolism. Int J Vitam Nutr 
Res Suppl 1989;30:148-52 

595 Collins JE, Leonard JV. (1985). The dietary management of inborn errors of metabolism. 
Hum Nutr Appl Nutr 1985 Aug;39(4):255-72 

596 Giovannini M, Biasucci G, Luotti D, Fiori L, Riva E. (1995). Nutrition in children affected by 
inherited metabolic diseases. Ann Ist Super Sanita 1995;31(4):489-502. Clinica Pediatrica, 
Universita degli Studi, Milan, Italy. 

602 Matthews DA, Manu P, Lane TJ. (1991). Evaluation and management of patients with 
chronic fatigue. Am J Med Sci 1991 Nov;302(5):269-77. Division of General Medicine, University 
of Connecticut Health Center, Farmington. 



Copyright ©Verwey, 1989 – 2009 134 

603 Ward MH, DeLisle H, Shores JH, Slocum PC, Foresman BH. (1996). Chronic fatigue 
complaints in primary care: incidence and diagnostic patterns. J Am Osteopath Assoc 1996 
Jan;96(1):34-46, 41. Department of Medicine, University of North Texas Health Science Center, 
Fort Worth, USA. 

604 DeLuca J, Johnson SK, Ellis SP, Natelson BH. (1997). Cognitive functioning is impaired in 
patients with chronic fatigue syndrome devoid of psychiatric disease. J Neurol Neurosurg 
Psychiatry 1997 Feb;62(2):151-5. University of Medicine and Dentistry of New Jersey, New 
Jersey Medical School, Newark, USA.  

605 Wessely S, Chalder T, Hirsch S, Wallace P, Wright D. (1996). Psychological symptoms, 
somatic symptoms, and psychiatric disorder in chronic fatigue and chronic fatigue syndrome: a 
prospective study in the primary care setting. Am J Psychiatry 1996 Aug;153(8):1050-9. 
Department of Psychological Medicine, King's College School of Medicine and Dentistry, London. 

606 Cathebras PJ, Robbins JM, Kirmayer LJ, Hayton BC. (1992). Fatigue in primary care: 
prevalence, psychiatric comorbidity, illness behavior, and outcome. J Gen Intern Med 1992 May-
Jun;7(3):276-86. Institute of Community and Family Psychiatry, Sir Mortimer B. Davis-Jewish 
General Hospital, Montreal, Quebec, Canada. 

607 Wahlberg G, Adamson U, Svensson J. (2000). Pyridine nucleotides in glucose metabolism 
and diabetes: a review. Diabetes Metab Res Rev 2000 Jan-Feb;16(1):33-42. Research Unit, 
Serafen Health Centre, Karolinska Institutet at Danderyd Hospital, Stockholm, Sweden.  

608 Combrink, V. (1999). Nil Desperandum. 

609 Rev AJ personal notes. 

610 KvdM personal notes. 

611 Dr. Gatell (1999). On Fibromyalgia and Chronic Fatigue Immune Deficiency Syndome (FM-
CFIDS) June 15, 1999 Atlanta Pain Relief Centre. Internet 

612 Aluri JB & Stavchansky S. (1993). Determination of guaifenesin in human plasma by liquid 
chromatography in the presence of pseudoephedrine. J Pharm Biomed Anal,1993 Sep;11(9):803-
8. Pharmaceutics Division, College of Pharmacy, University of Texas at Austin 78712. 

613 Starlanyl, DJ & Copeland, Me. (1996). Fibromyalgia and Chronic Myofascial Pain Syndrome: 
A Survival Manual. Internet. 

614 St. Amand, RP. (1997). A response to the Oregon study's implication. Clinical Bulletin of 
Myofascial Therapy, Vol. 2(4). 

615 St. Amand, RP. & Marek, CC. (1999). "What Your Doctor May Not Tell You About 
Fibromyalgia". Warner Books. 

617 CCAC, Guide Vol. 1 (2nd Ed.) (1993). Chapter XI - Anesthesia  

618 Starlanyl, D. Fibromyalgia/Myofascial Pain Syndrome Handout # 5. Internet 

619 Check, JH, Adleson, HG, & Wu, C. (1999). Improvement of Cervical Factor with Guaifenesin. 
Shared Journey. Internet. 



Copyright ©Verwey, 1989 – 2009 135 

620 Waterhouse, JC. (2001). Guaifenesin and A Hypoglycemic Diet. Internet. 

621 Hubner WD. & Kirste T. (2001). Experience with St John's Wort (Hypericum perforatum) in 
children under 12 years with symptoms of depression and psychovegetative disturbances. 
Phytother Res 2001 Jun;15(4):367-70 

622 Kumar V, Singh PN, Muruganandam AV, & Bhattacharya SK. (2000). Hypericum perforatum: 
nature's mood stabilizer. Indian J Exp Biol 2000 Nov;38(11):1077-85 

623 Nathan PJ. (2001). Hypericum perforatum (St John's Wort): a non-selective reuptake 
inhibitor? A review of the recent advances in its pharmacology. J Psychopharmacol 2001 
Mar;15(1):47-54. Brain Sciences Institute, Swinburne University of Technology, Hawthorn 
Victoria, Australia.  

624 Kim HL, Streltzer J, & Goebert D. (1999). St. John's wort for depression: a meta-analysis of 
well-defined clinical trials. J Nerv Ment Dis 1999 Sep;187(9):532-8. Department of Psychiatry, 
University of Hawaii, John A. Burns School of Medicine, Honolulu  

625 Nathan P. (1999). The experimental and clinical pharmacology of St John's Wort (Hypericum 
perforatum L.). Mol Psychiatry 1999 Jul;4(4):333-8. Brain Sciences Institute, Swinburne 
University of Technology, 400 Burwood Road, Hawthorn 3122, Victoria, Australia.  

626 Woelk H, Burkard G, & Grunwald J. (1994). Benefits and risks of the hypericum extract LI 
160: drug monitoring study with 3250 patients. J Geriatr Psychiatry Neurol 1994 Oct;7 Suppl 
1:S34-8. Psychiatrisches Landeskrankenhaus und Akademisches Lehrkrankenhaus, Universitat 
Giessen, Germany. 

627 Bernofsky C. (1980). Physiology aspects of pyridine nucleotide regulation in mammals. Mol 
Cell Biochem 1980 Dec 16;33(3):135-43 

629 White, REO. Disease. Baker's Evangelical Dictionary of Biblical Theology. Internet 

630 Torrey's Topical Textbook. Afflictions made beneficial. Internet. 

631 Mazurek S, Boschek CB, & Eigenbrodt E. (1997). The role of phosphometabolites in cell 
proliferation, energy metabolism, and tumor therapy. J Bioenerg Biomembr 1997 Aug;29(4):315-
30. Institute for Biochemistry and Endocrinology, Veterinary Faculty, University of Giessen, 
Germany 

632 Halperin MI, Hammeke M, Jesse R, et al (1983). Metabolic acidosis in the alcoholic: a 
pathophysiologic approach. Metabolism 1983;32:308-12 

634 von Hilsheimer, G. (1977). Malabsorption and Delinquency: A Psychobiological Study of 
Delinquents (Chapter 3). Internet. 

