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must assess what their kids are consuming. Are they
getting enough fruits and vegetables daily? Are they
exercising? Or, are they sitting in front of the TV and
computer in their extra time? Obesity among children
has raised to over 30%. To further emphasize this, pull
out some old photos of your grade school days, or
better yet, your parents photos from grade school. Are
there any obese children in these photos? Most likely
not, maybe one or two at most. Now look at the
children you see on the street, in the malls and in your
office. How many of them are not at a healthy weight?








Dr. Jack Kessinger

Recent reports boast new protocols for prescribing
statin (cholesterol lowering) drugs for healthy
patients!!! Where’s the science with an idea like that?
The reasoning is presumed to prevent healthy people
from developing cardiovascular disease. One of the
statins (Baycol) was recently removed from the market
because of at least 31 reports of fatal rhabdomyolysis.
How many went unnoticed? We may never know.
Let me see? There is a well documented healthier
approach for reducing cholesterol. This approach is
commonly referred to as . Wouldn’t
it be a more responsible protocol to teach patients the
importance of following a healthy diet, proper
nutritional support, getting regular exercise and
avoidance of tobacco smoke and excess alcohol for
reducing cholesterol and obtaining optimum health?
The natural approach seems like a more logical
approach than the bandaid effect of a drug.
I’ve often wondered why the medical approach to
counter the buildup of plauing in the arteries
continues to be concentrating on thinning the blood
with medication (aspirin or coumadin), so it can more
easily flow through smaller nutrient canals. What
about the side effects of these medications?
As troubling as the statin drug for healthy patient
theory is, I watched several interviews on television
lately, debating whether preschool children who have
type II diabetes should be put on statins or not. Some
medical experts say diet should be the first approach.
Others think children are okay to take the drugs. The
biggest debate was if they should have them before
they become teenagers.
Wait a minute! Children should never have type II
diabetes! Type II diabetes is completely avoidable, and
curable with proper diet, nutrition and exercise. Parents
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I am always shocked to see what today’s average child
eats. In our clinic we have parents fill out a food diary
for one week of every food item their child consumes.
It is not unusual to see NO FRUITS OR
VEGETABLES on the list…. Unless you count french
fries and catsup.
New studies show that the current generation of
children will be the first generation who can expect a
shorter lifespan than their parents. Up until recently,
each generation’s expected average lifespan has
continued to exceed their predecessors. The reasons for
this change are many, but can be attributed to the
consumption of low nutrient processed foods, soft
drinks (diet or not), a lack of physical activity and over
use of prescription drugs, i.e., antibiotics and vaccines.
In my opinion, healthy people do not need drugs to stay
healthy. What they need is education. Today’s society
is generally uneducated when it comes to preserving
their own health. Not to mention preventing debilitating
diseases such as type II diabetes and heart disease.
We teach our patients that type II diabetes and
cardiovascular disease can be prevented, and in most
cases reversed. We remind them that it takes dedication
on the patient’s or parent’s part to maintain health. A
nutritional diet and regular aerobic exercise are a must!
Regarding statin drugs for people with no signs of
disease. Are we forgetting the side effects that these
drugs proliferate? Putting a healthy person at risk by
prescribing statin drugs at a young age, will no doubt
lower the estimated life expectancy to be reduced even
further.
What is happening to ethical care?

      





GOT PAIN?
Experience Relief
Like Never Before

Curamin enhances the body’s
natural defense mechanisms for the
relief of PAIN due to overuse*

100%

All-Natural

After suffering with severe knee pain, a friend of mine told me about this product.
Within 45 minutes I was able to walk without a limp, also was able to bend my right knee
while walking! I thought I was going to have to retire from working! This is amazing,
I am almost 90% pain free after only 40 minutes, God Bless you for this!
—Tom H, Galveston, TX
WOW! Holy Camoly!!!!! I used other pain pills and nothing has helped as well as
this Curamin, I just took it an hour ago! I was so impressed I had to write and tell you
immediately. I definitely will be buying this as my new “best friend” when I have pain.
—Janine T, Grand Blanc, MI

“From my clinical experience, I have found Curamin to be highly
effective. It is the #1 pain-relieving product that I recommend.”
Duke and The Doctor

Duke Liberatore and Jan McBarron, M.D.
The #1 Health Talk Radio Show in the Nation

Samples Available
www.Curamin.com

Call: 866-598-5487
* THIS STATEMENT HAS NOT BEEN EVALUATED BY THE FOOD AND DRUG ADMINISTRATION. THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE OR PREVENT DISEASE.

©2008












          

         
         
      
         
         


          





      



       

         
      
        

         



           
        


     
        
      


      
         
     
       
     



      
      

         
        
        

       



       
         

        


        
          


         
       

    
      


       
       


         
     

        

    
         
          






















The human body orchestrates countless integrated
physiological interactions every moment of its existence.
These physiological responses occur due to cellular
messengers such as hormones. hen hormonal imbal
ances exist, physiology can be disrupted and disease
may result. The perpetuation of disease promoted by
hormone imbalances may be a consequence of polymor
phic geneticerrors of metabolism or developed during
one’s lifespan. The human species appears to be suscep
tible to hormone dysregulation during the golden years
as the body loses endocrine output, diminishes ATP
production, and loses efficient intracellular communica
tion.
Medical society is quick to identify these symptoms in
women as menopause develops. As women age and
develop dysregulation of their hypothalamicpituitary
ovarian feedback loop, many symptoms and risks arise.
Conditions such as osteoporosis, cardiovascular disease,
obesity, depression, and cancer may be promoted when
hormones are not balanced in normal senescence. Medi
cal practice in the 21st century has developed numerous
guidelines and standard of care protocols to identify and
manage menopause presentations in women, but these
medical practices do not have practice guidelines and
models to manage  hormone disorders.
As men age, they too are susceptible to hormone
dysregulation and loss of orchestration of their hypotha
lamicpituitarygonad feedback loop. Andropause is the
appropriate term for what many would call “male meno
pause.” Male menopause is a misnomer because men do
not menstruate. Instead, men go through a gradual
decline in their ability to produce an androgendominant
phase. Therefore, the term andropause is more appropri

ate and refers to a physiological state in which the
production of androgen dominant hormones such as
testosterone decline.
Despite years of evidence that andropause can have
severe impacts on men’s health, its treatment and identi
fication has not evolved into standard health evaluations.
The average health care professional is not well trained
in the identification of symptoms associated with andro
pause. Instead, the manifestations of andropause such as
obesity or elevated cholesterol levels are being treated
individually. In addition, the managedcare health
system does not look favorably into routinely measuring
hormone levels in men who do not have serious endocri
nological dysfunction. Clear guidelines for male hor
mone disorders have not been established.1
The level of androgen production can be the reason why
some men will age with vitality, vigor, and virility, and
others will not. The identification of andropause is
commonly overlooked because there is a slow and grad
ual drop of testosterone compared to female menopause,
in which there is an abrupt drop in estrogen and immedi
ate symptoms of decreased hormones.2
The practice of medicine today does not account for
male hormone imbalances. Physicians trained in tradi
tional medicine are not routinely instructed in the skills
necessary to evaluate male hormone disorders.3

Andropause is becoming a serious health problem in
industrialized countries. This problem may be due to the
increased levels of xenoestrogens and exotoxins in the
environment. Andropause may be genetic expressions of
male physiology created by the chemical, physical, and
environmental factors that industrialization has created
in the past century.4 Andropause was first identified in
the scientific literature in 1944 in a study published in
the      .5 The
study subjects complained of fatigue, loss of morning
erections, depression, irritability, reduced libido, aching
and stiff joints, and classic hot flashes. The study dem
onstrated that these symptoms were corrected when tes
tosterone levels were restored.
Andropause is abundant in society. A tool that has been
designed to evaluate for symptoms of andropause world
wide is the Aging Males' Symptoms (AMS) scale. A
study conducted to evaluate the prevalence of andro
pause in the Japanese population found approximately
50% of men in their forties who were screened at the
Kurashiki Central Hospital had moderate or severe
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symptoms in the sexual subscore.6 In a recent study,
andropause symptoms and erectile dysfunction were
found to be common among infertile men, affecting
approximately 38% of this population. This finding sug
gests individuals who suffer from infertility and erectile
dysfunction must be screened for andropause.7
An epidemiological study was conducted on 1,408
healthy white males, 20 to 60 years of age in Paris,
France, who were recruited on an occupational basis and
underwent physical examinations and measurements of
plasma sex hormones. Many of the subjects were found
to demonstrate early testosterone deficiency even when
adjustments for body mass index, subscapular skinfold,
tobacco consumption, and alcohol consumption were
modified.8



ifferent forms of lowtestosterone syndromes exist,
including genetic disorders, primary andropause, secon
dary andropause, and functional andropause (which is
the most common cause). Functional andropause takes
place when the ratios shift between testosterone and
other hormones. The most common cause of functional
andropause is a difference in the ratio between serum
levels of testosterone and estrogen. For example, a
normal serum testosterone to estrogen ratio may be 50:1.
Some men with andropause appear to have an 8:1 ratio.
These men may have normal lab ranges of testosterone
but their state of estrogen dominance is expressing a low
testosterone state.9
Hormones can be evaluated in the serum in either a free
fraction form or bound to protein. Once a gland, such as
the testes, produces a hormone, it is bound to proteins.
Testosterone is primarily bound to the sexhormone
binding globulin. Hormones in a proteinbound state are
unable to bind to receptor sites to influence a ligand
transcriptional response, but the proteinbound state of
the hormone allows for the hormone to be peripherally
transported to other tissues. Hormones such as testoster
one are only able to bind to receptor sites when they lose
their proteinbound state and become freefraction
hormones. It is only the freefraction hormone that has
the potential to bind to receptor sites and produce a
transcriptional and proteomic response. Hence, the term
 is also given to freefraction hormones
since it is only these hormones that are available to influ
ence gene expression. Laboratory analysis of testoster
one includes both proteinbound and freefraction. The
total testosterone can also be measured as an evaluation
of the combined total freefraction and proteinbound
testosterone.
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In andropause, it appears that the evaluation of both
proteinbound and freefraction hormones should be
considered, especially the latter, because decreased free
fraction states appear to be related to the symptoms of
andropause.10 The ratio between freefraction and
proteinbound hormones is strongly influenced by the
amount of sex hormonebinding protein production. As
the levels of sex hormonebinding protein levels are
elevated, the percentage of freefraction hormones may
be reduced. The analysis of total serum testosterone or
proteinbound testosterone solely is not adequate to
identify changes of freefraction levels that are present
with increased sex hormonebinding proteins.11
Andropause is classified as primary or secondary based
on the levels of luteinizing hormone (LH) and testoster
one. The pituitarytesticular feedback loop is a negative
feedback loop: As the levels of testosterone decline due
to Leydig cell failure, LH output is increased and this is
classified as primary andropause. In secondary andro
pause, the pituitary is unable to produce adequate LH
and therefore the testicular Leydig cells are not stimu
lated to produce testosterone. Both primary and secon
dary andropause may exhibit as depressed testosterone
levels and, based on current models of testosterone re
placement therapy, the treatment is unchanged. The
point to remember however is that not all cases of
primary hypogonadism present with depressed testoster
one levels. Therefore, the measurement of LH should
always be considered when andropause is screened.
Elevated LH indicates failure of the Leydig cells,
although testosterone levels may be normal due to
increased LH output to compensate, and primary andro
pause is present.
The evaluation of andropause can be compared to the
evaluation of thyroid hypofunction. In primary hypothy
roidism the diagnosis is made based on TSH, not thyrox
ine. If the TSH is elevated it indicates that the thyroid
cells are unable to meet the demands of producing hor
mones, and thyroidreplacement therapy is initiated
despite normal thyroxine levels. It is proposed that the
same evaluation and management must be considered
with elevated LH and primary andropause. If the LH
levels are elevated despite normal testosterone levels, it
indicates that the testicular cells are unable to meet the
demands of producing androgens and therefore testoster
one replacement therapy may be required.12
It has been estimated that circulating testosterone
declines longitudinally from age 19 at an average rate of
1% per year. The free, or dialyzable, fraction of serum
testosterone and the bioavailable (the sum of free
fraction and looselybound to albumin fraction) testos
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terone decline more rapidly with age.13 The identifica
tion of andropause cannot be isolated only to serum
testosterone levels. The influence of estrogens and sex
hormonebinding globulins can influence the ratios
between total proteinbound testosterone and free,
bioavailable testosterone.14 The progressive decline in
testosterone levels has been demonstrated in both cross
sectional and longitudinal studies, and overall at least
25% of men over the age of 70 years meet laboratory
criteria for hypogonadism.15
In summary, the identification of andropause cannot be
limited to an isolated serum proteinbound testosterone
test. Serum proteinbound testosterone does not account
for disorders of andropause related to hypothalamic
pituitarytesticular dysfunction, abnormal ratios with
estradiol, and altered ratios of bioavailable versus
proteinbound androgens. A complete evaluation of
andropause should include total serum testosterone,
serum proteinbound testosterone, serum freefree frac
tion testosterone, serum sex hormonebinding globulin,
serum LH, and serum estradiol. LH is necessary to dif
ferentiate primary and secondary hypogonadism. It will
also identify primary hypogonadal patterns that do not
exhibit low testosterone due to pituitary compensation.
The serum freefraction hormones and sex hormone
binding globulin will identify patterns associated with
andropauserelated disorders that are specific to
decreased production of bioavailable testosterone. The
serum estradiol levels can be used to identify abnormal
testosterone: estradiol ratios that can antagonize the
androgenic response.