635 Moreno H; Borjas L; Arrieta A; Sáez L; Prassad A; Estévez J; & Bonilla E. (1992). Clinical 
heterogeneity of the autistic syndrome: a study of 60 families. Invest Clin, 1992, 33:1, 13-31 

636 Baute, P. (1993). Symptoms of religious addiction. Internet 

638 Swiss (1997). NAD. Internet:  



Copyright ©Verwey, 1989 – 2009 136 

639 Cleary, JP. The Importance of Injury as a Cause of Impaired Mitochondrial Oxidation in 
Diabetes. Internet  

640 Galton, L. Why Young Adults Crack Up. The Huxley Institute for Biosocial Research. Internet  

641 Sokol, Ronald J., (1996). Expanding spectrum of mitochondrial disorders. Volume 128(5) 
May 1996 pp 597-599.  

642 Dr Graham Jones. Staff Specialist in Chemical Pathology. Internet 

644 Pogatsa G. (2001). Metabolic Energy Metabolism in Diabetes: Therapeutic Implications. 
Coron Artery Dis 2001 Feb;12 Suppl 1:S29-33. Gottsegen Gyorgy National Institute of 
Cardiology, Research Department, Budapest, Hungary. 

645 Kolb H, Burkart V. (2000). Nicotinamide in Type 1 Diabetes. Mechanism of Action Revisited. 
Diabetes Care 1999 Mar;22 Suppl 2:B16-20. Diabetes Research Institute, University of 
Dusseldorf, Germany. 

646 Gale EA. (1996). Molecular Mechanisms of Beta-cell Destruction in Iddm: the Role of 
Nicotinamide. Horm Res 1996;45 Suppl 1:39-43. Department of Diabetes and Metabolism, St 
Bartholomew's Hospital, London, UK. 

647 Cunningham JM, Green IC. (1994). Cytokines, Nitric Oxide and Insulin Secreting Cells. 
Growth Regul 1994 Dec;4(4):173-80. Biochemistry Laboratory, School of Biological Sciences, 
University of Sussex, Brighton, UK. 

648 Reimers JI, Andersen HU, Pociot F. (1994). Nicotinamide and Prevention of Insulin-
dependent Diabetes Mellitus. Rationale, Effects, Toxicology and Clinical Experiences ENDIT 
Group. Ugeskr Laeger 1994 Jan 24;156(4):461-5. Steno Diabetes Center, Gentofte. 

649 Williamson JR, Chang K, Frangos M, Hasan KS, Ido Y, Kawamura T, Nyengaard JR, van 
den Enden M, Kilo C, Tilton RG. (1993. Hyperglycemic Pseudohypoxia and Diabetic 
Complications. Diabetes 1993 Jun;42(6):801-13. Department of Pathology, Washington 
University School of Medicine, St. Louis, Missouri). 

650 Okita RT, Okita JR. (1996). Prostaglandin-metabolizing enzymes during pregnancy: 
characterization of NAD(+)-dependent prostaglandin dehydrogenase, carbonyl reductase, and 
cytochrome P450-dependent prostaglandin omega-hydroxylas Crit Rev Biochem Mol Biol 1996 
Apr;31(2):101-26. Department of Pharmaceutical Sciences, Washington State University, 
Pullman 99164-6510, USA. 

651 Bland S. Founders of the "New Medicine". The "Fabulous Five" of the 20th Century. 
President, Institute for Functional Medicine. Internet. 

652 American Dietetic Association. www.eatright.org/erm/erm012800.html 

653 Bill Evers, Ph.D., R.D., foods and nutrition extension specialist at Purdue 
University.www.cfs.purdue.edu/html/alumni/sp2000/suppl.htm  

654 Christopher M. Foley, M.D., and Allen M. Kratz, Pharm.D. Guidelines on Buying and Using 
Nutraceuticals. Co-Editors JANA, Journal of the American Nutraceutical Association 



Copyright ©Verwey, 1989 – 2009 137 

655 Holick MF. (1992). Evolutionary biology and pathology of vitamin D. J Nutr Sci Vitaminol 
(Tokyo) 1992;Spec No:79-83. Vitamin D, Skin and Bone Research Laboratory, Boston University 
School of Medicine, MA. 

656 Shin M, Asada S, Mizumori N, Sano K, Umezawa C. (1998). Effect of thioridazine or 
chlorpromazine on increased hepatic NAD+ level in rats fed clofibrate, a hypolipidaemic drug. J 
Pharm Pharmacol 1998 Apr;50(4):431-436. School of Pharmacy, Kobe Gakuin University, Japan. 

657 Kaplan & Sadock 

658 Buccafusco, J.J. (1992). Neuropharmacologic and behavioral actions of clonidine: 
interactions with central neurotransmitters. In J.R. Smythies and R.J. Bradley, International 
review of neurobiology, volume 33. New York: Academic Press,  

659 West & Kranzler, 1990, p.256 

660 Prof Murray Janson, Nil Desperandum, June 1996. 

661 Mr Victor Horne, MD of Radio Pulpit, June 1996. 

662 Bakker J; Gris P; Coffernils M; Kahn RJ; Vincent JL .(1996). Serial blood lactate levels can 
predict the development of multiple organ failure following septic shock. Am J Surg 1996 
Feb;171(2):221-6 

663 Nicoli F, Vion-Dury J, Confort-Gouny S, Maillet S, Gastaut JL, Cozzone PJ. (1996). 
Cerebrospinal fluid metabolic profiles in multiple sclerosis and degenerative dementias obtained 
by high resolution proton magnetic resonance spectroscopy. C R Acad Sci III 1996 
Jul;319(7):623-31. Centre de resonance magnetique biologique et medicale (CRMBM), Faculte 
de medecine, Marseille, France. 

664 Aasly J, Garseth M, Sonnewald U, Zwart JA, White LR, Unsgard G.(1997). Cerebrospinal 
fluid lactate and glutamine are reduced in multiple sclerosis. Acta Neurol Scand 1997 
Jan;95(1):9-12. Norwegian University of Science and Technology, Department of Neurology, 
Trondheim, Norway. 

665 Simone IL, Federico F, Trojano M, Tortorella C, Liguori M, Giannini P, Picciola E, Natile G, 
Livrea P. (1996). High resolution proton MR spectroscopy of cerebrospinal fluid in MS patients. 
Comparison with biochemical changes in demyelinating plaques. J Neurol Sci 1996 Dec;144(1-
2):182-90. Institute of Neurology, University of Bari, Italy.  

666 Gulati S, Passi GR, Kumar A, Kabra M, Kalra V, Verma IC. (2000). Biotinidase deficiency--a 
treatable entity. Indian J Pediatr 2000 Jun;67(6):464-6. Department of Pediatrics, All India 
Institute of Medical Sciences, New Delhi. 

667 Ceyhan M; Ozalp I; Altay C (1988). High levels of lactate, pyruvate, and alanine in anemic 
children. Clin Pediatr (Phila) 1988 Apr;27(4):206-9. Etimesgut Rural Hospital, Medical School, 
Hacettepe University, Ankara, Turkey. 

668 Pedron N; Giner J; Hicks JJ. (1978). Lactate and pyruvate utilization by the spermatozoa of 
infertile human males. Int J Fertil 1978;23(1):65-8 (ISSN: 0020-725X) 



Copyright ©Verwey, 1989 – 2009 138 

669 Riley MS, O'Brien CJ, McCluskey DR, Bell NP, Nicholls DP. (1990). Aerobic work capacity in 
patients with chronic fatigue syndrome. BMJ 1990 Oct 27;301(6758):953-6. Department of 
Medicine, Royal Victoria Hospital, Belfast. 

670 Fujishima M, Nakatomi Y, Tamaki K, Ishitsuka T, Kawasaki T, Omae T. (1984). 
Cerebrospinal fluid lactate and pyruvate concentrations in patients with malignant hypertension. J 
Neurol 1984;231(2):71-4 

671 Vaijchekonis VI. (1986). Tissue respiration in chronic bronchitis. Ter Arkh 1986;58(12):14-8 

672 Kut'ko II; Frolov VM; Rachkauskas GS; Pavlenko VV; Petrunia AM. (1997). 
Microhemodynamics and energy metabolism in schizophrenia patients. Lik Sprava 1997 Jan-
Feb;(1):61-5 

673 Vereschhagina GV; Lozovskiij DV (1975). Peripheral blood lymphocyte metabolism in 
schizophrenic patients. Zh Nevropatol Psikhiatr Im S S Korsakova 1975;75(6):885-8 

674 Ronald B. Keys, JD, PhD, in NY City, (212) 792-1818, Medical Consultant, Psychobiologist 
and Attorney 

675 Budgett R. (1998). Fatigue and underperformance in athletes: the overtraining syndrome. Br 
J Sports Med 1998 Jun;32(2):107-10. British Olympic Medical Centre, Northwick Park Hospital, 
Middlesex, United Kingdom.  

676 Holley S. (2000). Cancer-related fatigue. Suffering a different fatigue. Cancer Pract 2000 
Mar-Apr;8(2):87-95. James A. Haley VA Hospital, University of South Florida College of Nursing, 
Tampa, Florida, USA. 

677 Stahl SM. (2002). The psychopharmacology of energy and fatigue. J Clin Psychiatry 2002 
Jan;63(1):7-8. Neuroscience Education Institute in Carlsbad, Calif 92009, USA. 

678 Friedman JH, Friedman H. (2001). Fatigue in Parkinson's disease: a nine-year follow-up. 
Mov Disord 2001 Nov;16(6):1120-2. Department of Clinical Neurosciences, Brown University 
Medical School, Memorial Hospital of Rhode Island, Pawtucket, Rhode Island 20860, USA. 

679 Adinolfi A. (2001). Assessment and treatment of HIV-related fatigue. J Assoc Nurses AIDS 
Care 2001;12 Suppl:29-34; quiz 35-8. Duke University School of Nursing, Division of Infectious 
Diseases, Department of Medicine, USA. 

680 Comi G, Leocani L, Rossi P, Colombo B. (2001). Physiopathology and treatment of fatigue in 
multiple sclerosis. J Neurol 2001 Mar;248(3):174-9. University of Milan, Department of 
Neuroscience, Scientific Institute H. San Raffaele, Via Olgettina 60, 20132 Milan, Italy. 

681 Fifield J, McQuillan J, Tennen H, Sheehan TJ, Reisine S, Hesselbrock V, Rothfield N. (2001). 
History of affective disorder and the temporal trajectory of fatigue in rheumatoid arthritis. Ann 
Behav Med 2001 Winter;23(1):34-4.1University of Connecticut School of Medicine, USA. 

682 Lodi R, Lotti S, Cortelli P, Pierangeli G, Cevoli S, Clementi V, Soriani S, Montagna P, 
Barbiroli B. (2001). Deficient energy metabolism is associated with low free magnesium in the 
brains of patients with migraine and headache. Brain Res Bull 2001 Mar 1;54(4):437-41. 
Dipartimento di Medicina Clinica e Biotecnologia Applicata D. Campanacci, Universita di Bologna, 
Bologna, Italy. 



Copyright ©Verwey, 1989 – 2009 139 

683 Tench CM, McCurdie I, White PD, D'Cruz DP. (2000). The prevalence and associations of 
fatigue in systemic lupus erythematosus. Rheumatology (Oxford) 2000 Nov;39(11):1249-54. 
Bone and Joint Research Unit and. Department of Psychological Medicine, St Bartholomew's and 
The Royal London School of Medicine and Dentistry, London, UK. 

684 Liao S, Ferrell BA. (2000). Fatigue in an older population. J Am Geriatr Soc 2000 
Apr;48(4):426-30. UCLA School of Medicine, and VA-UCLA Multicampus Program in Geriatric 
Medicine and Gerontology, Los Angeles, California, USA. 

685 Nakao M, Kumano H, Nomura S, Kuboki T, Yokoyama K, Murata K. (1998). Fatigue mood as 
an indicator discriminating between anorexia nervosa and bulimia nervosa. Acta Psychiatr Scand 
1998 Mar;97(3):202-5. Department of Psychosomatic Medicine, School of Medicine, University of 
Tokyo, Japan. 

686 Mechler F, Dioszeghy P, Csenker E, Molnar L. (1981). Carbohydrate metabolites in the blood 
and CSF of patients with neuromuscular disorders. J Neurol 1981;226(2):111-8 

687 Di Lisa F, Ziegler M. (2001). Pathophysiological relevance of mitochondria in NAD(+) 
metabolism. FEBS Lett 2001 Mar 9;492(1-2):4-8. Dipartment de Chimica Biologica, Universita di 
Padova, Italy. 

688 Whitehouse WG, Dinges DF, Orne EC, Keller SE, Bates BL, Bauer NK, Morahan P, Haupt 
BA, Carlin MM, Bloom PB, Zaugg L, Orne MT. (1996). Psychosocial and immune effects of self-
hypnosis training for stress management throughout the first semester of medical school. 
Psychosom Med 1996 May-Jun;58(3):249-63. Institute of Pennsylvania Hospital, University of 
Pennsylvania Medical School, Philadelphia, USA. 

689 Visconti PE, Westbrook VA, Chertihin O, Demarco I, Sleight S, Diekman AB. (2002). Novel 
signaling pathways involved in sperm acquisition of fertilizing capacity. J Reprod Immunol 2002 
Jan;53(1-2):133-50 

690 Gerasimov IG, Plaksina EN. (1999). Dynamics of oxyhemoglobin, lactate, and pyruvate in 
plasma in connection with the woman Ross Fiziol Zh Im I M Sechenova 1999 Nov;85(11):1445-
50 

691 Ng EH, Ajonuma LC, Lau EY, Yeung WS, Ho PC. (2000). Adverse effects of hydrosalpinx 
fluid on sperm motility and survival. Hum Reprod 2000 Apr;15(4):772-7 

692 Willis S. Langford WS (2002). To Infuse or Not to Infuse? A Comprehensive Guide to 
Managing Autism. Internet 

693 Dolan MC, Haltom TL, Barrows GH, Short CS, Ferriell KM. (1987). Carboxyhemoglobin 
levels in patients with flu-like symptoms. Ann Emerg Med. 1987 Jul;16(7):782-6.  

694 Lewis S, Mason C, Srna J. (1992). Carbon monoxide exposure in blast furnace workers. 
Lidcombe Workers' Health Centre, Sydney. Aust J Public Health. 1992 Sep;16(3):262-8.  

695 Byrd SE, Tomita T, Palka PS, Darling CF, Norfray JP, Fan J. (1996). Magnetic resonance 
spectroscopy (MRS) in the evaluation of pediatric brain tumors, Part II: Clinical analysis. 
Department of Radiology, Children's Memorial Hospital, Chicago, IL 60614, USA. J Natl Med 
Assoc. 1996 Nov;88(11):717-23. 



Copyright ©Verwey, 1989 – 2009 140 

696 Bennish ML, Azad AK, Rahman O, Phillips RE. (1990). Hypoglycemia during diarrhea in 
childhood. Prevalence, pathophysiology, and outcome. International Centre for Diarrhoeal 
Disease Research, Bangladesh, Dhaka. N Engl J Med. 1990 May 10;322(19):1357-63  

697 Prof John P. Cleary M.D. (2003). A consideration of niacin as an . Journal of Orthomolecular 
Medicine, 2003, Vol.18 #1 pages 43-46. 