Andropause, as identified with low testosterone levels,
has numerous adverse impacts on male physiology.
Low testosterone levels correlate with increased obesity,
an increased waisttohip ratio, insulin insensitivity with
higher concentrations of glucose and insulin, an increase
in cardiovascular risk factors, including an increase in
lowdensity lipoproteins, a decrease in highdensity lipo
proteins, increased fibrinogen levels, and an increase in
apolipoprotein B.16 The impact of androgen imbalance
appears to cross several medical specialties, which
include cardiology, urology, proctology, endocrinology,
psychology, and general medicine. Many common
diseases that are treated today may be a consequence or
influenced by andropause, yet it is not common practice
for healthcare professionals to screen for andropause in
everyday practice.
Coronary heart disease is the second leading cause of
MARCH 2010

death (after cancer) in the United States and in most
other industrialized countries. The role of andropause
and the impact androgens contribute to cardiovascular
function has not received the attention it deserves. This
is partly due to the negative associations of androgens on
cardiovascular function in females. Many physicians
have assumed that the negative impact of androgens on
female physiology is the same for men, but this is incor
rect. In men, testosterone appears to have a positive im
pact on cardiovascular risk.17 It appears that testosterone
and estrogen have opposite impacts on cardiovascular
health in men and women. In women, estradiol exhibits
protective influences and testosterone promotes cardio
vascular risk. On the other hand, in men, testosterone
appears to exhibit protective influences and estradiol
promotes cardiovascular risk. Therefore, in men, as their
testosterone becomes depressed and/or estrogen elevates,
cardiovascular risk rises.18 Administration of exogenous
testosterone therapy in middleaged obese men improved
body compensation and cardiovascular risk factors.
Plasminogen activator inhibitor1 (PAI1) is an enzyme
that promotes fibrinolysis. Increased levels of PAI1
increase coagulation of the arterial system due to
diminished ability to degrade arterial clots. Hypotestos
teronemia in men has been shown to negatively correlate
with PAI1.20
As men age and develop insulin resistance and obesity,
the aromatase enzyme found in men’s body fat may
upregulate and convert testosterone to estrogen. As the
incidence of obesity, insulin resistance and diabetes
reach staggering numbers within the United States, there
is great potential for many men to develop an andro
pause pattern of hyperestrogenemia.21 These men may
develop the symptoms of androgen deficiency despite
their testosterone levels dropping due the antagonistic
impact of estrogens on testosterone. Hyperestrogenemia
has been associated as an independent risk factor for
the onset of myocardial infarction (MI).22 Studies corre
lating hormone findings after MI have noted elevations
of estrogen in men in acute MI and months following
MI.23, 24
Testosterone has impacts on numerous cardiovascular
risk factors. For example, the following changes take
place as testosterone levels decline: cholesterol and
triglycerides increase, arterial plaque increases, coronary
artery dilation decreases, lipoprotein A increases, fi
brinogen levels increase, insulin levels increase, obesity
increases, and estrogen levels increase.25 Therefore, the
identification and treatment of andropause can have a
significant influence on decreasing the risk factors asso
ciated with cardiovascular disease.




Middleaged men with symptoms of andropause, to
gether with absolute or compensated testosterone defi
ciency, have demonstrated increased carotid intimal
media thickness when compared to data of men with
normal testosterone levels. Therefore, testosterone may
offer protection against the development of atheroscle
rosis in middleaged men.26 Research clearly indicates
the associated increased risk of cardiovascular markers
with low testosterone levels. Evaluations of male
hormone physiology should be investigated in all men
who have increased risk factors for cardiovascular
disease.
A study conducted in men undergoing coronary
angiography found correlations between testosterone
and coronary artery disease. The study performed
femoral artery angiograms and blood tests for fibrino
gen, plasminogen activator inhibitor1, estradiol, total
testosterone, free testosterone, HDL, LDL, and total
cholesterol. The study concluded that hypotestosterone
mia may be a cardiovascular risk factor in men. The
study also found that the negative correlation was
stronger with free testosterone due to its bioactivity.27
Increased levels of high density lipoprotein (HDL) is a
protective marker for cardiovascular disease due to its
action of carrying lipids away from the peripheral
arterial system to the liver. Testosterone levels have
correlated positively with HDL levels. Men with
depressed testosterone appear to produce less amounts
of HDL.28
Despite all the advances made in cardiovascular
pharmacology in the past decade, the rate of death from
cardiovascular disease in men appears to be increasing.
Although the increased rate of morbidity from cardio
vascular disease in men cannot be attributed to any
single factor, one overlooked risk that is clearly not
being identified in men today is the influence of andro
gen balance on cardiovascular disease. In addition,
recent research has demonstrated that statin medica
tions appear to decrease total testosterone levels in
men. In 2005, Lipitor alone was the second most
commonly prescribed medication in the United States.
It may not make sense to use a drug for cardiovascular
disease if it lowers one risk to increase several other
risks. In addition, current research is questioning the
efficacy of statin drugs in lowering longterm cardio
vascular risk.

The incidence of hip factures in the United States is
growing every year and with the progression of the
baby bombers into the elderly population it will
continue to rise. Most studies on osteoporosis in the
past two decades have focused exclusively on women,
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however research conducted on men has found an
association between low testosterone and bone density
loss. Osteoporosis is an issue of great concern in the
elderly male population. A fracture of the hip can lead
to serious complications in the elderly. Androgen bal
ance has great influences on bone density, yet men with
osteopenia or osteoporosis are not routinely evaluated
for andropause. Androgen hormones induce activity of
osteoblasts and improve bone density, while lack of
these steroids result in osteoporosis. More specifically,
estrogens decrease osteoclast activity while testoster
one stimulates osteoblast activity, leading to increase
bone density with androgen balanced males and de
creased bone mass with estrogen dominant or androgen
deficient males.
The influence of androgens can be understood from
analyzing bone development from as early as puberty.
At the beginning of puberty the increase in linear
growth of bones is directly correlated with increasing
testosterone concentrations. At the end of puberty,
depending on the presence of testosterone, epiphyseal
closure occurs, an event that can be consistently
delayed in the presence of low testosterone concentra
tions.29
A control study of men who presented with hip
fractures after simple falls over a tenmonth period
were matched with a control group of subjects, with a
mean age of 73 years. The study measured and com
pared the total and free testosterone of these subjects.
The study found that 71 of the hipfractured men
were testosteronedeficient versus 32 of the control
subjects. They concluded that gonadal deficiency
appears to be an important and heretofore understudied
risk factor for hip fractures in men and that prevention
of hip fractures may involve early recognition and
treatment of testosterone deficiency.30 A similar case
controlled study conducted with nonmatched subjects
also found that reduced free testosterone levels in the
elderly men increased risk for minor trauma hip
fractures.31 Clear predisposition of spinal osteoporosis
and testosterone deficiency has also been determined.32
Osteoporosis is a serious condition that can lead to
lifethreatening risk in the elderly. omen that are
menopausal are routinely screened for bone density
health and managed by addressing hormone influences.
This same practice must be incorporated with males. If
a male develops decreased bone density, evaluation and
management for andropause should be standard.
Obesity and the complications associated with obesity
are a growing concern in the United States. Americans
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are fatter today than any other time in American history,
and America is the fattest country in the world. Andro
gen balance in males appears to have major influences
on obesity and the maintenance of lean muscle mass. As
the levels of testosterone, an anabolic hormone, decline,
it appears that it is harder to maintain lean body mass
and muscle tone, while it is easier to store abdominal fat.
Research has demonstrated that when men with low
testosterone concentrations are placed on exogenous
testosterone, they increase lean body mass and decrease
abdominal fat even without any changes to diet and
exercise. Many men notice as they go into andropause
that their body changes. They notice that their body fat
increases and that their lean body mass decreases.
Testosterone appears to have a tremendous influence on
male metabolism.33 As a man’s level of testosterone
declines he becomes more prone to the development of
insulin resistance, which promotes obesity.34
Recordbreaking sales of erectile dysfunction drugs such
as Viagra suggest that androgen insufficiency may be
more common than we currently recognize. Testosterone
is the hormone that stimulates the desire for sexual
activity and it contributes to healthy erectile function in
men. Researchers suspect that testosterone insufficiency
may be a leading cause in low libido and erectile
dysfunction.35 Despite growing development of diagnos
able erectile dysfunction and loss of libido, the current
health care model does not routinely evaluate men’s
androgen levels when they present with these disorders.
Andropause has not only demonstrated to impact male
physiology and disease promotion, but it also appears to
influence men’s mental health and psychological
status.36 Testosterone levels appear to impact a man’s
sense of wellbeing, vitality, and mood. It is not uncom
mon for men who are going into andropause to have
feelings of depression and a lack of motivation, only to
be resolved as their hormone physiology is improved.37
Research using the Aging Male’s Symptom (AMS)
questionnaire has found a higher prevalence of major
depressive disorders in males who scored higher on the
AMS questionnaire scale.38 Males who demonstrate
laboratory findings of andropause are also more at risk
for cognitive decline and the development of neuro
degenerative diseases such as Alzheimer’s.39


In summary, many associations have been published
between andropause and cardiovascular disease, depres
sion, infertility, erectile dysfunction, neurodegeneration,
obesity, insulin resistance, etc. Despite the growing
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evidence of andropause prevalence and risk, little has
been done in the healthcare model to establish guidelines
for screening and management. Andropause must be
taken as seriously as menopause to avoid endless suffer
ing and the inappropriate management of conditions that
are secondary to andropause.
Male hormone disorders are probably one of the most
overlooked and ignored dysfunctions in health care
today. Health care practitioners have dismissed the
farreaching impact these disorders may have on func
tional physiology. Men’s health has been compromised,
marriages have been broken, careers have failed, and
disease prevention has not reached its full potential due
to its significance not being acknowledged by health
practitioners. Men who present with conditions associ
ated with andropause should be properly screened.
Based on the evidence, the identification and manage
ment of andropause must be incorporated into the
practice of healthcare providers to avoid suffering and to
prevent disease.
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The phenomenon of , a now dominant constituent
of our daily vocabulary, was coined over seventy years
ago by Hans Selye.1 Selye described the occurrence as
nonspecific bodily changes that transpired in response to
physically harmful stimuli.2 In his reporting, Selye also
indicated that although the adrenal glands are the first
glands to respond to stress, they are also the first glands
to fail under stressful conditions. The body possesses a
complex system for adapting to stressful conditions, due
primarily to the fact that the ability of an organism to
adjust homeostasis, and in turn increase the chance of
survival is dependent upon the activation of the stress
system. This activation in turn leads to both behavioral
and peripheral changes.3
The adrenal glands, a pair of triangular structures located
atop each kidney, play a key role in stress adaptation and
regulation. Not only are they necessary for life, but they
also play an essential role in energy production, and in
controlling the conversion of carbohydrate, protein and
fat into glucose, as a source of fuel for the body.
Moreover, they partake in the fluid and electrolyte
balance of cells in both the interstitial fluids and in the
blood stream, and are an important component in the
production of sex hormones, especially following
menopause. By virtue of the cortisol effect, the adrenals
also play a role in the storage of fat, as cortisol has a
direct effect on fat storage and weight gain in stressed
individuals.
The adrenal glands are made up of two discrete parts, the
inner adrenal cortex and the outer adrenal medulla. The
adrenal cortex secretes four major groups of hormones,
classified as the glucocorticoids, the mineralcorticoids,
androgens and estrogens. The adrenal medulla is
responsible for the secretion of the catecholamines,
particularly epinephrine and norepinephrine. The
secretion of all adrenal steroids, including the

glucocorticord cortisol, is under the control of the
pituitary adrenocorticotropic hormone (ACTH), which
functions by a negative feedback mechanism.
Consequently, a high level of circulating cortisol will
suppress the secretion of ACTH, while a drop in cortisol
will result in an increased ACTH secretion.4 The action
of the glucocorticoids is catabolic, stimulating the
breakdown of protein and the inhibition of protein
synthesis. Increased cortisol in the circulation initiates
fat deposition in adipose tissue, and consequently weight
gain is common with cortisol excess. Blood glucose
homeostasis is also affected by cortisol, and its action is
twofold, via the stimulation of hepatic gluconeogenesis
and via the inhibition of glucose uptake by tissues.
Additionally, both the inflammatory and immune
responses are suppressed by glucocorticoids. Thymic
and lymph atrophy are known to develop in the presence
of excess cortisol.4
Cortisol, the prototype of the glucocorticoids, is the
hormone synthesized in the greatest quantity by the
adrenal glands; approximately two hundred fold that of
aldosterone. It exerts numerous physiologic actions on
the body, including maintenance of normal blood
pressure, regulation of fluid and electrolyte balance,
protein metabolism, body fat distribution, glucose
metabolism, and normal muscle formation. It also exerts
action on both the hematopoietic system (blood cell
formation) and on the lymphatic tissues.4 The secretion
of cortisol is executed in a diurnal pattern, with the
highest value between 6 and 8 a.m., and the lowest
normally around midnight. Cortisol also acts as an anti
inflammatory signal, meaning that it acts as an “off
switch” for the immune system, helping to prevent the
inflammatory response. An elevation in cortisol has been
demonstrated to contribute to insulin resistance, central
obesity, dyslipidaemia and hypertension, and
consequently a direct correlation between elevated
cortisol and weight gain has been established.
Regarding obesity, in female subjects with abdominal
obesity, void of depression, it has been demonstrated
that an exaggerated ACTH and cortisol response exists.7
Dysregulation of the stress system or a maladaptive
neuroendocrine response has the potential to result in
disturbances in growth and development, and may
ultimately result in other health consequences including
psychiatric, endocrine/metabolic, and/or autoimmune
imbalances, as well as vulnerability to diseases.8 It has
been documented that stressinduced hypercortisolism
and visceral obesity and their cardiovascular and other
sequelae increase the allcause mortality risk of affected
subjects by 23fold, and curtail their life expectancy by
several years.3 If not controlled ACTH hypersecretion
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frequently results in Cushing's disease.9 Other diseases
have been correlated to an excess production of adrenal
androgen. For example, it has been estimated that in
patients with polycystic ovarian syndrome, 2030
produce an excess of adrenal androgen, resulting in
elevated levels of dehydroepiandrosterone sulfate
(DHEAS). Accordingly, in patients with PCOS, as a
consequence of the response to ACTH stimulation a
“generalized hypersecretion of adrenocortical prod
ucts” has been observed.10

An extensive body of research provides important
insights into nutritional support for optimal adrenal
function. It is well accepted that stress increases the
need for many nutrients, and a variety of factors affects
the function of the adrenal glands. These may include
dietary, environmental and/or innate mechanisms.
Dietary factors are important contributors of adrenal
stress. For example excess dietary carbohydrates or
diets low in protein put additional stress on the
adrenals. Inadequate or poor quality water also affects
the adrenals due to inadequate oxygenation of the
tissues. Prolonged or persistent hyperfunction may
consequently result in unwanted health consequences,
including Cushing syndrome, hyperaldosteronism, or
adrenogenital syndromes.11 A potential end result of
adrenal hyperfunction is the excess production of one
of the three corticosteroids; cortisol, aldosterone or
adrenal androgens.
In children and adolescents adrenal hyperfunction may
ultimately result in stunted growth and short stature in
adults. Growth hormone has also been observed to be
decreased in patients with adrenal hyperfunction.12,13
Consequently, adrenal stress results in a greater need
for many nutrients.

Dietary Tyrosine is characteristically obtained via
the metabolic conversion of phenylalanine. It functions
as a key precursor in the synthesis of the
catecholamines; epinephrine, norepinephrine and
dopamine, and, coupled with iodine, functions as a key
component in the production of thyroxine (T4) and
triiodothyronine (T3). During stressful situations,
catecholamine release is amplified, which over time
may result in depleted levels. As a precursor of the
catecholamies, alterations in tyrosine availability
may impact the synthesis of dopamine and nor
epinephrine. Tyrosine has been noted to have a
beneficial effect during increased neuronal firing rates,
as in times of stress, and to prevent the decline in
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cognitive function associated with physical stress.14
Thus, during times of stress, Tyrosine is considered a
conditionally essential amino acid.

   The concentration of vitamin C in the
adrenal glands is among the highest in the body, being
roughly 100 times that of blood plasma levels.15 As
such they are extremely sensitive to inadequacies in
vitamin C. In catecholamine synthesis, vitamin C is
required as a cofactor in the conversion of dopamine
to norepinephrine.16 In humans vitamin C secretion
occurs as part of the stress response via hormone
regulation, specifically in response to stimulation via
the hormone adrenocorticotrophic (ACTH). Following
ACTH stimulation the mean adrenal vein vitamin C
level increased approximately four fold, and then
subsequently returned to near prestimulation levels
approximately 15 minutes thereafter. Peak adrenal vit
amin C and cortisol concentrations have been strongly
correlated (r2=0.35, P<0.001), suggesting a local action
of vitamin C on the adrenal glands. Additionally, it has
been noted that, although being of unknown function,
the increase in vitamin C secretion suggests that
“adrenal vitamin C secretion is an integral part of the
stress response.” 17 Stress, fever and viral infections, as
well as habitual actions, such as smoking and alcohol
use, cause a rapid decline in the blood level of vitamin
C.18

Pantothenic acid is a cofactor in the
synthesis of coenzyme A (CoA). CoA plays an
important part in cellular respiration, as well as in the
biosynthesis of many important compounds including
fatty acids, cholesterol and acetylcholine.19 Animal
studies have documented morphological damages in
the adrenal cortex with pantothenic acid
deficiency.20,21,22,23,24,25 Early experiments in animals
also indicated that following prolonged pantothenic
acid deficiency, extensive damage to the adrenals
resulted, which was attributed to the adrenals inability
to immediately utilize pantothenic acid. It was
subsequently concluded that pantothenic acid
deficiency results in an imposed stress upon the adrenal
cortex, which in turn results in exhaustion, and
consequently, adrenal hypofunction.26 In spite of the
fact that deficiencies are generally thought of as being
rare, a deficiency in pantothenate results in fatigue and
generalized malaise.27
Vitamin B6 serves as a coenzyme in well
over 100 reactions, most of which are transaminase
(aminotransferase) reactions. It plays an important role
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in the synthesis of the neurotransmitters aminobutyric
acid (GABA), serotonin, dopamine, norepinephrine and
epinephrine.28 As a physiological modulator of steroid
hormone action, Vitamin B6 has been associated with
modulation of the expression of a diverse array of
hormonally responsive genes.29 For efficient function,
both the nervous and immune systems require an
adequate supply of vitamin B6.30, 31,32,33 Vitamin B6 is
also required for the conversion of tryptophan to niacin
and serotonin,34,35 as well as for the conversion of
tyrosine to dopamine. In one study, a deficiency in
vitamin B6 was correlated to a slower extracellular
dopamine release (43% longer with deficiency).36
Dopamine is known to be an active participant in the
secretory modulation of both aldosterone and cat
echolamine from the adrenal gland.37 Dopamine
depletion is correlated with physical and/or psyc
hological stress.

  Vitamin E is found in all cells in the
human body, and functions primarily as an antioxidant.
The adrenal cells, along with the pituitary, platelet and
testicular cells, contain the highest cellular con
centration of vitamin E.28 In animal studies vitamin E
deficiency was demonstrated to predispose tissues to
lipid peroxidation.38 Conversely, vitamin E consump
tion affords protection against the effects of mineral
toxicity, attributed to reversing the alterations in
adrenocortical activities brought on by toxic mineral
levels.39 In another study, the use of alpha tocopherol
during times of significant stress was demonstrated to
decrease lipid peroxidation in both the liver and the
brain, while simultaneously preventing depletion in
glutathione levels, which are routinely depleted by
stress. Adrenal sensitivity to ACTH is also increased
with vitamin E use.41

 Thiamin, a watersoluble Bcomplex
vitamin, is involved in many bodily functions,
including its requirement in the metabolism of carbo
hydrates, as part of the coenzyme thiamin
pyrophosphate (TPP). In the absence of thiamin, a
slowing or complete blocking of enzymatic activity
occurs. As part of the citric acid cycle, essential for
energy production, thiamin functions as a component in
the decarboxylation of ketoglutaric acid to succinyl
CoA.28 In animal studies corticosterone levels have
shown to be significantly increased with thiamin
deficiency.42,43
 Like thiamin, riboflavin is also a water
soluble vitamin. It participates in normal cell function,
growth and energy production. Riboflavin serves as a

crucial component in converting food into energy via the
manufacturing of flavin adenine dinucleotide (FAD).
FAD is required for electron transport and ATP
production in the Krebs cycle. Ariboflavinosis
(riboflavin deficiency) is associated with weakness,
cheilosis (fissures in the skin at the angles of the mouth),
angular stomatitis (inflammation of the mucous lining of
the mouth) and anemia. Individuals particularly suscep
tible to deficiency include the elderly, those with chronic
illnesses or those with alcohol dependency.44 Stress
increases the need for riboflavin due to an increase in
fatty acid oxidation. Riboflavin deficiency has been
correlated to adrenal cortex dysfunction in animals.45
 Niacin’s primary cellular function is as a
coenzyme for NAD+ and NADP+, both of which
function in the maintenance of cellular oxidation
reduction reactions. In addition to its varied cellular
functions, NAD is used as a substrate for the production
of polyADPribose (PARP). PARP is a nuclear enzyme
activated by DNA strand breaks. It functions to syn
thesize polymers of ADPribose molecules, making it an
important component in DNA repair.46 Niacin intake has
also been correlated with anxiety reduction.

Minerals can also be beneficial components for adrenal
support, functioning as aides in sustaining the adap
togenic response of the adrenals.
. Zinc participates as an active component in over
300 different enzymes, and plays a vital role in many
biological processes. As a cofactor for the antioxidant
enzyme superoxide dismutase (SOD) it is an important
component in cellular protection. It also functions in
enzymatic reactions in both carbohydrate and protein
metabolism.44 Zinc deficiency and adrenal stress have
been associated. In one study a correlation between zinc
deficiency and prostaglandin production was noted,
demonstrating that with deficiency interference in the
production and/or function of the prostaglandins
ensued.47
. Like zinc and iron, copper is also involved in
gene regulation and expression, specifically for the
metallothioneins, or metalbinding proteins. Studies
have suggested that copper plays a role in mitochondrial
gene expression, noting a decrease in oxidative phos
phorylation with deficiency. A number of enzymes
require copper as a cofactor, and copper is necessary to
balance zinc.
. Manganese (Mn) is a required mineral for
optimal adrenal glandular activity. It serves as a
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component for energy metabolism, as a cofactor for
enzymes of the citric acid cycle, and as a functional
cofactor as part of the enzymatic structure of several
additional enzymes. As an essential cofactor for Mn
superoxide dismutase (MnSOD), it is an important
participant in the cellular antioxidant defense mech
anism.48 It also functions as an important modulator in
signal transduction pathways.49 Recent evidence has
denoted a correlation between Mn deficiency and the
balance of endotheliumderived prostanoids, indicating
the presence of oxidative stress in Mn deficiency, as a
result of reduced activity MnSOD.50
    Lithium and rubidium, in
trace amounts, function as relaxant minerals. Lithium
has been shown to have general neuroprotective
effects,51 to offer protection against glutamate excitotox
icity, as well as to offer CNS neuroplasticity (changes in
the brain organization as a result of experience).52 The
trace mineral rubidium (Rb) resembles potassium in
terms of its method of absorption and excretion.
Acute stress impacts dopamine, increasing its release
and metabolism.53 Symptoms associated with
neuropsychological issues have been coupled with
disturbances in dopaminergic neurotransmission.54
Dopamine, a known precursor to norepinephrine and
epinephrine, also functions as a neurotransmitter.55
Supplementation with lithium or rubidium was demon
strated to result in a decreased dopamine output.56
Dopamine release in the brain has been shown to exert
an important adaptagenic influence over specific
behaviors, including emotion and cognition, as well as to
affect mechanisms of reward and locomotional control.

A number of botanicals have been identified as having
adaptogenic properties with intake, along with a
corresponding negligible disturbance in physiological
function. In addition to established nutrients, several
herbal extracts help support normal adrenal function.
Many of these have their origins in Chinese or
Ayurvedic traditions.
. In the Chinese pharmacology, the action
of Achyranthes is said to invigorate the blood, and to
expel blood stasis.57 It is used in Yang tonic
formulations. Its functionality is said to revolve around
its ability to guide other herbs to the kidneys, genitals,
and legs.58
 ( ). Damiana is a small shrub
with an aromatic leaf, found predominantly in Mexico,
Southern and Central America. Like Achyranthes,
MARCH 2010

Damiana is also designated as a yang tonic, and is
suggested to aide with energy. It is considered a
strengthener for the nervous system, and is viewed as a
nervous restorative.59,60 Its properties are indicated as
stimulating to the nervous system and as a diuretic,61
while its traditional use is as a general tonic for the
nervous, endocrine, and reproductive systems.44 

 (). – In Ayurvedic medicine
Gotu Kola is an herb viewed as an important component
in rejuvenation, as well as one of the chief herbs for
revitalizing the nerves and brain cells. The following
properties have been attributed to its actions; mildly
antibacterial, antiviral, antiinflammatory, anti
ulcerogenic, anxiolytic, a cerebral tonic, a circulatory
stimulant, a diuretic, nervine and vulnerary.62 Punturee,
  demonstrated that   has immuno
stimulating activity regarding both nonspecific cellular
immune responses and humoral immune responses.
Additionally, they noted the inhibition of TN with an
ethanol extract of , implicating that it may be
an important component in downregulating inflam
mation.63
 (). According to the
Chinese tradition,   (DA) is said to
tonify the liver and kidneys, and to promote the
movement of blood.64 A crude polysaccharide fraction
(DAP1) from the root of DA has been shown to have a
stimulating effect on the mitogenic activity of
lymphocytes, as well as to suppress the phagocytic
activity of macrophages.65
  ( . 
(CO) is popular in traditional medicine, and is
known for its tonic, painrelieving, and diuretic
properties.66 In addition to its use as a tonifier for liver
and kidney deficiency, indicated by such symptoms as
lightheadedness and dizziness, it is also said to tonify the
essence and assist the yang.64 The aglycons of
anthocyanins have been shown to possess strong
antioxidant activities.67,68 Likewise, the anthocyanins of
CO were confirmed to possess strong antioxidant
activity.69
 ( ). Basil is a popular culinary
herb, as well as a medicinal herb in Thailand, India and
Turkey.70 It is said to affect the lungs and stomach
meridians, and its actions are indicated as being
stimulatory to the adrenal cortex.71 The chief compounds
isolated from basil include eugenol, citral and geraniol,72
as well as rosmarinic acid, a natural phenolic compound
shown to inhibit complementdependent inflammatory
processes.73




 ( ). 
 (SC) has been utilized in traditional Chinese
medicine (TCM) for over 2000 years, as both a tonic and
a calmative. As a tonic, one of its uses is to support
mental function. It is considered an adaptogenic herb,
which functions in the harmonization of the system.
More recently, SC has been utilized to increase
resistance to disease and stress, boost energy levels (void
of caffeine associated jitteriness), increase both mental
and physical endurance, to improve vision, and to
support both the musculoskeletal and immune systems.74
Modern Chinese research suggests that SC may have a
protective effect on the liver, as well as possessing
immune accentuating properties. Gomisin A, an isolated
component from SC was demonstrated to have relaxant
properties, demonstrating an “antistress” effect.