698 John Boyne, B.S. Graduate Assistant Health Iowa/Student Health Service. Written on 
1/31/02. Internet 

699 Cuomo R, Grasso R, Sarnelli G, Capuano G, Nicolai E, Nardone G, Pomponi D, Budillon G, 
Ierardi E. (2002). Effects of carbonated water on functional dyspepsia and constipation. Eur J 
Gastroenterol Hepatol. 2002 Sep;14(9):991-9. 

700 Pouderoux P, Friedman N, Shirazi P, Ringelstein JG, Keshavarzian A. (1997). Effect of 
carbonated water on gastric emptying and intragastric meal distribution. Dig Dis Sci. 1997 
Jan;42(1):34-9. 

701 Poppitt SD, Eckhardt JW, McGonagle J, Murgatroyd PR, Prentice AM. (1996). Short-term 
effects of alcohol consumption on appetite and energy intake. Physiol Behav. 1996 
Oct;60(4):1063-70. 

702 Mohammed SH, Hegedus V. Dislodgement of impacted oesophageal foreign bodies with 
carbonated beverages. Clin Radiol. 1986 Nov;37(6):589-92.  

703 Hasselbalch H, Jorgensen F, Wamberg T, Hey H. (1985). Alternatives to optimal 
administration of tablets. Acta Med Scand. 1985;217(5):527-30.  

704 Ray Peat PhD. (2003). Stress and Water. Internet 

705 Mary Coleman, M.D. (1986). Down's Syndrome. Papers and Abstracts for Professionals, 
Volume 9, No. 3, pp. 1-2, July 1986 

706 C. Berger, MD; A. Annecke, MD; A. Aschoff, MD; M. Spranger, MD; S. Schwab, MD 
Neurochemical Monitoring of Fatal Middle Cerebral Artery Infarction Stroke. 1999;30:460-463 

707 Wing Keung Chau, Ching Fen Yang, Yi Hong Chou and Chao Hung Ho. (2002). Aggressive 
Undifferentiated Carcinoma of Unknown Primary Site Complicated by Lactic Acidosis After 
Bleeding: a Case Report. Japanese Journal of Clinical Oncology 32:210-214 (2002) 

708 Brivet F, Fouqueray B, Rain B, Benattar C. (1984). Lactic acidosis in breast cancer. Intensive 
Care Med. 1984;10(2):110-1. 

709 Varanasi UR, Carr B, Simpson DP. (1980). Lactic acidosis associated with metastatic breast 
carcinoma. Cancer Treat Rep. 1980;64(12):1283-5. 

710 Rizk C., Valdes L., De Baulny H.O., Saudubray J.M. Olivier C. (1999). Severe lactic acidosis 
reveals an allergy to cow milk. Arch Pediatr. 1999 Apr;6(4):427-9. 

711 Richardson A. (2002). The symptoms and management of myalgic encephalomyelitis. Nurs 
Times. 2002 May 7-13;98(19):32-5.  



Copyright ©Verwey, 1989 – 2009 141 

712 Evans TR, Stein RC, Ford HT, Gazet JC, Chamberlain GV, Coombes RC. (1992). Lactic 
acidosis. A presentation of metastatic breast cancer arising in pregnancy. Cancer. 1992 Jan 
15;69(2):453-6. 

713 Warner E. (1992). Type B lactic acidosis and metastatic breast cancer. Breast Cancer Res 
Treat. 1992;24(1):75-9.  

714 Pronicka E, Gruszczynska B, Badurska B, Fidzianska A, Moszczynska A. (1991). Congenital 
lactic acidosis in children--differential diagnosis in 44 cases. Mater Med Pol. 1991 Jul-
Sep;23(3):215-8. 

715 Hayasaka S, Yamaguchi K, Mizuno K, Miyabayashi S, Narisawa K, Tada K. (1986). Ocular 
findings in childhood lactic acidosis. Arch Ophthalmol. 1986 Nov;104(11):1656-8.  

716 Makino H, Noda K, Inagaki Y, Horie H, Osegawa M, Kanatsuka A, Yoshida S. (1985). Lactic 
acidosis and hypoglycemia associated with acute leukemia. Jpn J Med. 1985 Aug;24(3):257-62.  

717 Tamura J, Kubota K, Murakami H, Sawamura M, Matsushima T, Tamura T, Saitoh T, 
Kurabayshi H, Naruse T. (1999). Immunomodulation by vitamin B12: augmentation of CD8+ T 
lymphocytes and natural killer (NK) cell activity in vitamin B12-deficient patients by methyl-B12 
treatment. Clin Exp Immunol. 1999 Apr;116(1):28-32.  

718 Ng EH, Ajonuma LC, Lau EY, Yeung WS, Ho PC. (2000). Adverse effects of hydrosalpinx 
fluid on sperm motility and survival. Hum Reprod 2000 Apr;15(4):772-7 

719 Lecture 26 Female Sexual Hormones, Physiology of Pregnancy and Birth. Internet 

720 Asuri Prasad, MD, FRCPC, Cheryl R Greenberg, MD. (1991). Ataxia with Identified Genetic 
and Biochemical Defects eMedicine Journal, October 11 2001, Volume 2, Number 10 

721 Piquard F, Schaefer A, Dellenbach P, Haberey P.(1991). Is fetal acidosis in the human fetus 
maternogenic during labor? A reanalysis.Am J Physiol. 1991 Nov;261(5 Pt 2):R1294-9. 

722 Edelstone DI. (1984). Fetal compensatory responses to reduced oxygen delivery.Semin 
Perinatol. 1984 Jul;8(3):184-91. 

723 Suidan JS, Wasserman JF, Young BK. (1984). Placental contribution to lactate production by 
the human fetoplacental unit. Am J Perinatol. 1984 Jul;1(4):306-9. 

724 Stanley K. Henshaw (2003). U.S. Teenage Pregnancy Statistics With Comparative Statistics 
For Women Aged 20-24, May 1, 2003, Notes on Teenage Pregnancy Statistics. Internet. 

725 Michael W. King, Ph.D / IU School of Medicine (2002). Introduction to Vitamins. Thursday, 
31-Oct-02 16:18:28. Internet.  

726 Steve Connor. (1997). God spot' is found in brain. Science Correspondent LA Times, 
Wednesday 29 October 1997. 

727 Sheffali Gulati, Meera Vaswani, Veena Kalra, Madhulika Kabra and Manjeet Kaur. (2000). An 
Approach to Neurometabolic Disorders by a Simple Metabolic Screen. Indian Pediatrics 2000;37: 
63-69 



Copyright ©Verwey, 1989 – 2009 142 

728 Finer, LB., Henshaw, SK>, Jones, RK., & Keating A. (2003). An overview of abortion in the 
United States. Internet. 

729 Anthony Smith. The Human Body. Harper Collins. Internet. 

730 Michael W. King, Ph.D / IU School of Medicine (2002). Gluconeogenesis. Thursday, 31-Oct-
02 16:18:28. Internet. Thursday, 04-Apr-2002 11:47:16 EST. Internet  

731 Michael W. King, Ph.D / IU School of Medicine (2003). Biological oxidations. Tuesday, 04-
Mar-2003 08:32:46 EST Internet. 

732 Michael W. King, Ph.D / IU School of Medicine (2002). Biological oxidations. Tuesday, 04-
Mar-2003 08:32:46 EST Internet. 