  The use of  
(TC) for debility and dyspepsia in Ayurvedia is
common. The root of TC is documented as having anti
stress properties, as well as immune supporting
properties.77,78 In animal studies an aqueous extract of
TC was demonstrated to have advantageous properties
with adrenalineinduced hyperglycemia.79,80,81
Taken collectively, the components discussed above
provide nutritional support for the adrenal glands,
consisting of herbal adaptogens, and supportive vitamins
and minerals. These components serve to aide in
supporting bodily functions when the body is under
stress, as well as in supporting normal cortisol values,
which may be especially important in certain conditions,
such as obesity, Syndrome X and hyperinsulinism.
Stress, a poor diet and environmental toxins are known
contributors of adrenal malfunction, factors which have
been termed “diseases of civilization.”82
Rachel Olivier, MS, ND, PhD serves as a Physician
Advisor for Biotics Research Corporation.
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In our office, we offer an aggressive nutritional regimen
for the treatment of cancer and other degenerative disease.
Our therapy, in its most general sense, consists of three
basic components; individualized diets, individualized
supplement programs, and detoxification routines such as
the coffee enemas. For cancer patients, we also specifi
cally prescribe large doses of orally ingested pancreatic
enzymes, taken around the clock, which we believe
provide the main anticancer element in our therapy.
The use of pancreatic enzymes against cancer has a long
history, going back to Dr. ohn Beard (18581924), the
English zoologist and embryologist who spent most of his
research career at the University of Edinburgh in Scotland.
By Beard’s day, the main categories of pancreatic
enzymes had been identified, the proteases that reduce
proteins into simple amino acids, the amylases that cleave
complex carbohydrates into simpler sugars, and the lipases
that break down triglycerides into fatty acids. Physiolo
gists of the time knew that the pancreas secreted these
various enzymes along with bicarbonate into the duode
num during meals for digestion. But Beard proposed as
early as 1902 that trypsin, the main pancreatic proteolytic
enzyme, in addition to its known digestive responsibilities,
represented our body’s main defense against cancer – and
would serve as an ideal cancer treatment. Subsequently,
Beard tested his enzyme hypothesis in both animal models
and in human patients, with great success, as reported in
the scientific literature of his day. Unfortunately, more due
to medical politics than anything else, Beard’s useful treat
ment never became accepted medical practice, and when
he died in 1924, he died in obscurity, his enzyme approach
relegated to no more than a footnote to medical history.

During his lifetime, Dr. Beard recommended only
injectable preparations of pancreatic enzymes as a cancer
treatment assuming that for his specific purposes, orally
ingested preparations would be of little value. The active
components such as trypsin are proteins, and like any
other protein ingested by mouth would face a series of
formidable barriers, beginning with the hydrochloric acid
present in the stomach. Any active enzymes that might
survive this initial assault would then be subjected to
autodigestion within the alkaline duodenum. Should any
trypsin remain, it could do little systemically; scientists at
the time already knew the protease to be a fairly large
molecule that, they believed, could not possibly pass
through the intestinal mucosa.
By 1900, a number of pharmaceutical firms in Europe and
in the US manufactured powdered enzyme products,
designed as a treatment for diphtheria, a worldwide
scourge until the advent of vaccines for the disease. The
diphtheria bacillus killed its host by elaborating a tough
fibrous membrane in the throat that could, if unchecked,
lead to suffocation. In an animal model of the disease, a
preparation of trypsin locally applied in the larynx
appeared to dissolve this deadly tissue and when tested in
humans, the enzyme worked quite well. An early refer
ence to the successful treatment in humans dates from the
October 23, 1886 issue of the    

By 1900, two companies, Merck and the New York based
Fairchild, affiliated with Burroughs Wellcome, marketed
trypsin preparations derived from animal sources for treat
ment of the disease. An old catalogue of Fairchild we
have uncovered from 1898 lists, as one of its products:
“TRYPSIN. (FAIRCHILD.) ESPECIALLY PREPARED
AS A SOLENT FOR DIPHTHERITIC MEM
BRANE.”2(p57) It seems around that time, companies such
as Fairchild began marketing injectable preparations in
addition to those intended for direct application.
By 1907, the initial successes reported in the literature
generated considerable interest in Beard’s enzyme
treatment of cancer. In response to this enthusiasm, a
growing number of firms began selling their own
“trypsin” specifically as a cancer treatment in addition to
those available from Merck and Fairchild. With trypsin
formulations widely available, physicians both in the US
and in Europe began applying the therapy, usually without
consulting Beard, and with variable results. As both posi
tive and negative reports began to filter into the literature,
Beard began to suspect that many of the available prepara
tions had little potency and hence, little efficacy. He
himself, after testing various products, recommended only
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the enzymes available from Fairchild, which he thought
most effective clinically.3
Manufacturers of pancreatic enzymes in those days faced
numerous difficulties bringing a potent formulation to
market. Then, as now, all commercial enzymes were ex
tracted from the glands of animals, such as cattle and pigs,
slaughtered for their meat. In the animal pancreas, the aci
nar cells synthesize and store the proteolytic components
as inactive precursors such as trypsinogen and chy
motrypsinogen, to protect the gland itself. During meals,
in response to both hormonal and neural stimulus, the exo
crine cells release their supply of inactive proteases di
rectly into the pancreatic ducts. The ductal cells themelves
secrete a bicarbonaterich fluid, which along with the en
zymes ultimately empties into the duodenum. Since the
proteolytic component works best in a slightly alkaline
pH, the accompanying bicarbonate neutralizes any acid
arriving from the stomach during digestion, and in so do
ing creates the ideal environment for the enzymes to begin
their work.
In the duodenum the intestinal enzyme enterokinase
secreted by the mucosal cells cleaves off a small six amino
acid terminal from trypsinogen, converting the precursor
into the active enzyme.4(p227) Trypsin can then rapidly
begin activating other trypsinogen and chymotrypsinogen
molecules in a cascade effect.
At room temperature in the presence of even small
amounts of moisture, the precursors can begin spontane
ously converting into active enzymes, even in the absence
of enterokinase. After only a few trypsin molecules so
transform, these can then rapidly set off the activation
process. Consequently, in an animal pancreas sitting in a
slaughterhouse waiting to be collected for drug company
use, all the enzymes can convert into the active configura
tion unless cooled on ice and processed very quickly.
Since trypsin and chymotrypsin are themselves proteins,
the potent enzymes can begin attacking one another, ren
dering the mixture into a collection of inert peptide
fragments and amino acids.
From our readings in the literature, it seems that in Beard’s
era, the manufacturers used a very simple process to
extract the enzymes, first mincing the glands in cold water,
pressing the mixture, then removing the active component
with alcohol. The alcohol would then be allowed to evapo
rate off, leaving the desired enzyme fraction.5
We suspect the procedure was neither exacting nor refined,
the final preparation most likely containing little in the
way of potential enzyme activity. To make matters worse,
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those products intended for injectable use were provided in
an aqueous solution in vial form, an ideal environment for
the autodigestion process to begin. Fairchild did market a
dry powdered “trypsin” meant to be mixed with water
immediately before injection, but even this proved so
unstable that by 1907, as Beard reports, the company
discontinued its sale.6
In the November 16, 1907 issue of P. Tetens Hald,
M.D., “Formerly Assistant in the Pharmacological Institute
of the University of Copenhagen” and a Beard proponent,
published the results of his evaluation of six popular
enzyme products available at the time, including those
marketed by Merck and Fairchild.7 In his research, he em
ployed the same method used today to assess proteolytic
activity, the casein digestion test. This simple assay meas
ures the amount of the milk protein casein curdled over
time by a known quantity of pancreas product. Today,
laboratories measure enzymatic potency much the same
way, rating activity with a 110X USP system, in which
each unit signifies the product has digested 25 times its
weight of casein. So, a gram of a “1X” product can digest
25 grams of casein, a gram of a “4X” product, 100 grams,
and so on.
Dr. Hald contacted the manufacturers of the various
products he analyzed in his laboratory, none of whom
provided him with any information about the stability of
the formulations they sold commercially. To his surprise,
his assays revealed the potencies varied enormously, up to
a factor of 400, and that the activity levels rarely
correlated with the company’s claims, as stated on the bot
tle or in its literature.
Dr. Hald writes:
The results are interesting in several respects. First, they
show that preparations obtained from different makers
vary exceedingly in strength. Thus the strongest of the
preparations examined was 400 times more active than the
weakest one. The feeble action of the preparations ob
tained from Zanoni and from Freund and Redlich was
very striking.
Secondly, Table III shows that even the preparations of the
same class may present considerable differences in
strength. In one brand one of the supplies was even be
tween 30 and 40 times stronger than the other one.7
In his 1911 book     , Dr.
Beard himself bemoaned the dearth of standardized and
potent enzyme preparations, a situation that led to inevita
ble treatment failures when physicians utilized products of
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poor quality. He actually quotes a Merck publication from
the time, in which the writer discusses the confusion in the
field:
The actual position of affairs in the past few years can best
be described by quoting the impartial opinion of a
competent author. On p. 340 of 
      
 (Darmstadt, vol. xxii., August, 1909) one
may read regarding trypsin: “The mode of action and the
value of pancreas preparations in cancer has not yet
received a wholly reliable explanation. Great difficulties
are encountered because the preparations used by the vari
ous investigators differ greatly in respect to their chemical
properties, their purity, and in the amount of active
substances they contain, and often these factors are not
fully known to the student of the literature, or to the physi
cian who has used them and describes their action. Further
difficulties arise when pancreatin [whole pancreas
product] and trypsin are described as substances of equal
value, and how shall we gauge the action of pancreatin and
trypsin ampullae whose mode of preparation and whose
composition is not mentioned in the original paper, neither
is there any mention made of their sterility or the method
by which they have been sterilized? …So long as the
solutions of pancreatin and trypsin are treated as secret
remedies no one will be able to form a clear picture of the
value of trypsin treatment from the many publications
which have appeared.”6(p198)
In reference to the above, as an aside we find it interesting
that by 1909 Beard’s hypothesis had generated interest
sufficient enough to warrant thoughtful discussion in the
annual report of a major international pharmaceutical
company. The above exposition also adds support to
Beard’s contention that the mixed results for enzyme treat
ment being reported in the literature most likely reflected
no flaw in the theory, only variations in the quality of
product.
A number of factors contributed to the decline of interest
after 1911 in Dr. Beard’s trophoblastic hypothesis and his
enzyme approach to cancer. Certainly, the enthusiasm for
the ray, discovered in 189 by Rntgen, helped push
Beard’s treatment into the background.8;9 After all, two
time Nobel Laureate Madame Curie, widely admired and
respected at all levels of society, had vigorously champi
oned the mysterious invisible rays as a nontoxic cure for
all cancer, a breakthrough the press promoted with great
enthusiasm. Beard had no such media savvy science star
to praise his ideas about the use of enzymes against malig
nant disease. And it would not be until after Beard’s death
in 1924 that researchers began to appreciate the severe
limitations of radiation treatment, which in reality worked
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well against only a few cancers. Even for those tumors
that did respond initially, usually the disease recurred with
a vengeance and the therapy once thought to be harmless
actually could be quite toxic. An entire generation of ra
diation researchers died as a result of cavalier exposure to
the rays, including Madame Curie herself who eventually
succumbed to radiationinduced aplastic anemia.10 By
then, Beard was long forgotten.
Above and beyond the influence of personality, the
vagaries of the media, and the realities of scientific
politics, we suspect that poor quality enzyme products did
much to undermine Beard’s treatment. In a sense, Beard
was a victim of his own fame. The initial successes
reported in the literature prompted many doctors to begin
using any number of enzyme formulations without first
consulting Beard about dosing and quality, with inevitable
poor or mixed results. The disappointments fueled the
backlash in the journals, to the point that after 1911, few
doctors of Beard’s generation even considered the treat
ment for their patients.11
Subsequently, F.L. Morse, M.D. in St. Louis during the
late 1920s and early 1930s,12 and Frank Shively, M.D., a
Dayton, Ohio surgeon active during the 1960s,13 rediscov
ered Beard’s earlier papers and used injectable
formulations of the pancreatic enzymes in their treatment
protocols with reported success. Then in the 1960s, il
liam Kelley, D.D.S. first appeared on the scene, with his
complex cancer treatment involving a whole foods diet,
large amounts of various nutritional supplements, detoxifi
cation routines, and prodigious doses of pancreatic
enzymes ingested orally – but never injected.
Kelley claimed he discovered the anticancer properties of
oral pancreatic enzymes serendipitously, without any
apparent previous knowledge of Dr. Beard. Kelley had
been a successful orthodontist with a serious interest in
nutrition, practicing in Grapevine, Texas, when in the early
1960s while he was only in his mid30s, he became devas
tatingly ill. His doctors eventually diagnosed advanced
pancreatic cancer, though he never underwent tissue
sampling – not uncommon in the days before CT scans
and needle biopsies. In desperation, with four children
dependent on him, Kelley devised his own nutritional
program to slow the disease, including a largely organic,
vegetarian raw foods type diet, a variety of supplements,
and detoxification routines such as coffee enemas. He also
added high doses of oral pancreatic enzymes to his
regimen, not because of any familiarity with Beard’s hy
pothesis of which he was at the time ignorant, but to help
relieve his severe digestive distress – as occurs commonly
in patients with pancreatic malignancy.




Kelley’s digestion was so poor, he began ingesting huge
amounts of pancreatin around the clock hoping to keep his
worsening symptoms – including excruciating pain when
ever he ate  at bay. He discovered that with large doses,
his tolerance for food improved and – to his surprise – his
large tumors, palpable through the abdominal wall,
seemed to regress. Perplexed, and ever the serious student,
he scoured the medical literature looking for evidence that
someone else might have observed an anticancer effect
for the pancreatic enzymes. His search eventually led him
to Dr. Beard’s book and papers from 50 years earlier, but
by that point, Kelley claimed, he had already worked out
the rudiments of his treatment.
From that very personal experience began Kelley’s foray
out of conventional orthodontics into the controversial
world of nutritional cancer therapeutics. By the late 1960s,
having long abandoned dentistry, he refocused his atten
tion on treating, with his nutritional regimen, the very ill
drawn from all over the country, most diagnosed with
advanced malignancy. With the publication of his 1969
book ,14 Kelley for better or worse
secured his position as a preeminent alternative cancer
therapist, and inevitably as a target for the mainstream
medical world which then, as now, had little use for
proposed nutritional approaches to the disease.
Kelley intently studied the writings of Beard, who strongly
insisted the treatment needed to be applied via injection.
Nonetheless, for the duration of his career, Kelley only
recommended oral formulations. Injectable preparations
were still available in the US until 1966, when the FDA in
its wisdom enacted a regulation removing them from the
marketplace, perhaps in response to Dr. Shively’s practice.
In any event, as a dentist, Kelley lacked the legal right to
prescribe injectable enzymes, so the question was moot.
Most importantly, even if such products remained
available and even if he had the authority to use them, his
own experience treating himself, and his subsequent
experience with hundreds of patients taught him that oral
preparations worked very well despite Beard’s claims to
the contrary.
From the early 1900s, oral formulations of pancreatic
enzymes were available with and without prescription in
the US and Europe for a variety of uses, including
treatment for diphtheria as well as digestive problems. A
Dr. C.C. Rice, who published the first report we have been
able to identify of a patient successfully treated with
enzymes, recommended the Fairchild injectable prepara
tion along with an oral supplement known as “Holadin.”15
In the decades that followed, physicians prescribed these
oral products for their patients diagnosed with pancreatic
insufficiency such as occurs with pancreatitis or cystic
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fibrosis, though no one until Kelley used them as a
primary cancer treatment.
By 1950, the commercial demand for pancreatic enzymes
such as trypsin had expanded greatly beyond their limited
pharmaceutical application. For example, leather tanners
used proteolytic enzymes to speed up curing, and candy
manufacturers learned that trypsin, when added during the
processing of chocolate, helped create a smoother product.
But the commercial suppliers still relied on the old minc
ing and alcohol method of extracting proteolytic enzymes
from the animal gland, a very inefficient technique that
gave a 1015 yield.5 A potential bonanza awaited anyone
who might develop a more efficient enzyme purification
process.
The biochemist Ezra Levin of Champaign, Illinois, active
during the 1940s and 1950s and at the time one of the
leading experts in the manufacture of pancreatic enzymes,
believed he had done just that. His lengthy 1950 US
patent entitled     
 detailed his crowning achievement, an elaborate
multistep process for extracting active enzymes from the
gland that he insisted was more efficient and more cost
effective than the previous methodology.5 Instead of
removing a portion of the enzymes from the pancreas tis
sue, leaving most behind in the discarded residue, Levin’s
new method involved first extracting the fat with appropri
ate solvents. Then any remaining water would be evapo
rated off via vacuum distillation, leaving all the enzymes
in the remaining powder that yielded, at least theoretically,
a very potent product.5 In a sense, Levin had reversed the
traditional procedure in which the enzymes were extracted
from the pancreatic tissue, with the water, fat, and most of
the enzymes remaining behind as waste.
Levin saw as an added benefit that during the process,
most if not all the precursors such as trypsinogen would
also simultaneously activate, to yield a product of high
potency with purported minimal processing losses; a prod
uct which Levin and his customers thought most ideal for
pharmaceutical as well as industrial use.
Levin had made two assumptions, as he perfected his
method. First, he believed that the fat in the gland – and
the pancreas is a fatty gland – had no useful purpose
beyond its role as a storage depot for excess calories, and
needed to be removed. To him, fat seemed little more than
inert filler. Second, he always assumed the more activated
the product, the better.
On the first page of his patent, an introductory summary of
his method reflects his two basic assumptions:



MARCH 2010


“Our High Volume Equals Substantial Savings”

SAVE UP TO 80% ON
LAbORATORY TESTInG
Doctor’s Choice is a professional health care organization
offering licensed health care professionals an easy and
convenient way to get discounted laboratory tests.
Whether you have a low-volume or a high-volume
practice, we are certain that we can save you money.
ANA
CORTISOL
CRP
DHEA
ESTRADIOL
GLIADIn Ab PnL
HEMOGLObIn A1C
HOMOCYSTEInE

$7.50
$9.50
$7.50
$21.00
$18.00
$25.50
$8.50
$17.00

InSULIn
PROGESTEROnE
PSA
T3, FREE
TESTOSTEROnE
TPO AnTIbODY
VAP
VITAMIn D, 25-OH

$8.50
$12.00
$9.00
$9.00
$13.50
$10.50
$42.00
$28.00

P.O. Box 337, Washington Depot, CT 06794 • Telephone: 888-852-2723 • Facsimile: 888-952-2723
www.DoctorsChoice.net • Info@DoctorsChoice.net

By the present invention, trypsinogen is converted to
trypsin and chymotrypsinogen to chymotrypsin by pre
activation to a maximum and is then dried and defatted
simultaneously as hereinafter described, while this high
enzymatic activity is held substantially without change,
to produce highly active raw powders equal in activity to
the fresh gland.5
Levin actually created a company, Viobin, for years a
subsidiary of A.H. Robbins, to manufacture and market
his enzyme products. The Levin method proved so
successful that by the 1960s, Viobin provided most of the
enzymes used in the US, both for pharmaceutical and
other industrial purposes. Even other manufacturers that
ventured into the enzyme business themselves relied on
variations of the Levin patent.
Throughout the 1970s, Kelley designed his own exten
sive line of supplements, produced by a number of differ
ent companies. At one point, he told me he had gone
through 14 such firms in 20 years, changing when he felt
quality control failed to meet his standards, which in the
supplement industry in those days tended to be lax.
However, whatever company name might appear on the
label, Kelley insisted the pancreatic raw material be
purchased from Viobin, which he always claimed to be
the best available enzyme. The various distributors he
used would purchase the pancreatin in bulk powdered
form and encapsulate the material, with the final product
bottled and distributed under Kelley’s personal label.
Even though other suppliers approached him, for all of
Dr. Kelley’s 20 years in practice as a nutritional therapist,
he stuck by Viobin through the years of his great success
and his growing reputation.
The Levin method could be adjusted, by shortening or
lengthening the processing time, to provide pancreatin of
various potencies as measured on the 110X scale, with
1X representing the least, and 10X, the maximum
possible activity. During the 1970s, Viobin actually sold
pancreatin of various activity levels, a number of which
Kelley tried out over the years. Eventually, after vacillat
ing back and forth from weaker to stronger then back to
weaker formulations, he settled for a time on the 4X
which provided more than half of the total potential
enzyme content as inactive precursors.
By the time I (Dr. Gonzalez) met Kelley during the sum
mer of 1981, he had become convinced that the more
active the oral product, the better the effect against can
cer. He wanted 810X, nothing less, for all his patients.
He seemed at times almost fanatical about the issue of
enzyme strength, insisting he wanted no precursors in his
formulation. I even traveled with Kelley to Wisconsin to
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meet with the manufacturer he used at the time, to dis
cuss with them his new plans for the strongest supple
ment possible, containing only 10X pancreatin. I also
met several times with representatives of Viobin, to
discuss their enzymes and the feasibility of providing
large amounts of the 10X material.
As I pursued my investigation of Dr. Kelley’s therapy
and practice over the next five years under my mentor,
the late Robert A. Good, M.D., Ph.D., I concentrated my
efforts primarily on Kelley’s results with advanced
cancer. As a side project, I also tried to evaluate the rela
tive efficacy of the different pancreatic formulations he
had recommended during his time in practice. From
Kelley’s records and our conversations about the issue, I
had a fairly good idea of which strength of enzyme he
used during which period.
From my review of Kelley’s patient charts on a year by
year basis, it seemed to me that his greatest success as a
practitioner occurred during the decade 19701980, when
he relied primarily on the 4X pancreatin, containing a
high percentage of inactive precursors. After 1981, he
opted for increasingly more activated product, eventually
settling on the 10X potency. However, it appeared that
his success declined markedly as he prescribed a
“stronger” preparation. Admittedly, other factors might
have come into play: beginning in 1981, Kelley himself
withdrew from direct patient care, turning his therapy
over to a constellation of “Kelley Counselors” whom he
had trained via a series of weekend seminars. Though he
had over the years certified over 1000 such practitioners,
only several dozen were active at the time I met Kelley,
and these consisted of a very mixed group of people, in
both educational background and ability. Some were
practicing physicians, dentists, and chiropractors, others
had no professional education in health care whatsoever.
While a number I found to be very competent and dedi
cated, including several who lacked formal medical train
ing, many were far less so. It would be hard to sort out
the influence of this dramatic shift in the administration
of his program on its successful application.
Regardless of the cause, I could track a significant fall off
in responders beginning about 1982 – in fact, during the
years 19841985, as I actively brought my research to a
close, I knew of only one impressive result, a patient with
stage IV Hodgkin’s disease whose cancer regressed com
pletely on the enzyme therapy. This single success during
that time represented a far different situation than Kel
ley’s glory days of the 1970s when, by my investigation
of his charts, many hundreds of patients with properly
diagnosed cancer had done well. But this patient was to
my knowledge the last great success, and by 1986, Kel
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ley in great frustration had closed his organization, essen
tially cutting off his treatment after 20 years. He believed
that “disloyal” counselors and greedy supplement manu
facturers had effectively sabotaged his life’s work.
I finished my project under Dr. Good in 1986, but sadly
Kelley turned increasingly paranoid, at one point think
ing I had been sent by the CIA to steal his therapy for the
government. After 1987, I had no further direct contact
with Kelley, who for a long time essentially disappeared
from view.
When my colleague Dr. Linda Isaacs and I subsequently
arrived in New York in the fall of 1987 determined to
salvage Kelley’s treatment, we knew if we were to
succeed in practice, we needed a reliable source of
enzymes. As I thought about the situation, I realized we
must determine the optimal composition for the enzyme
product in terms of relative fat and protein content, as
well as the ideal level of proteolytic activity – and hope
fully find a source that met our specifications.
I had already begun to move away from the Levin meth
odology as the best for manufacturing pancreatic
enzymes. In terms of composition, I knew that he had
designed his extraction method to remove as much fat as
possible, which he perceived as useless filler. I thought
in this regard Levin, as well as Kelley, who accepted
without question Levin’s dictates, had been wrong, that
fat might allow for a more stable product and provide
physiological benefit. By 1987, researchers had already
begun to suspect that fat was not just a simple warehouse
for storing excess energy, but a metabolically active
tissue secreting a variety of enzymes and hormones that
regulate the processing of sugars and fatty acids.
Perhaps, I thought, the lipid component of the pancreas
might itself provide some additional effect, a complement
to the proteolytic activity. So as a first order of business,
I decided to search for an enzyme preparation containing
significant fat.
Ezra Levin also assumed that the more active the product
the better, the mantra Kelley again professed to me with
total conviction. But I knew from my exhaustive evalua
tion of Kelley’s files that as he opted for a more potent
enzyme formulation, his response rate fell significantly.
In frustration, he assumed he only needed to prescribe an
even stronger enzyme, or change encapsulators, etc.,
instead of retracing his steps and going backward to the
less active 4X enzymes he had earlier used with great
success.
I became convinced that as brilliant as Kelley had been in
his prime, he had erred in his later years by assuming that



Spring 2006

“purer and stronger” is always unquestionably better. I
suspected that the fat depleted, highly activated supple
ments may have been prone to deteriorate once encapsu
lated, susceptible to rapid autodigestion on the shelf.
That may have been part of Kelley’s problem during the
mid1980s. I also became convinced that the fat in the
gland might not only help stabilize the mix, but provide
synergistic factors to assist the proteolytic enzymes in
their fight against malignant cells. Finally, I came to be
lieve that an enzyme with less activity, with more of the
total potential as precursor, might not only be more stable
in the bottle, but more effective against cancer.
As a first order of business, I obtained samples of
pancreatin from a number of suppliers who manufactured
their own products. I also visited several health food
stores and nutritional pharmacies in Manhattan, such as
Willner’s, purchasing a variety of pancreatic enzyme sup
plements. In the kitchen of my mother’s home in Queens
where we were staying at the time, I set up my own en
zyme assay, using Knox gelatin as my protein substrate
instead of casein, and the Viobin preparation Viokase as
my standard by which to measure the activity of other
products. I dissolved each capsule or tablet in a slightly
alkaline solution to help promote the enzymatic reactions,
and then observed the amount of gelatin digested over
time. The assay, which I repeated many times over a
number of weeks, worked quite well. Unfortunately,
nearly all of the enzymes I tested seemed highly activated
and highly processed, with all the fat removed.
Finally, I learned of the pancreas enzyme product derived
from New Zealand pigs available from Allergy Research
Group, a nutritional supplement company of some
renown based in Northern California. As a start, I was
happy about the source, since I had learned that New
Zealand had perhaps the cleanest environment of any
country on earth, as well as the strictest laws for raising
animals for commercial use. Diseases such as hoof and
mouth disease and trichinosis, I was told, had never been
reported there.
I also wanted enzymes derived from the pig pancreas,
thought to be most similar to the human organ. For
decades, before the advent of genetically engineered
preparations, physicians treated their diabetic patients
with pig insulin, which proved to be quite similar in
terms of amino acid structure to the human variety. In a
similar manner, pig enzymes, I had learned from my
conversations with Viobin scientists, most closely resem
bled ours, of all commercially available sources.
Most importantly, the Allergy Research Group (ARG)
specifications described their pancreas supplement as a
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freeze dried product, minimally processed,   
, yet it still tested active at moderate levels by my
own assay  exactly what we wanted. Though the mate
rial had not been intentionally activated as per Levin, I
suspected during the handling of the glands, some of the
precursors spontaneously converted, fortuitously to the
precise level we thought ideal. Then, with freeze drying
complete, all activation would come to a halt, leaving a
stable product with most of the proteolytic enzymes in
the precursor form.
I contacted the founder of ARG, Dr. Stephen Levine, and
introduced myself, explaining my plan to open up a prac
tice and my need for good quality enzymes. Though I
was virtually unknown at the time, he agreed to provide
me with as much of the product as we required. With a
supply of enzymes guaranteed, in late 1987 we opened
our practice with great optimism in an office in Manhat
tan. To our relief, this enzyme worked quite well, con
firming my belief that a minimally processed lightly
activated preparation, with the fat intact, was ideal for our
purposes. One of my first successes dated from Decem
ber 1987, a woman diagnosed with inflammatory breast
cancer who had developed metastases into the bone while
receiving chemotherapy. Told she had terminal disease,
she somehow learned about us and began our program.
She is alive today, over 21 years later, in excellent health
with all scans long ago showing complete regression of
her disease.
We treated all our early successes, right up until 1995,
with pancreatic enzymes available from ARG. Between
1995 and 1998, we entered into a research and develop
ment arrangement with Procter & Gamble, who gener
ously provided extensive financial support as well as a
team of scientists to help us determine definitively the
best enzyme formulation for our purposes. The company
spent considerable time, effort, and money evaluating our
enzymes, even sending researchers to New Zealand to
observe first hand the entire processing of the pancreas
glands from slaughterhouse to finished material. With
such assistance, we eventually refined the methodology
still further, to help guarantee consistent manufacture of a
stable, modestly active, minimally processed product
with most of the enzymes  but not all  in the precursor
form, and with a certain percentage of fat remaining.
Working with our New Zealand supplier, we developed a
method to help assure the desired potency with each
batch, without the need for Levin’s complicated system
of fat extraction and vacuum distillation. Today, we still
rely on that same enzyme preparation, which we find
works even more effectively than our earlier supplement.
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reflects how efficiently
the root was nourished (or intoxicated) via the blood
stream. As long as metals circulate, hair tissue will be
supplied.
 This feeding and storing mechanism continues over
time. Therefore, hair mineral levels reflect how
well or poorly the hair tissue was supplied over
time. While blood and urine testing reflects the pre
sent metal status only, HMA values indicate what
happened over time.
 As long as toxins circulate in the blood stream, hair
will be supplied. A ‘normal’ mercury or lead range
in hair does not necessarily exclude a metal burden.
If a metal such as Hg has fully crossed the blood
brain barrier and no additional exposure exits, Hg
will no longer be detected in the circulating blood
stream. Or, if metals are tightly bound in tissue
(such as fat tissue), little may find its way into
blood or urine.
 Since mercury is no longer circulating and thus not
supplying the hair root, it will not be detectable in
hair either.
 This principle largely applies to metals capable of
crossing the blood brain barrier.
 Some chelating agents such as DMSA (Dimercapto
Succinic Acid) cross the blood brain barrier, bind
ing metals, rerouting them back into the blood
stream where these metals  circulate
until excreted.
 This temporary circulation is often misinterpreted.
Some chelation therapists believe that the redistri
bution of brain metals into the blood stream causes
these circulating toxins to be transported to organ
cells where they are stored, causing intoxication of
other organ systems. This is a theoretical, but
unlikely probability. If this possibility would exist,
all chelation would lead to redistribution of chela