733 Professor Christine Hrycyna (2003). CHM333 LECTURE 25: 3/31/03 SPRING 2003  

734 Nilsson, Lennart. A Child is Born. New York: Dell Publishing, 1990. 

735 Flanagan, Geraldine Lux. Beginning Life. New York: DK Publishing, 1996 

736 Chamberlain, David, ed. "The fetal senses." Life before birth. 

737 Michael W. King, Ph.D / IU School of Medicine (2001). The TCA Cycle. Thursday, 10-May-
2001 10:15:56 EST Internet. 

738 Michael W. King, Ph.D / IU School of Medicine (2001). Pentose Phosphate Pathway. 
Thursday, 10-May-2001 10:14:18 EST. Internet. 

739 D'iakova NG, Chernyshov VG. (1985). Glycolytic enzyme activity and levels of glycolysis 
metabolites in erythrocytes in physiological pregnancy. Vopr Med Khim. 1985 Mar-Apr;31(2):17-
20.  

740 Farmer A, Scourfield J, Martin N, Cardno A, McGuffin P. (1999). Is disabling fatigue in 
childhood influenced by genes? Psychol Med. 1999 Mar;29(2):279-82 

741 Arcuri F, Battistini S, Hausknecht V, Cintorino M, Lockwood CJ, Schatz F. (1997). Human 
endometrial decidual cell-associated 11 beta-hydroxysteroid dehydrogenase expression: its 
potential role in implantation. Early Pregnancy. 1997 Dec;3(4):259-64. 

742 Gwen V. Childs, Ph.D.(1996). Mitochondrial Substructure. Internet 

743 Agran PF, Anderson C, Winn D, Trent R, Walton-Haynes L, Thayer S. (2003). Rates of 
pediatric injuries by 3-month intervals for children 0 to 3 years of age. Pediatrics. 2003 Jun;111(6 
Pt 1):e683-92.  

744 Hubner WD, Kirste T. (2001). Experience with St John's Wort (Hypericum perforatum) in 
children under 12 years with symptoms of depression and psychovegetative disturbances. 
Phytother Res. 2001 Jun;15(4):367-70.  

745 Sawni-Sikand A, Schubiner H, Thomas RL. (2002). Use of complementary/alternative 
therapies among children in primary care pediatrics. Ambul Pediatr. 2002 Mar-Apr;2(2):99-103.  



Copyright ©Verwey, 1989 – 2009 143 

746 Pitetti R, Singh S, Hornyak D, Garcia SE, Herr S. Complementary and alternative medicine 
use in children. Pediatr Emerg Care. 2001 Jun;17(3):165-9. 

747 Smolka V, Bekarek V, Hlidkova E, Bucil J, Mayerova D, Skopkova Z, Adam T, Hruba E, 
Kozich V, Buriankova L, Saligova J, Buncova M, Zeman J. (2001). Metabolic complications and 
neurologic manifestations of vitamin B12 deficiency in children of vegetarian mothers. Cas Lek 
Cesk. 2001 Nov 22;140(23):732-5.  

748 Budd SL, Nicholls DG. (1998). Mitochondria in the life and death of neurons. Essays 
Biochem. 1998;33:43-52.  

749 Madhuchandra Kar. (2003). Oncological Emergencies. Thakurpur Cancer Centre. Calcutta 
Internet. 

750 Kark, PR., & Ramachandan, TS. (2001). Disorders of Carbohydrate Metabolism. 
Emedicine.com ast Updated: October 4, 2001. 

751 Boron, SW., & Megarbane, B. (2001). Lactic Acidosis. Emedicine.com ast Updated: July 8, 
2001. 

752 Smith PB, Weinman ML, Mumford DM. (1982). Social and affective factors associated with 
adolescent pregnancy. J Sch Health. 1982 Feb;52(2):90-3. 

753 Vasileva P, Iustiniianova B. (1998). The loss of virginity and sexual activity in adolescence. 
Akush Ginekol (Sofiia). 1998;37(3):46-8.  

754 Abma J, Driscoll A, Moore K. (1998). Young women's degree of control over first intercourse: 
an exploratory analysis. Fam Plann Perspect. 1998 Jan-Feb;30(1):12-8. 

755 Merikangas KR, Spiker DG. (1982). Assortative mating among in-patients with primary 
affective disorder. Psychol Med. 1982 Nov;12(4):753-64.  

756 Hebebrand J, Wulftange H, Goerg T, Ziegler A, Hinney A, Barth N, Mayer H, Remschmidt H. 
(2000). Epidemic obesity: are genetic factors involved via increased rates of assortative mating? 
Int J Obes Relat Metab Disord. 2000 Mar;24(3):345-53.  

757 Ann Douglas. Sleep and Babies. Coping With Sleep Problems. Internet 

758 William T. Goldman, MD. Bipolar Disorder. Internet  

759 Barb Durso, MD. Gender Identity. Internet 

760 Chapter 46, Section 1. The Human Body Plan. Introduction To The Study Of Anatomy And 
Physiology. Internet 

761 John Graham, MB BS (Adelaide), FRACP. Chronic Fatigue Syndromes - a review. Internet 

762 Christopher Bottoms. B.S. Biochemistry and Biology, Oklahoma City University 1999-present 
Genetics Area Program, University of Missouri Columbia. Internet 



Copyright ©Verwey, 1989 – 2009 144 

763 E. Jéquier. Effect of different levels of carbohydrate, fat and protein intake on protein 
metabolism and thermogenesis. Institute of Physiology, University of Lausanne, 7, rue du 
Bugnon, 1005 Lausanne, Switzerland. Internet 

764 HSCI 447. Hormones and metabolic consequences of starvation and diabetes. Winter 2000. 
Internet 

765 Man Mohan Mehndiratta & Puneet Aggarwal. Editorial. (2000). Indian Pediatrics 2000;37: 
1175-1179. Internet 

766 Di Pietro E, Sirois J, Tremblay ML, MacKenzie RE. (2002). Mitochondrial NAD-dependent 
methylenetetrahydrofolate dehydrogenase-methenyltetrahydrofolate cyclohydrolase is essential 
for embryonic development. Mol Cell Biol. 2002 Jun;22(12):4158-66. 

767 Michael F. Murray. Nicotinamide: An Oral Antimicrobial Agent with Activity against both 
mycobacterium tuberculosis and Human Immunodeficiency Virus. Department of Medicine, 
Brigham and Women’s Hospital, Harvard University, Boston, Massachusetts. Internet. 

768 http://www.psycho-cybernetics.com/maltz.html 

769 Fierro, MA, O’Rourke, MK, & Burgess, JL. (2001). Adverse health effects of exposure to 
ambient carbon monoxide. The University of Arisona. Internet. 

770 Love S, Barber R, Wilcock GK. (1999). Increased poly(ADP-ribosyl)ation of nuclear proteins 
in Alzheimer's disease. Brain. 1999 Feb;122 ( Pt 2):247-53.  

771 Romanello M, Padoan M, Franco L, Veronesi V, Moro L, D'Andrea P. (2001). Extracellular 
NAD(+) induces calcium signaling and apoptosis in human osteoblastic cells. Biochem Biophys 
Res Commun. 2001 Aug 3;285(5):1226-31. 

772 Wosikowski K, Mattern K, Schemainda I, Hasmann M, Rattel B, Loser R. WK175, a novel 
antitumor agent, decreases the intracellular nicotinamide adenine dinucleotide concentration and 
induces the apoptotic cascade in human leukemia cells. Cancer Res. 2002 Feb 15;62(4):1057-
62.  

773 Klocker H, Auer B, Hirsch-Kauffmann M, Altmann H, Burtscher HJ, Schweiger M. (1983). 
DNA repair dependent NAD+ metabolism is impaired in cells from patients with Fanconi's 
anemia. EMBO J. 1983;2(3):303-7.  

774 Fukuwatari T, Shibata K, Ishihara K, Fushiki T, Sugimoto E. Elevation of blood NAD level 
after moderate exercise in young women and mice. J Nutr Sci Vitaminol (Tokyo). 2001 
Apr;47(2):177-9.)  

775 Nadlinger K, Westerthaler W, Storga-Tomic D, Birkmayer JG. Extracellular metabolisation of 
NADH by blood cells correlates with intracellular ATP levels. Biochim Biophys Acta. 2002 Nov 
14;1573(2):177-82.  

776 Molecular "spark of life" discovered. 17:45 18 July 02. NewScientist.com news service  

777 Wells RL, Shibuya ML, Ben-Hur E, Elkind MM. (1990). Cellular NAD+ and ATP levels in 
alkylation-induced cytotoxicity enhanced by an inhibitor of poly(ADP-ribose) synthesis. Cancer 
Biochem Biophys. 1990 Apr;11(2):97-105.)  



Copyright ©Verwey, 1989 – 2009 145 

778 Garavaglia S, D'Angelo I, Emanuelli M, Carnevali F, Pierella F, Magni G, Rizzi M. Structure 
of human NMN adenylyltransferase. A key nuclear enzyme for NAD homeostasis. J Biol Chem. 
2002 Mar 8;277(10):8524-30. Epub 2001 Dec 19. 

779 Zhang Q, Piston DW, Goodman RH. (2002). Regulation of corepressor function by nuclear 
NADH. Science. 2002 Mar 8;295(5561):1895-7. Epub 2002 Feb 14. 

780 Dai YF, Yu YN, Chen XR. (1987). The cell-cycle dependent and the DNA-damaging agent-
induced changes of cellular NAD content and their significance. Mutat Res. 1987 May;191(1):29-
35. 

781 Alvarez-Gonzalez R, Eichenberger R, Althaus FR. Poly(ADP-ribose) biosynthesis and 
suicidal NAD+ depletion following carcinogen exposure of mammalian cells. Biochem Biophys 
Res Commun. 1986 Aug 14;138(3):1051-7.  

782 Stubberfield CR, Cohen GM. NAD+ depletion and cytotoxicity in isolated hepatocytes. 
Biochem Pharmacol. 1988 Oct 15;37(20):3967-74 

783 Kupper JH, Wolf I, Burkle A. NAD+ loading of mammalian cells by electrotransfection leads 
to increased poly(ADP-ribosyl)ation capacity. Biochimie. 1997 Apr;79(4):175-8. 

784 Goodwin PM, Lewis PJ, Davies MI, Skidmore CJ, Shall S. The effect of gamma radiation and 
neocarzinostatin on NAD and ATP levels in mouse leukaemia cells. Biochim Biophys Acta. 1978 
Nov 1;543(4):576-82.  

785 Jacobson EL, Giacomoni PU, Roberts MJ, Wondrak GT, Jacobson MK. Optimizing the 
energy status of skin cells during solar radiation. J Photochem Photobiol B. 2001 Oct;63(1-
3):141-7. 

786 Schweiger M, Hennig K, Lerner F, Niere M, Hirsch-Kauffmann M, Specht T, Weise C, Oei 
SL, Ziegler M. Characterization of recombinant human nicotinamide mononucleotide adenylyl 
transferase (NMNAT), a nuclear enzyme essential for NAD synthesis. FEBS Lett. 2001 Mar 
9;492(1-2):95-100. 

787 Szabo C. Role of poly(ADP-ribose)synthetase in inflammation. Eur J Pharmacol. 1998 May 
29;350(1):1-19. 

788 Satoh MS, Poirier GG, Lindahl T. NAD(+)-dependent repair of damaged DNA by human cell 
extracts. J Biol Chem. 1993 Mar 15;268(8):5480-7.  

789 Riklis E, Kol R, Marko R. Trends and developments in radioprotection: the effect of 
nicotinamide on DNA repair. Int J Radiat Biol. 1990 Apr;57(4):699-708. 

790 Carson DA, Seto S, Wasson DB, Carrera CJ. DNA strand breaks, NAD metabolism, and 
programmed cell death. Exp Cell Res. 1986 Jun;164(2):273-81.  

791 Bubis M, Zisapel N. A role for NAD+ and cADP-ribose in melatonin signal transduction. Mol 
Cell Endocrinol. 1998 Feb;137(1):59-67. 

792 Aleo MF, Giudici ML, Sestini S, Danesi P, Pompucci G, Preti A. Metabolic fate of extracellular 
NAD in human skin fibroblasts. J Cell Biochem. 2001;80(3):360-6.  



Copyright ©Verwey, 1989 – 2009 146 

793 Tidying Up Transcription. Rockefeller University. Date: 2002-02-01 NewScientist.com news 
service 

794 Practice Variety, Not Restriction, For A Healthy Diet Says University of Arkansas 
Researcher. University of Arkansas. Date: 2002-07-01 NewScientist.com news service 

795 Adhikari J, Majumder AL. Differences in thermal stability of the fetal and adult brain 
myoinositol-1-phosphate synthase. Probable involvement of NAD. FEBS Lett 1983 Oct 
31;163(1):46-9 

796 Pescarmona GP, Bracone A, David O, Sartori ML, Bosia A. Regulation of NAD and NADP 
synthesis in human red cell. Acta Biol Med Ger 1977;36(5-6):759-63 

797 ncerinfo.com/bhealth/html/prophmast.asp 

798 Halestrap, AP, Doran, E, Gillespie, JP & O’Toole, A. (2000). Mitochondria and cell death. 
Biochemical Society Transactions. Volume 28, part 2 

798  Jordens EZ, Palmieri L, Huizing M, van den Heuvel LP, Sengers RC, Dorner A, Ruitenbeek 
W, Trijbels FJ, Valsson J, Sigfusson G, Palmieri F, Smeitink JA. (2002) Adenine nucleotide 
translocator 1 deficiency associated with Sengers syndrome. Ann Neurol. 2002 Jul;52(1):95-9. 
Department of Pediatrics, University Medical Center Nijmegen, Nijmegen, The Netherlands. 

799  Zerez CR, Lachant NA, Lee SJ, Tanaka KR. (1988) Decreased erythrocyte nicotinamide 
adenine dinucleotide redox potential and abnormal pyridine nucleotide content in sickle cell 
disease. Blood. 1988 Feb;71(2):512-5. Department of Medicine, Harbor-UCLA Medical Center, 
University of California at Los Angeles School of Medicine, Torrance 90502. 

800  Sagman U, Feld R, Evans WK, Warr D, Shepherd FA, Payne D, Pringle J, Yeoh J, DeBoer 
G, Malkin A, et al. (1991) The prognostic significance of pretreatment serum lactate 
dehydrogenase in patients with small-cell lung cancer.  J Clin Oncol. 1991 Jun;9(6):954-61. 
Ontario Cancer Institute, Toronto, Canada. 

801  Durlach J, Pages N, Bac P, Bara M, Guiet-Bara A. (2002) Magnesium deficit and sudden 
infant death syndrome (SIDS): SIDS due to magnesium deficiency and SIDS due to various forms 
of magnesium depletion: possible importance of the chronopathological form. Magnes Res. 2002 
Dec;15(3-4):269-78. SDRM, Universite P et M. Curie, Paris VI, Bat. A-6eme etage, 4 Place 
Jussieu, F-75252 Paris Cedex, France. 