torbound metals into other organ cells. This is an
unlikely scenario. When a metal is tightly bound to
a chelating agent it will not be easily ‘dropped’. If
that were the case, chelation therapy would be en
dangering patients rather than detoxifying them; 
      




 Hair tissue storage depends on the body’s protein
metal binding ability, which decreases with age.
This actually means that in older, greyhaired
persons the bodily system is less likely to supply
hair tissue with nutrients and toxins. In fact, hair
mineral analysis of grey haired persons generally
shows lowborderline metal concentrations. If
elevated levels of any toxins are seen, we need to
be concerned. The same is true for children. ight
haired children have a lower proteinmetalbinding
capacity, and again, elevated levels of any toxin are
a sign of overexposure, and the exposure may have
happened in utero. We often see high mercury hair
levels in young children who have not been
exposed during their lifetime. Investigation into the
mother’s history often indicates amalgam treatment
during pregnancy, repeated immunization with
thiomersalcontaining vaccines, or high fish con
sumption as seen in Asian countries.
Improvement in method development and increased
instrument sensitivity have improved the spectroanaly
sis of all specimen, including hair. Unfortunately,
misinterpretation of hair mineral analysis results
abound. y now, it is a wellestablished fact that so
dium and potassium levels in hair do not represent a
patient’s nutritional status, but are generally an indica
tion of an inadequate sample preparation process.
In spite of all the negative information, hair is a useful
diagnostic tool for the evaluation of long term metal
exposure and there is an accumulation of evidence that
hair mineral analysis provides important information
about chronic undernutrition. While sample collection
is rather simple, and no time constraint applies to the
storage of hair, critical minds have lost interest due to
negative publicity. This is unfortunate, because no
other test allows us to view long term metal exposure
with such ease.
With the hope to improve understanding, I let the fol
lowing research summaries speak for this test. The
essential statements of these excerpts have been
trimmed without changing content or meaning. High






Spring 2006

MARCH 2010


lighted parts are commented by the author, reflecting
her opinion.
        
.
Samanta G., Sharma R., Roychowdhury T., Chak
raborti D. Department of Civil and Environmental En
gineering, University of Houston, N 107 Engineering
Bldg 1, Houston, T 772044003, USA.
gsamanta@mail.uh.edu. Sci Total Environ. 2004 Jun
232(13)3347.
For the first time, biological tissues (hair, nails, and
skinscales) of arsenic victims from an arsenic affected
area of West Bengal (WB), India were analyzed for
trace elements. Analysis was carried out by inductively
coupled plasmamass spectrometry (ICPMS) for 10
elements (As, Se, Hg, Zn, Pb, Ni, Cd, Mn, Cu, and Fe).
A   was used for digestion of the
tissue samples. To validate the method, certified refer
ence materialshuman hair (GBW 0701) and bovine
muscle (CRM 414)were analyzed for all elements.
The W test was used to study the normal/log normal
distribution for each element in the tissue samples. For
hair (n=44) and nails (n=33), all elements show log
normal distribution. For skinscale samples (n=11),
data are not sufficient to provide the information about
the trend. Geometric mean, standard error, and range
for each element were presented and compared with
literature values for other populations. This study re
veals the higher levels of toxic elements As, Mn, Pb,
and Ni in the tissue samples compared with available
values in the literature.     

      
This study reveals that in the arsenicaffected areas of
WB, the concentrations of other toxic elements in
drinking water and foodstuff should be monitored to
evaluate the arsenic poisoning.

 for about 10years now, closed vessel micro
wave digestion (see picture from our laboratory) is
used to prepare hair samples for analysis. As a result,
the accuracy of the analysis of elements such as arse
nic, mercury, and selenium improved dramatically. Be
fore microwave digestion, hair was acid digested in
open vessels under heat. This caused the more volatile
metals to escape, resulting in false low values of metals
such as arsenic, mercury and selenium.

In addition, the old spectroanalysis via MSICP was not
ideal for testing these halogenic metals. The newest
MSICP are utilizing cell techniue which provides a
high analytical accuracy, even for the most difficult
elements. In our recent governmental roundrobin, we
achieved a near 100% accuracy, something that was
impossible with previous instruments.

Mechanism of modern MSICP
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School and Harvard Pilgrim, 133 Brookline Ave., Bos
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Modern technique improved metal testing for all hu
man and animal specimen, including hair samples. Hair
analysis will not eliminate the need for blood or urine
testing, but provides valuable information for the diag
nosis of long term exposure.
   

Emily Oken,1 Robert O. Wright,2,3 Ken P. Kleinman,1
David Bellinger,4,5 Chitra J. Amarasiriwardena,3 How
ard Hu,3,5 Janet W. RichEdwards,1,6 and Matthew W.
Gillman1,7

1
Department of Ambulatory Care and Prevention, Har
vard Medical School and Harvard Pilgrim Health Care,
Boston, Massachusetts, USA; 2Department of Pediat
rics, Boston Children’s Hospital and Harvard Medical
School, Boston, Massachusetts, USA; 3Channing abo
ratory, Brigham and Women’s Hospital and Harvard
Medical School, Boston, Massachusetts, USA; 4Depart
ment of Neurology, Boston Children’s Hospital and
Harvard Medical School, Boston, Massachusetts, USA;
5
Department of Environmental Health, 6Department of
Epidemiology, and 7Department of Nutrition, Harvard
School of Public Health, Boston, Massachusetts, USA

Fish and other seafood may contain organic mercury
but also beneficial nutrients such as n3 polyunsatu
rated fatty acids. We studied whether maternal fish
consumption during pregnancy harms or benefits fetal
brain development. We examined associations of ma
ternal fish intake during pregnancy and maternal hair
mercury at delivery with infant cognition among 135
motherinfant pairs in Project Viva, a prospective U.S.
pregnancy and child cohort study. We assessed infant
cognition by the percent novelty preference on visual
recognition memory (VRM) testing at 6 months of age.
Mothers consumed an average of 1.2 fish servings per
week during the second trimester. Mean maternal hair
mercury was 0.55 ppm, with 10% of samples > 1.2
ppm. Mean VRM score was 59. (range, 10.992.5).
After adjusting for participant characteristics using lin
ear regression, higher fish intake was associated with
higher infant cognition. This association strengthened
after adjustment for hair mercury level: For each addi
tional weekly fish serving, offspring VRM score was
4.0 points higher [95% confidence interval (CI) , 1.3 to
6.7]. However, an increase of 1 ppm in mercury was
associated with a decrement in VRM score of 7.5 (95%
CI, 13.7 to 1.2) points. VRM scores were highest
among infants of women who consumed > 2 weekly
fish servings but had mercury levels ≤ 1.2 ppm. 
   
      
     
       


 Hair mineral analysis reflects long term
exposure. It can be used to evaluate the mercury status
in women before pregnancy occurs, allowing for nutri
tional corrections and adequate detoxification meas
ures.
     

    

Raagui I.BA.; Haswell S.J. Biological Trace Element
Research, Volume 1, Number 1, July 2001 , pp. 119
(19) 
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Mercury and selenium concentrations were determined
in scalp hair samples collected postpartum from 82
term pregnancy mothers and their neonates. Maternal
mercury and selenium had median concentrations of
0.39g/g (range 0.12.13g/g) and 0.75g/g (range 0.1
3.95g/g), respectively, and corresponding median neo
natal values were 0.24g/g (range 0.11.93 g) and 0.52
g/g (range (0.13.0g/g).  
      

    
        

       
 In the Group I mother/
neonate pairs, amalgam removal and replacement in 10
cases was associated with significantly higher mercury
concentrations compared to 17 cases of new amalgam
emplacement. Selenium concentrations showed no sig
nificant intergroup differences. The data from this pre
liminary study suggest that amalgambased dental treat
ment during pregnancy is associated with higher prena
tal exposure to mercury, particularly in cases of amal
gam removal and replacement.     




 Transplacental movement of mercury has
been documented. This is another study speaking
against dental treatment with, or removal of, amalgam
during pregnancy. It also supports infant hair testing.

       

Ingegerd Rosborg, Bengt Nihlgård, and Lars Gerhards
son . AMBIO: A Journal of the Human Environment.
Vol 32, Issue No7, Nov. 2003 pp. 440–446
Concentrations of 34 trace elements in hair have been
determined in 47 females from an acid region in south
ern Sweden, who were compared with 43 females from
an alkaline area. The concentrations of these elements
in hair and drinking water were determined by induc
tively coupled plasma optical emission spectroscopy
and inductively coupled plasma mass spectrometry.


        

For
some metals, e.g. calcium, lead, molybdenum, and
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strontium, there were positive correlations between the
concentrations in hair and water (rs = 0.34–0.57;p ≤
0.001), indicating the importance of intake from miner
als in water. The increased ratio of selenium/mercury
concentrations in hair samples obtained in the alkaline
district (p < 0.001) indicates that these subjects may
have better protection against the toxic effects of mer
cury.
 Metal uptake is influenced by pH, a fact we
recognize and pay attention to during chelation treat
ment.
       
       

E Bisse, F Renner, S Sussmann, J Scholmerich and H
Wieland . Department of Clinical Chemistry, Univer
sity Hospital, Freiburg im Breisgau, Germany. Clinical
Chemistry, Vol 42, 12701274, Copyright © 1996 by
American Association for Clinical Chemistry
Measurements of the concentration of iron in hair from
10 patients with chronic inflammatory bowel diseases
and from 10 healthy controls showed that the iron con
centrations were significantly (P < 0.05) lower in pa
tients before iron intake than in controls. Three weeks
after beginning iron treatment, the hair iron concentra
tions were found to be significantly correlated (r = 0.68;
P < 0.05) to reticulocyte counts.    
     
      
      
      
hair


None needed.
        

      


A. Ïlhana , Efkan Uzb, Sinem Kalia, Ahmet Varc, and
Omer Akyolb a Department of Neurology, Ïnönü Uni
versity, Turgut Özal Medical Center, 44069, Malatya,
TurkeybDepartment of Biochemistry, Ïnönü University,
Turgut Özal Medical Center, 44069, Malatya, Turkey
c
Department of Biochemistry, Firat University, Faculty of

Medicine, Elazig, Turkey
Eur J Neurol 6:705–709 © 1999 Lippincott Williams & Wil
kins
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In this study, hair magnesium (Mg), zinc (Zn), copper
(Cu), and manganese (Mn) levels, and serum Zn and Mg
levels were measured by atomic absorption spectropho
tometer in patients with epilepsy (n = 33) and healthy
subjects (n = 21), and results obtained were statistically
compared. The mean hair Cu, Mg, and Zn levels of epi
leptic patients were significantly lower than the levels of
control subjects. There was no significant difference be
tween epileptic patients and control subjects in respect to
the mean Mn levels. Mean serum Mg levels in epileptic
patients showed significant difference, but serum Zn lev
els were similar among both groups. When the effects of
anticonvulsant therapy on Cu, Zn, Mn, and Mg in the
hair, and Mg and Zn in the serum were analyzed in epi
leptics, there was no significant difference between the
patients with or without therapy. Likewise, the mean
trace element levels in epileptics showed no significant
difference according to the type of antielpileptic drug
and seizure, and gender.     