802  Neumeister A, Praschak-Rieder N, Hesselmann B, Vitouch O, Rauh M, Barocka A, Kasper 
S. (1998) Effects of tryptophan depletion in fully remitted patients with seasonal affective disorder 
during summer. Psychol Med. 1998 Mar;28(2):257-64. Department of General Psychiatry and 
Institute of Psychology, University of Vienna, Austria. 

803  Bardon A. (1987) Cystic fibrosis. Carbohydrate metabolism in CF and in animal models for 
CF. Acta Paediatr Scand Suppl. 1987;332:1-30. 

805  Promyslov MSh, Vorob'ev IuV. (1976) Assessment of the severity of grave cranio-cerebral 
injury and its outcome according to the state of energy metabolism in the brain. Vopr Neirokhir. 
1976 May-Jun;(3):37-40.  



Copyright ©Verwey, 1989 – 2009 147 

806  Karsanov NV, Gogiashvili LE, Selikhova EV. (1993) Effect of NAD and cytochrome C on the 
energy supply system and ultrastructure of cardiomyocytes in toxic-allergic myocarditis. Vopr Med 
Khim. 1993 Mar-Apr;39(2):50-5.  

807  Wielckens K, Garbrecht M, Kittler M, Hilz H. (1980) ADP-ribosylation of nuclear proteins in 
normal lymphocytes and in low-grade malignant non-Hodgkin lymphoma cells. Eur J Biochem. 
1980 Feb;104(1):279-87.  

808  Eisenberg DM, Kessler RC, Van Rompay MI, Kaptchuk TJ, Wilkey SA, Appel S, Davis RB. 
(2001) Perceptions about complementary therapies relative to conventional therapies among 
adults who use both: results from a national survey. Ann Intern Med. 2001 Sep 4;135(5):344-51. 
Center for Alternative Medicine Research and Education, Beth Israel Deaconess Medical Center, 
330 Brookline Avenue, Boston, MA 02215, USA. 

809  Suter E, Verhoef M, O'Beirne M. (2004) Assessment of the information needs and use of 
information resources on complementary and alternative medicine by Alberta family physicians.  
Clin Invest Med. 2004 Dec;27(6):312-5. Integrative Health Institute, University of Calgary, 
Calgary, Alta. 

810 Naidu S, Wilkinson JM, Simpson MD. (2005) Attitudes of Australian pharmacists toward 
complementary and alternative medicines. Ann Pharmacother. 2005 Sep;39(9):1456-61. Epub 
2005 Jun 21. School of Biomedical Sciences, Charles Sturt University, Wagga Wagga NSW, 
Australia. 

811 Dutta AP, Dutta AP, Bwayo S, Xue Z, Akiyode O, Ayuk-Egbe P, Bernard D, Daftary MN, 
Clarke-Tasker V. (2003) Complementary and alternative medicine instruction in nursing curricula. 
J Natl Black Nurses Assoc. 2003 Dec;14(2):30-3. College of Pharmacy, Nursing, and Allied 
Health, Howard University, Washington, DC 20059, USA. 

812  Satia-Abouta J, Kristal AR, Patterson RE, Littman AJ, Stratton KL, White E. (2003) Dietary 
supplement use and medical conditions: the VITAL study. Am J Prev Med. 2003 Jan;24(1):43-51. 
Department of Nutrition, University of North Carolina at Chapel Hill, Chapel Hill, North Carolina 
27599, USA 

813 Bowering J, Clancy KL. (1986) Nutritional status of children and teenagers in relation to 
vitamin and mineral use. J Am Diet Assoc. 1986 Aug;86(8):1033-8.  

814  Eisenberg DM, Kessler RC, Van Rompay MI, Kaptchuk TJ, Wilkey SA, Appel S, Davis RB. 
(2001) Perceptions about complementary therapies relative to conventional therapies among 
adults who use both: results from a national survey. Ann Intern Med. 2001 Sep 4;135(5):344-51. 
Center for Alternative Medicine Research and Education, Beth Israel Deaconess Medical Center, 
330 Brookline Avenue, Boston, MA 02215, USA. 

815  van Haselen RA, Reiber U, Nickel I, Jakob A, Fisher PA. (2004) Providing Complementary 
and Alternative Medicine in primary care: the primary care workers' perspective.  Complement 
Ther Med. 2004 Mar;12(1):6-16. The Royal London Homoeopathic Hospital, Greenwell Street, 
London W1W 5BP, UK. 

816  Giordano J, Boatwright D, Stapleton S, Huff L. (2002) Blending the boundaries: steps toward 
an integration of complementary and alternative medicine into mainstream practice. J Altern 
Complement Med. 2002 Dec;8(6):897-906. Department of Pathology and Physical Medicine, 
Moody Health Center, Pasadena, TX 77505, USA. 



Copyright ©Verwey, 1989 – 2009 148 

817  Caldwell KL, Winek JL, Becvar DS. (2006) The relationship between marriage and family 
therapists and complementary and alternative medicine approaches: a national survey. J Marital 
Fam Ther. 2006 Jan;32(1):101-14. Department of Human Development and Psychological 
Counseling, Appalachian State University, Boone, North Carolina, 28608, USA. 

818  Frank E, Bendich A, Denniston M. (2000) Use of vitamin-mineral supplements by female 
physicians in the United States. Am J Clin Nutr. 2000 Oct;72(4):969-75.  Departments of Family 
and Preventive Medicine and of Medicine, Emory University School of Medicine, Atlanta, GA 
30303-3219, USA. 

819  Yu SM, Kogan MD, Gergen P. (1997) Vitamin-mineral supplement use among preschool 
children in the United States. Pediatrics. 1997 Nov;100(5):E4. Health Resources and Services 
Administration, Maternal and Child Health Bureau, Rockville, MD 20857, USA. 

820  Worthington-Roberts B, Breskin M. (1984) Supplementation patterns of Washington State 
dietitians.  J Am Diet Assoc. 1984 Jul;84(7):795-800.  

821  McClean S. (2005) 'The illness is part of the person': discourses of blame, individual 
responsibility and individuation at a centre for spiritual healing in the North of England. Sociol 
Health Illn. 2005 Jul;27(5):628-48. Faculty of Health and Social Care, University of West England, 
UK.  

822  MacKay D, Miller AL. (2003) Nutritional support for wound healing. Altern Med Rev. 2003 
Nov;8(4):359-77. Thorne Research, Inc., PO Box 25, Dover, ID 83825, USA.  

823  Walker AF, Bundy R, Hicks SM, Middleton RW. (2002) Bromelain reduces mild acute knee 
pain and improves well-being in a dose-dependent fashion in an open study of otherwise healthy 
adults. Phytomedicine. 2002 Dec;9(8):681-6. Hugh Sinclair Unit of Human Nutrition, The 
University of Reading, UK. 

824  Brien S, Lewith G, Walker A, Hicks SM, Middleton D. (2004) Bromelain as a Treatment for 
Osteoarthritis: a Review of Clinical Studies.  Evid Based Complement Alternat Med. 2004 
Dec;1(3):251-257. Epub 2004 Oct 6.  

825  Johnston CS, Martin LJ, Cai X. (1992) Antihistamine effect of supplemental ascorbic acid 
and neutrophil chemotaxis. J Am Coll Nutr. 1992 Apr;11(2):172-6. Department of Family 
Resources and Human Development, Arizona State University, Tempe 85287. 

826  Benedek B, Geisz N, Jager W, Thalhammer T, Kopp B. (2005) Choleretic effects of yarrow 
(Achillea millefolium s.l.) in the isolated perfused rat liver. Phytomedicine. 2005 Nov 19; 
Department of Pharmacognosy, University of Vienna, PharmaCenter Vienna, Althanstrasse 14, 
A-1090 Vienna, Austria. 

827  Fain O. (2004) Rev Med Interne. 2004 Dec;25(12):872-80. Vitamin C deficiency. Service de 
medecine interne, hopital Jean-Verdier, Assistance publique-Hopitaux de Paris faculte de 
medecine, UPRES EA-3409, universite Paris-Nord, avenue du 14-juillet, 93143 Bondy cedex, 
France. 

828  Lin A, Nguy CH, Shic F, Ross BD. (2002) Accumulation of methylsulfonylmethane in the 
human brain: identification by multinuclear magnetic resonance spectroscopy. Toxicol Lett. 2001 
Sep 15;123(2-3):169-77. MR Spectroscopy Unit, Huntington Medical Research Institutes, 660 
South Fair Oaks Avenue, Pasadena, CA 91105, USA. 



Copyright ©Verwey, 1989 – 2009 149 

829  Lin A, Nguy CH, Shic F, Ross BD. (2002) Accumulation of methylsulfonylmethane in the 
human brain: identification by multinuclear magnetic resonance spectroscopy. Toxicol Lett. 2001 
Sep 15;123(2-3):169-77. MR Spectroscopy Unit, Huntington Medical Research Institutes, 660 
South Fair Oaks Avenue, Pasadena, CA 91105, USA. 

830 Weinstein M, Babyn P, Zlotkin S. (2000) An orange a day keeps the doctor away: scurvy in 
the year 2000. Pediatrics. 2001 Sep;108(3):E55. Department of Paediatrics, Hospital for Sick 
Children and University of Toronto, Toronto, Canada.  

831  Xu Y, Ku BS, Yao HY, Lin YH, Ma X, Zhang YH, Li XJ. (2005) Antidepressant effects of 
curcumin in the forced swim test and olfactory bulbectomy models of depression in rats. 
Pharmacol Biochem Behav. 2005 Sep;82(1):200-6. Department of Pharmacology, School of 
Basic Medical Science, Peking University, China. 

832  Basu TK, Smethurst M, Gillett MB, Donaldson D, Jordan SJ, Williams DC, Hicklin JA. (1978) 
Ascorbic acid therapy for the relief of bone pain in Paget's disease. Acta Vitaminol Enzymol. 
1978;32(1-4):45-9.  

833  Ebisuzaki K. (2003) Aspirin and methylsulfonylmethane (MSM): a search for common 
mechanisms, with implications for cancer prevention. Anticancer Res. 2003 Jan-Feb;23(1A):453-
8. Departments of Microbiology and Immunology and of Biochemistry, University of Western 
Ontario, London, Ontario, N6A-5C1, Canada.  

834  Masson M. (1995) Bromelain in blunt injuries of the locomotor system. A study of observed 
applications in general practice. Fortschr Med. 1995 Jul 10;113(19):303-6.  

835  Taussig SJ, Batkin S. (1988) Bromelain, the enzyme complex of pineapple (Ananas 
comosus) and its clinical application. An update. J Ethnopharmacol. 1988 Feb-Mar;22(2):191-
203. Department of Food Science and Human Nutrition, School of Tropical Agriculture, University 
of Hawaii, Honolulu. 

836  Brau RH, Garcia-Castineiras S, Rifkinson N. (1984) Cerebrospinal fluid ascorbic acid levels 
in neurological disorders.  Neurosurgery. 1984 Feb;14(2):142-6.  

837 Duvoix A, Blasius R, Delhalle S, Schnekenburger M, Morceau F, Henry E, Dicato M, 
Diederich M. (2005) Chemopreventive and therapeutic effects of curcumin. Cancer Lett. 2005 Jun 
8;223(2):181-90. Epub 2004 Nov 11. Laboratoire de Biologie Moleculaire et Cellulaire du Cancer, 
Hopital Kirchberg, 9, rue Edward Steichen, L-2540 Luxembourg, Luxembourg. 

838 Sharma RA, Gescher AJ, Steward WP. (2005) Curcumin: the story so far. Eur J Cancer. 
2005 Sep;41(13):1955-68. Cancer Biomarkers and Prevention Group, Department of Cancer 
Studies and Molecular Medicine, University of Leicester, Leicester Royal Infirmary, Leicester LE2 
7LX, UK. 

839 Wu A, Ying Z, Gomez-Pinilla F. (2006) Dietary curcumin counteracts the outcome of 
traumatic brain injury on oxidative stress, synaptic plasticity, and cognition. Exp Neurol. 2006 
Feb;197(2):309-17. Epub 2005 Dec 20. Department of Physiological Science, University of 
California at Los Angeles, 621 Charles E. Young Drive, 90095, USA. 

840  Eckert K, Grabowska E, Stange R, Schneider U, Eschmann K, Maurer HR. (1999) Effects of 
oral bromelain administration on the impaired immunocytotoxicity of mononuclear cells from 
mammary tumor patients. Oncol Rep. 1999 Nov-Dec;6(6):1191-9. Institut fur Pharmazie der 
Freien Universitat Berlin, Berlin, Germany. 



Copyright ©Verwey, 1989 – 2009 150 

841  Kim LS, Axelrod LJ, Howard P, Buratovich N, Waters RF. (2006) Efficacy of 
methylsulfonylmethane (MSM) in osteoarthritis pain of the knee: a pilot clinical trial. Osteoarthritis 
Cartilage. 2006 Mar;14(3):286-94. Epub 2005 Nov 23. Southwest College Research Institute, 
Southwest College of Naturopathic Medicine and Health Sciences, Tempe, AZ 85282, USA. 

842  Chandler RF, Hooper SN, Hooper DL, Jamieson WD, Flinn CG, Safe LM. (1982) Herbal 
remedies of the Maritime Indians: sterols and triterpenes of Achillea millefolium L. (Yarrow). J 
Pharm Sci. 1982 Jun;71(6):690-3.  

843  Maheshwari RK, Singh AK, Gaddipati J, Srimal RC. (2006) Multiple biological activities of 
curcumin: A short review. Life Sci. 2006 Mar 27;78(18):2081-7. Epub 2006 Jan 18. Department of 
Pathology, Uniformed Services University of the Life Sciences, Center for Combat Casualty and 
Life Sustainment Research, 4301 Jones Bridge Road, Bethesda, Maryland 20814, USA. 

844  Tozyo T, Yoshimura Y, Sakurai K, Uchida N, Takeda Y, Nakai H, Ishii H. (1994) Novel 
antitumor sesquiterpenoids in Achillea millefolium. Chem Pharm Bull (Tokyo). 1994 
May;42(5):1096-100. Shionogi Research Laboratories, Shionogi & Co., Ltd., Osaka, Japan. 

845  Weber P, Bendich A, Schalch W. (1996) Vitamin C and human health--a review of recent 
data relevant to human requirements. Int J Vitam Nutr Res. 1996;66(1):19-30. Roche Vitamins & 
Fine Chemicals, Paramus, NJ 07652, USA. 

846 Elias, Jason, M.A., L.Ac, and Shelagh, Ryan Masline. (1996)The A-Z Guide to Healing 
Herbal Remedies.Wings Books, 

847 Davidow, Joie. (1999) Infusions of Healing.  Fireside, 

 

 