 Hair mineral evaluation of epileptic patients
should be part of the patient evaluation process.
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tract.  1934;28:599603.
13) Shively FL. 
. Dayton, H: JohnWatson Printing and
Bookbinding Co.; 1969.
14) Kelley WD. . Los Angeles,
CA: Cancer Book House; 1969.
15) Rice CC. Treatment of cancer of the larynx by subcu
taneous injection of pancreatic extract (trypsin). 
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by: Steve Austin, N.D.

: Taylor AJ, Villines TC, Stanek EJ, et al.
Etendedrelease niacin or ezetimibe and carotid in
timamedia thickness. 2009 Nov 15 E
publication ahead of print.
: Randomized unblinded intervention trial
: 317 patients with a history of coronary
artery disease (CAD) or at high risk for CAD who had
been taking a statin drug (for 6+5 years) that had re
sulted in lowdensity lipoprotein cholesterol (LDL)
levels <100 mg/dL and who had highdensity lipopro
tein cholesterol (HDL) levels <50 mg/dL for men or
<55 mg/dL for women entered the trial, of whom 208
completed the trial.
: All patients continued
to take statin drugs. Patients were randomized to add
either 10 gm/day Zetia (ezetimibe), a drug known to
further lower LDL levels, or timerelease niacin (TRN)
with a target dose of 2,000 mg/day. Of those assigned
to TRN, 75% achieved the 2,000 mg/day dosage with
the rest taking doses ranging from 500 mg/day to 1,500
mg/day. (While not specifically stated, it is likely that
those taking lower doses did so as the result of intoler
ance to TRN at the full target dose.) The intervention
lasted 14 months.


  : Change in carotid in
timamedia thickness after 14 months, changes in lipid
levels, and major cardiovascular events (e.g., myocar
dial infarction, revascularization, and death from CAD)


: Mean HDL levels rose 7.5 mg/dL in the
TRN group (P=0.001), while falling 2.8 mg/dL in the
ezetimibe group. Mean LDL levels in the ezetimibe
group declined by 17.6 mg/dL (P=0.001), compared
with a 10.0 mg/dL decline in the TRN group
(P=0.001). Significant reductions in triglyceride levels
were also reported in both groups. Carotid intima
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media thickness declined significantly in the TRN
group (P=0.003) but not in the ezetimibe group.


The incidence of major cardiovascular events was 1%
in the TRN group (2/160) versus 5% in the ezetimibe
group (9/165) (P=0.04 for the difference). Of those
events, 7 patients given ezetimibe died during the
course of the trial compared with only one death in the
TRN group. Three patients withdrew from the
ezetimibe group due to drug side effects compared with
17 patients receiving TRN (NS).
 : This is the first clinical trial to
compare the effects of statins plus niacin (as TRN) with
the effects of statins plus ezetimibe. The outcome was
strikingly clear, with TRN coming out the winner.
Both arms of the trial continued to take statin drugs as
they had been doing before the trial’s onset. Statin ther
apy alone has been shown to lower LDL and decrease
the risk of coronary events. Historically, LDL levels are
viewed as integral to the disease process and not simply
as markers. Thus, most researchers and practitioners
have believed that virtually anything that lowers LDL
will lower the risk of CAD. Indeed the vast majority of
agents or lifestyle changes that have been studied fit
this pattern. These new findings therefore contradict
our previouslyheld beliefs the researchers conclude,
“ . . . our findings challenge the usefulness of LDL cho
lesterol reduction as a guaranteed surrogate of clinical
efficacy . . . ”
The conventional drug studied, ezetimibe, had previ
ously been proven to add to the LDLlowering effects
of statins, but had not been proven to achieve primary
or secondary prevention of cardiovascular disease in
the process. The new findings appear to suggest that
ezetimibeinduced reductions in LDL buy no clinical
benefit and may actually increase atherosclerosis (as
indicated by the increase in carotid intimamedia thick
ness) while quintupling the risk of cardiovascular
events, at least when compared with the findings in the
TRN group).
The link between the etent of LDLlowering and
worse clinical outcomes in the ezetimibe group was
uncovered in analysis. As a result, we should
view the ezetimibe data with caution. analyses
often provide misinformation. If one hunts long
enough, eventually by chance, statistical significance
will attach to something. By chance alone, one observa
tion in 20 should achieve statistical significance. Thus,
the LDLlowering effect of ezetimibe may not have
been responsible for the apparent disease progression
reported by these researchers in subjects for whom the
decrease in LDL was most profound. Nonetheless,
these data provide no reason to consider ezetimibe a
therapeutic addition to treatment with statin drugs.




Unlike ezetimibe, niacin (either in crystalline or time
release forms) is known to raise HDL levels while also
reducing or stabilizing atherosclerosis and decreasing the
risk of coronary events.

B) 800 mcg/day FA and 400 mcg/day vitamin B12 with
or without vitamin B6 or placebo for a median of 39
months, with an additional 38 months of post
treatment followup

The amide form of vitamin B3 (niacinamide) is not used
to treat patients with CAD because despite its excellent
safety profile, it does not lower lipid levels. Crystalline
niacin, which does lower LDL while raising HDL levels,
is often avoided by cardiologists because of the high in
cidence of side effects both acute (e.g., gastrointestinal
distress, headaches, and flushing) and chronic (e.g., ele
vations in serum uric acid, glucose, and liver enzymes).
TRN avoids most (though not all) of the acute problems
associated with standard (crystalline) niacin, but has
been linked with a higher incidence of hepatotoxicity.

:
A) Recurrences of adenomatous polyps
B) CA diagnosis, CA mortality, and allcause mortality

While the difference in side effects between ezetimibe
and TRN did not achieve statistical significance, it
probably was the result of real problems caused by nia
cin and perhaps specifically by the timerelease form of
it. Patients assigned to large (500–2,000 mg/d) doses of
TRN require monitoring for ALT and AST levels as well
as fasting glucose and uric acid levels.
These findings suggest that when possible (dependent
upon the patient’s tolerance to TRN) TRN should now
be added to statin therapy.
     

by: Steve Austin, N.D.
:
A) Wu K, Platz EA, Willett WC, et al. A randomized
trial on folic acid supplementation and risk of recur
rent colorectal adenoma.     2009; E
published ahead of print October 28th.
B) Ebbing M, Bonna KH, Nygard O, et al. Cancer inci
dence and mortality after treatment with folic acid
and vitamin B12. 2009;302;2119–26.
:
A) Data taken from two randomized double blind inter
vention trials
B) Data taken from two randomized double blind inter
vention trials
:
A) 672 adults from the Nurses’ Health Study and the
Health Professionals Followup Study with a history
of adenomatous polyp formation
B) 6,837 adults from the Norwegian Vitamin Trial and
the Western Norway B Vitamin Intervention Trial
with a history of ischemic heart disease
:
A) 1 mg/day folic acid (FA) or placebo for 3–6.5 years
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:
A) The overall risk of adenoma recurrence was nonsig
nificantly lower in the group receiving FA supple
mentation (relative risk: 0.82; P=0.22). When sub
jects were divided by baseline plasma folate levels,
those who were relatively folatedeficient (defined
as a plasma folate ≤7.5 ng/mL) experienced a statis
tically significant 39% decrease in the risk of suffer
ing an adenoma recurrence (P=0.01). In contrast,
those with better folate status experienced a 28%
increased risk of adenoma recurrence, though that
trend did not achieve statistical significance
(P=0.27).
B) As expected, supplementation with vitamin B6 had
no effect on the primary endpoints. Although FA
and B12 were administered together, the researchers
have no reason to think the B12 component would
affect CA risks one way or the other. As a result, the
potential effect of vitamin B12 was mostly ignored
by the authors and by most of those who have subse
quently commented on these new findings.
Those assigned to groups receiving FA supplemen
tation experienced a 21% increased risk of being
diagnosed with CA (P=0.02), a 38% increased risk
of dying from CA (P=0.01) and an 18% increased
risk of dying from any cause (P=0.01). Each of these
risks increased slightly when the analysis was lim
ited to those who took FA for more than six months.
Although most of the higher risk was due to an in
crease in lung CA (most of it in smokers past and
present), the actual difference between the number
of lung CA diagnoses and lung CA deaths in the FA/
B12 groups versus the placebo group did not achieve
statistical significance. When the cases of lung CA
were removed from the data, the overall increased
risk for a CA diagnosis fell to 16%, which was no
longer statistically significant.
 : The  trial combines data
from two Norwegian trials, each of which had previ
ously discovered nonsignificant increases in CA risk
with FA supplementation. The pooling of data from
these two trials in an attempt to achieve the power to
uncover a significant relationship is related to the format
of metaanalyses. There’s nothing inherently wrong with
this approach. Indeed, the pooling of data in the other
new report, also from two different trials (Health Profes
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sionals Followup and Nurses’ Health Study HPF/
NHS) presents a somewhatrelated attempt to gain suf
ficient power to uncover whether FA supplementation is
having a true effect (positive or negative) on the risk of
precancerous polyps. However, the  researchers
had already noticed nonsignificant increases in CA risk
in both previous Norwegian trials before they put the
data together—increased risks that had not initially been
primary endpoints in either trial. One could argue that
this creates a set up to find the outcomes reported before
the investigation even began. Nonetheless, we need to
ask, why did both Norwegian trials find significant in
creases in CA risk as a function of FA supplementation?
While this question remains unsettling, we must keep in
mind that previous FA intervention trials, also in which
CA diagnoses and deaths were not primary endpoints but
 being followed, have not reported increased CA
incidence or CA mortality (    2006;
354:1567–77;  2008;300:2012–21).
At first glance, it appears the findings of these two re
ports are in neardirect conflict. The research tells
us that FA supplementation increases the risk of CA,
while the HPF/NHS data suggest that FA supplementa
tion does not increase the risk of precancerous changes
and may actually reduce them in deficient populations.
I suspect editors at  might defend the findings of
the trial they published in part by turning to the tenfold
greater size of the trial sampling. While this factor
should not be ignored, we need to keep in mind that the
smaller the trial, the more difficult it is to obtain statisti
cal significance. Both trials produced statistically signifi
cant findings. Besides, no matter how large the trial sam
pling might have been, while has published previ
ous reports from the PHF/NHS authors, I believe it’s
unlikely they would have published this particular re
port, if only because natural medicine came out the win
ner. Medical politics aside, for the most part the out
comes of these trials do not directly conflict.
We might guess that a significant increase in CA inci
dence (let alone CA deaths) could hardly be due to 
—even cigarettes—in just the 6  years of follow
up in the Norwegian trials. CA generally takes decades
before it becomes clinically apparent. However, if latent
undiagnosed CA had already existed in the FA
supplemented subjects who later were diagnosed with
CA in bigger numbers than those in the placebo group, it
is plausible that FA promoted those CA cells, revealing
the disease prematurely. This would fit with current con
cerns about supplementing FA to middleaged and older
adults, many of whom have or will have undiagnosed
CA.
The emerging view in the research community is that
when CA is not present, the effect of supplemental
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folates or even synthetic FA may primarily be to help
cells replicate normally, thus potentially 
against CA. This view has some scientific support, but it
remains a theory skating on ice yet too thin to depend
upon. By studying only middleaged and older adults
(groups more likely to contain subjects with undiag
nosed CA), neither of the new reports speaks to this is
sue (i.e., of potential CA prevention in children and
young adults supplemented with FA).
The  trial found an increased risk of lung CA
(mostly in smokers), but the HPF/NHS report does not
address that question. Even here, the  researchers
would have to admit that their concern should be consid
ered tentative. It has not been reported elsewhere, nor
did the increased risk of lung CA attain statistical sig
nificance in the new report. Thus, the appearance of that
increased risk might simply have been due to chance.
And what of the concerns regarding adenoma recur
rences and colorectal CA? Adenomas are cancerous
changes. Thus, they lie in a gray area between the nor
mal cells that might possibly be protected by FA supple
mentation on one hand, and CA cells that might be pro
moted by FA supplementation on the other. The findings
of the HPF/NHS report suggest that those effects may be
complex: protection in the folate deficient, countered by
a nonsignificant trend toward an  risk in those
that were folate ficient. While the report does
not deal with adenoma risk, the fine print shows that
those given FA supplementation had precisely the same
risk of colorectal CA as those given placebo (relative
risk=1.00). The  report did look at outcomes in
subjects with particularly low folate status (those with
plasma levels <3.9 ng/mL versus all others). But unlike
the HPF/NHS report, that (higher versus lower plasma
folate) analysis produced the same outcomes (data not
supplied, P value “≥0.06”). In this respect alone, the
findings of the two new reports are at odds, albeit with
very different cut off points for folatesufficiency versus
deficiency.
A prospective analysis from the same HPF/NHS trials
previously found that colorectal CA mortality was sig
nificantly  in those with the highest plasma folate
levels at baseline (   2008;26:3222–8). Two
small trials have also shown a reduction in adenoma for
mation with FA supplementation. In one case, the re
duced risk was statistically significant (
 2008;14:4492–8). In the other case, despite a
greater than 50% reduction in risk, the effect was not
statistically significant (   1994;
37:1340–1). In yet another attempted adenoma preven
tion trial, FA supplementation led to statistically signifi
cant increased risks of having an advanced lesion, multi
ple lesions, or diagnosis of noncolorectal cancers
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( 2007;297:2351–9). Thus, no clear picture has
yet to emerge, with some data suggesting prevention,
others showing no effect, and still other data suggesting
an increase in risk.
How might clinicians best deal with the complex and
unresolved relationship between CA and FA? I believe
the broad picture remains much as it was before publi
cation of these new reports. There is still hope but in
adequate proof that supplementation of folates or even
synthetic FA might reduce the risks of certain cancers
if given to those with a very low chance of currently
having undiagnosed CA—mainly the young. As for
older adults, they are now less folate deficient than in
the past as a result of the 1998 FDAmandated fortifi
cation program. So far, however, Americans appear to
remain deficient enough for further supplementation to
buy some protection, at least according to the PHF/
NHS data dealing with precancerous changes in the
colon and rectum. In regard to other cancers, in middle
aged and older adults (particularly in those who are not
folate deficient), there remains reason to fear that sup
plementation with synthetic FA (if not necessarily sup
plementation with natural folates, about which we
know far less), may increase CA risks. It may be im
portant to point out that we know little of the effects of
unmetabolized FAan issue that occurs as a result of
supplementation with synthetic FA and not with intake
of natural folates from food or from supplements. In
any case, the potential for an increased risk of FA
induced CA is what the  report appears to have
uncovered. That conclusion is not directly contradicted
by the findings of the HPF/NHS report.
The bottom line remains the same: until we know more,
we need to avoid gratuitous use of synthetic FA. Keep
ing in mind that food fortification is probably less than
sufficient for optimal neural tube defect prevention, FA
supplementation in young women who could become
pregnant should not be viewed as gratuitous.
I thank Dr. Richard Passwater for being the first to alert
me to these reports even before they appeared, and
sending me responses to the report by the Natu
ral Products Association and the Council for Responsi
ble Nutrition. I thank Dr. Alan Gaby for obtaining the
text of the AJCN report. Thank you also goes out to Dr.
Gaby and to Douglas Millar of Solgar Vitamins who
shared with me the  report with accompanying
editorial immediately upon publication.

by: Alan R. Gaby, M.D.

United States regulatory agencies have recently re
versed a 20year ban on the overthecounter sale of the
essential amino acid tryptophan, and will once again
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allow it to be sold as a dietary supplement. The United
States joins other countries such as the United King
dom, Japan, and the Netherlands in letting the public
have access to this valuable nutrient, which is often an
effective treatment for depression, insomnia, and pre
menstrual dysphoric disorder.
In the 1980s, tryptophan was a very popular dietary
supplement. However, overthecounter sale of this
amino acid was banned in 1989, after a manufacturing
error by one of the world's five tryptophan producers
introduced a contaminant into the product that resulted
in more than 1,500 of cases of eosinophiliamyalgia
syndrome, including 27 deaths. The manufacturing er
ror was identified and corrected relatively quickly, and
there have been no reports of eosinophiliamyalgia syn
drome resulting from the use of uncontaminated 
tryptophan.
Now that tryptophan is back, it is important to be
aware of ways to maximize its safety and efficacy.
First, be aware of drug interactions. ecause 
tryptophan increases serotonin levels, coadministration
of tryptophan and antidepressants that increase sero
tonergic activity (such as selective serotoninreuptake
inhibitors [SSRIs], amitriptyline, or monoamine oxi
dase inhibitors) may increase both the efficacy and the
toxicity of the drugs. If a patient is taking one of these
medications, tryptophan should either be avoided
completely or used with caution and in low doses
(perhaps 5001,000 mg/day), while monitoring for
signs of serotonin excess (serotonin syndrome). There
is one exception to this caveat: when initiating SSRI
treatment, administration of up to 2 g per day of
tryptophan for up to four weeks may accelerate the
onset of the drug's antidepressant effect and protect
against the development of insomnia, a frequent side
effect of SSRIs in the early stages of treatment. How
ever, patients should be monitored closely during this
time, because serotonin excess can be lifethreatening.
Coadministration of tryptophan and a triptan (e.g.,
sumatriptan, zolmitriptan, eletriptan) may also lead to
serotonin excess, and should be avoided. In addition,
tryptophan and 5hydroxytryptophan (5HTP) each
increase serotonin levels, and should not be taken to
gether.
Second, the timing of tryptophan administration in
relation to meals may influence its effectiveness.
Tryptophan competes with other amino acids for in
testinal absorption and for uptake into the brain. Taking
tryptophan with a highprotein meal decreases its
effectiveness, whereas taking it on an empty stomach
increases its efficacy. tryptophan is most effective
when taken on an empty stomach along with some car
bohydrate (such as a small glass of orange juice or a




piece of fruit). Eating carbohydrates causes the body to
release insulin, which promotes the uptake of L
tryptophan into the brain.
The dosage of Ltryptophan used in clinical trials has
usually ranged from 1 g per day to 6 g per day. In the
treatment of depression, there may be a "therapeutic
window," in that Ltryptophan may lose its efficacy if
the dosage exceeds 6 g per day. In treating depression,
Ltryptophan should be given in at least two divided
doses per day, in order to minimize fluctuations in
plasma tryptophan concentrations. For the treatment of
insomnia, many people take 500 to 2,000 mg 30 minutes
before bedtime. Ltryptophan appears to be most useful
for people with mild insomnia, for healthy individuals
who have longerthanaverage sleep onset latency (the
amount of time required to fall asleep), and for people
who have clear awakenings three to six times during the
night. For the treatment of premenstrual dysphoric disor
der, a doubleblind trial found that a dosage of 2 g three
times per day during the second half of the menstrual
cycle was beneficial. In my experience, as little as 500 to
1,000 mg taken at night during the last half of the men
strual cycle is sufficient to relieve dysphoric symptoms
in some cases.
While 5HTP appears to be an effective treatment for
depression and insomnia, it may preferable to use L
tryptophan. nlike 5HTP, Ltryptophan is a building
block for protein synthesis and is also metabolized to
important compounds such as niacin and picolinic acid.
Consequently, if a person is deficient in tryptophan, then
supplementing with Ltryptophan would provide a
broader spectrum of benefits than would treatment with
5HTP.


1) Levitan RD, Shen JH, Jindal R, Driver HS, Kennedy SH,
Shapiro CM. Preliminary randomized doubleblind pla
cebocontrolled trial of tryptophan combined with
fluoxetine to treat major depressive disorder: antidepres
sant and hypnotic effects.   
2000;25:337346.
2) Chouinard G, Young SN, Annable L, Sourkes TL. Tryp
tophannicotinamide combination in depression. 
1977;1:249.
3) Chouinard G, Young SN, Annable L, Sourkes TL. Tryp
tophannicotinamide, imipramine and their combination
in depression.  1979;59:395414.
4) Lindsley JG, Hartmann EL, Mitchell W. Selectivity in
response to Ltryptophan among insomniac subjects: a
preliminary report.  1983;6:247256.
5) Steinberg S, Annable L, Young SN, Liyanage N. A pla
cebocontrolled clinical trial of Ltryptophan in premen
strual dysphoria.  1999;45:313320.

      



by: Marianne Marchese, ND
Breast cancer is considered to be a multifactorial proc
ess. Genetic, lifestyle, immune and environmental fac
tors play a role. Part of the process leading to cancer is
acquiring damage to genes that regulate normal cell
growth. This damage or mutation can be caused in part
by exposure to chemicals in the environment and in
part by other factors. There are known risk factors for
breast cancer that are generally agreed upon throughout
the medical and scientific community. They include
early menarche, late menopause, having a first child
later in life or not having children at all, a history of a
first degree relative with breast cancer, a carrier of the
breast cancer gene, past exposure to ionizing radiation,
obesity, excess alcohol and use of a combination of
estrogen and progestin for four years or more in post
menopausal women.1 But these factors only account for
1040 of breast cancers.

We may never know the full range of factors that lead
to breast cancer but environmental factors must be con
sidered. Chemicals in the environment can act like es
trogen in the body. Breast tissue is extremely sensitive
to estrogen stimulation which causes breast cell divi
sion.2 Hormones such as estrogen, progesterone,
prolactin and growth hormone affect growth and func
tioning of breast cells.2 More than half of breast tumors
depend on estrogen.2 Environmental chemicals can act
like hormones and other growth factors.2 Environ
mental chemicals can affect the balance that controls
breast cell division and growth.3 One such chemical is
parabens.
Parabensare a group of synthetic chemicals that we are
exposed to everyday. They are in many cosmetics,
shampoos, lotions, soaps and many other grooming
products. They are what keep bacteria from growing in
the product. Common parabens used in cosmetic and
grooming products are methylparaben, ethylparaben,
butylparaben, and propylparaben. Typically more than
one paraben is used in a product and they are often
used in combination with other chemical preservatives.
Parabens were first approved for use in cosmetic prod
ucts in 1984 when the Cosmetic Ingredient Review
(CIR) determined they were safe. The CIR again
looked at the safety of parbens in cosmetics in 2003
and 2005 and again determined that parabens are safe
as used in cosmetics.

A 2004 study looked at 20 women with breast cancer
and measured the tumor tissue for 6 different parabens.






Spring 2006

MARCH 2010





 










































□ Dallas, TX □ Kansas City, KS □ Hartford, CT □ Los Angeles, CA □ Portland, OR
Name: _____________________________________________________________________________
Address: ____________________________________ City: _________________________________
State: ______ Zip: ______________ Phone: _____________________________________________
ail: __________________________________ Liense # ________________ State __________













Credit Card # ___________________________________
Expiration ______________Type of Card ___________








one  ax 

100% of samples had at least one paraben with methyl
paraben being the highest.4 The study discussed the in
formation in the context of the weak estrogenlike prop
erties of parabens and the influence of estrogen on breast
cancer. The study clearly had some flaws. First, it was a
small sample of women all of which had breast cancer,
and it did not compare this group to women without
breast cancer. Also, it is important to note that the study
did not show that parbens caused breast cancer but
merely showed a correlation.
The question of parabens’ estrogenicity has also been
raised. One study in 2002 showed that parabens can act
like estrogen in the body at the strength to cause breast
cancer cells to grow and proliferate.5 While a 1998 study
found that the most potent paraben, butylparaben, had an
estrogenic activity 10,000 to 100,000 fold less activity
than endogenous estradiol.7 Typically parabens used in
cosmetics are at levels ranging from 0.01% to 0.03%. A
2005 review of the estrogenic activity of parabens found,
based on maximum daily exposure estimates on the lev
els in cosmetics that parabens could not increase the risk
associated with exposure to estrogenic chemicals.7
The Darbre study did bring up an interesting point of
concern. The study showed that 5 of the 6 parabens
widely used in cosmetics can be detected intact in hu
man tissue. Often studies look at urine or blood levels of
chemicals which show changed or metabolized effects of
the chemical. This study showed unchanged, intact para
bens stored in human tissue. A report published in the
Journal of the American College of Toxicology in 1984
estimated that parabens are used in more than 13,000
consumer products.8 Parabens are easily absorbed
through the skin where most cosmetics are applied.9 We
know from body burden studies that the average Ameri
can has at least one form of parabens stored in their
body. In 2008, Dateline NBC ran a story about the body
burden of chemicals. They measured 76 chemicals in 2
families. Each family consisted of a mother, father and
two kids. All members of both families had low to mod
erate levels of parabens. This covers men, women, adults
and children.10 This finding is not surprising considering
parabens are in 13,000 grooming and hygiene products.11

Is there a concern for women applying a weak estrogen
to the skin every day through cosmetics, lotions, sham
poos, sunscreens lotions, and soaps? Caution may be
warranted based on the studies showing the weak estro
genic activity of parabens and their ability to penetrate
the skin and be found intact in human breast cancer tis
sue. However, further research needs to be done compar
ing a large group of women with breast cancer to a large
group of healthy women without breast cancer as well as
more estrogenicity studies in the lab. In the meantime,
look for products that are using phenoxyethanol, capryly
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glycol, potassium sorbate, ascorbic acid and grapefruit
seed extract as alternative preservatives. However, each
of these too come with controversy in regards to issues
including whether or not they have sufficient anti
microbial effects, labeling as natural, and the nature of
the chemical makeup.
 and  trade publications publish annual pre
servative issues that serve as a resource to manufactur
ers. Whole Foods Market has developed their “Premium
Body Care” list of products that meet the standards they
have set based on the most current safety and efficacy
data, research and resources available. Premium Body
Care booklets are available in Whole Foods stores.

1)        
    , edited by Janet
Gray, Ph.D., and published by the Breast Cancer Fund.
www.breastcancerfund.org
2) DeBruin LS, Josephy PD. Perspectives on the chemical
etiology of Breast Cancer.   .
2002;110:119128.
3) Aschengrau et al, Occupational exposure to estrogenic
chemicals and the occurrence of breast cancer: an ex
ploratory analysis  1998 ;34(1) :614
4) Darbre PD, et al. Concentrations of parabens in human
breast tumors. . 2004;24(1):513.
5) Byford JR, et al. Oestrogenic activity of parabens in
MCF7 human breast cancer cells.   .
2002;80:4960.
6) Routledge EJ, et al, Some alkyl hydroxy .benzoate pre
servatives (parabens) are estrogenic.   
 1998 Nov;153(1):129.
7) Golden R, Gandy J, Vollmer G. A review of the endo
crine activity of parabens and implications for potential
risks to human health. Crit Rev Toxicol. 2005;35(5):435
58.
8) Elder RRL Final report on the safety assessment of
methylparaben, ethylparaben, propylparaben and butylpa
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TRUE STRENGTH

TRUST. IN NUTRITIONAL HEALTH.
Trust Douglas Laboratories, the choice of thousands of physicians for over 50 years.
Trust Douglas Laboratories for best-in-class, science-based natural supplements manufactured
exclusively for health professionals. We are proud to offer you the largest and most innovative selection
of premium-quality products and formulations to help promote the wellness of your patients. Together
with health professionals like you, we have helped millions of patients improve their health and look
forward to helping millions more because…
You trust Douglas Laboratories. Your patients trust you.
Trust Douglas Laboratories® for Complete Health.
Trust Douglas Laboratories® for the nutrients adults need
with our world-class Ultra Preventive ® X, a carefully balanced
multivitamin formula that contains more than 50 nutritional
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our revised Ultra Preventive ® X multivitamin with the
following enhancements:
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Now contains Folate from Metafolin ®
Now contains Organic Fruit and Vegetable Blend
Now contains 1000 IU of vitamin D3 per serving
Continues to carry the 5-Star Standard Gold rating
from the Comparative Guide to Nutritional Supplements

douglaslabs.com
1-888-DOUGLAB
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