
Introduction
Many mineral elements occur in plant

and animal tissues in such minute amounts
that early workers were unable to measure
their precise concentrations with analyti-
cal methods then available. They were
therefore described as occurring in traces,
hence the term “trace element.” This is still
in use despite the development of modern
analytical laboratory techniques such as
atomic absorption spectrometry and neu-
tron activation analysis which have an abil-
ity to measure all trace elements in the
smallest of biological samples with great
precision and accuracy. In fact, it could be
argued that since the development of these
highly sophisticated techniques, the term
‘trace’ has become scientifically obsolete.1,2

A trace element is considered as essen-
tial for both man and animals if it meets
the following criteria: a) It is present in all
healthy tissues. b) Its concentration from
one species to the next is fairly constant.
c) Depending on the species studied, the
amount of each element has to be main-
tained within its required limit if the func-
tional and structural integrity of the tissues
is to be safeguarded, and the growth,
health, and fertility to remain unimpaired.
d) Its withdrawal induces reproducably the
same physiological and/or structural ab-
normalities. e) Its addition to the diet ei-
ther prevents, or reverses, the abnormali-
ties.3

Several trace elements are known to
fulfill this criteria, of which the most well
known are: iron, zinc, manganese, sele-
nium, chromium, copper, cobalt, nickel,
molybdenum and iodine. The majority act
as catalysts in a variety of enzyme system
functions. In this respect their roles range
from weak ionic enzymatic cofactors to

highly specific substances known as
metalloenzymes. 4a

The action of each element could be
further divided into the following: a) Bio-
logical action required to sustain optimum
health. b) Pharmacological action where
supplements are used in treating specific
deficiency conditions. c) Toxicological ac-
tion where a dose exceeds the biochemical
need.5 We will be discussing in this paper
the role of chromium, selenium and cop-
per in both animal and human metabolism.

Chromium (Cr)
Chromium in glucose metabolism

Chromium, in the form of naturally oc-
curring dinicotinic acid -gluthatione com-
plex, also known as glucose tolerance factor
(GTF), is vital for carbohydrate metabolism
as it potentiates the action of insulin.4b-8

Isolated from brewer’s yeast, the active
component of GTF was subsequently found
to contain trivalent chromium, nicotinic
acid, glycine, glutamic acid and cysteine.4b

As such, it normalizes blood sugar levels
in subjects with tendencies toward blood -
sugar fluctuations associated with diabe-
tes (hyperglycemia) and ‘Low blood sugar
(hypoglycemia).9

Both animal experiments and human
studies have demonstrated the first phase
of marginal chromium deficiency manifests
itself by slightly elevated circulating insu-
lin levels in response to glucose loading.
Largely due to an increased hormone pro-
duction, in this phase most insulin depend-
ent physiological functions tend to remain
intact. The second phase, well character-
ized in both animal experiments and hu-
man studies, begins to show signs of the
metabolic disorders associated with low
chromium intake which include signifi-
cantly abnormal glucose f luctuations
and disturbances in lipid metabolism.10
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The final phase of inadequate chromium
intake manifests itself by a marked insulin
resistance to glucose loading, resembling a
diabetes-like syndrome, which eventually
leads to an exhaustion of pancreatic insu-
lin production and ultimately to the devel-
opment of insulin-dependent diabetes.6,11

Research has already established that
insulin-dependent diabetic children ex-
hibit a significantly lower hair chromium
concentration compared to controls.12

Other studies have found that chromium
absorption and excretion in diabetics is
two to four times greater than in healthy
individuals,13 and that subjects who died
with diabetes had significantly lower
hepatic chromium concentration com-
pared to nondiabetics.14

Chromium in lipid metabolism and
ischemic heart disease

Ever increasing research evidence has
linked low dietary chromium with distur-
bances in lipid metabolism and hence in the
development of arteriosclerosis. For exam-
ple, when rats were placed on low chromium
diet, not only their glucose tolerance became
impaired but also their serum cholesterol
levels increased. Further investigations re-
vealed that these animals suffered a far
greater number of aortic plaques compared
to those fed with sufficient chromium.15,16

Similar results have been observed when ex-
perimenting with rabbits.17,18

Studies among the human population-
made similar findings.19-25 For example, one
large epidemiological survey found signifi-
cantly lower chromium values in individu-
als with cardiovascular morbidity and mor-
tality compared to controls.22 Another found
a far greater incidence of low hair chromium
concentration in subjects with arterioscle-
rotic heart disease compared to healthy in-
dividuals of the same age.23 Yet another re-
ported that subjects who had died from
coronary artery disease had much lower
chromium levels in their aortic tissue com-
pared to those who died from accidents.24

One study found significantly lower se-
rum chromium levels in individuals with
angiographically determined coronary ar-
tery disease compared to healthy controls.25

According to the authors: “When the role
of chromium was assessed in the context
of selected risk factors (age, sex, race, cho-
lesterol, triglycerides, systolic blood pres-
sure and diastolic blood pressure) by sim-
ple regression analysis, low chromium con-
centrations proved to be the best predic-
tor of coronary artery disease.25 The pro-
tective effect of chromium against the de-
velopment of heart disease is not yet fully
understood. However, considering that
chronically high insulin levels are charac-
teristic in many subjects who either have
developed, or might develop, arteriosclero-
sis, some researchers suggested that one
reason for the high frequency of coronary
artery disease seen in chromium-deficient
individuals, could be their inability to main-
tain normal levels of insulin.26

Chromium in protein synthesis
The role of chromium in the function

of nucleic acids metabolism and synthesis
is indicated by the high concentrations of
this trace element present in nuclear pro-
teins relative to other transition metals.4b,7,27

Animal experiments have shown that chro-
mium is concentrated largely in the nuclear
fraction of the cells, the remainder is di-
vided between the mitochondria and the
microsomes.4b Other experiments have
demonstrated that chromium-deficient di-
ets lead to an impaired capacity for incor-
porating amino acids, particularly glycine,
serine, methionine and gamma-amino-
isobutric acid, into proteins.4b

Chromium in reproduction
As chromium deficiency has an ability

to depress nucleic acid synthesis, experi-
ments have shown that rodents fed diets
low in chromium have a significantly lower
sperm count and decreased fertility com-
pared to chromium-supplemented con-
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trols.28 Considering that chromium is es-
sential for maintaining the structural sta-
bility of proteins and nucleic acids, studies
on animals have found that this element is
also vital for healthy fetal growth and
development.4b

To date, studies on humans have es-
tablished that premature infants, and those
with evidence of intrauterine growth retar-
dation, have significantly lower hair chro-
mium status compared to infants born full-
term.31 Others have found that multiparous
women have far lower body chromium lev-
els compared to nulliparae.32 These findings
indicate that chromium is indeed an essen-
tial trace element during fetal growth and
development.29-31

Chromium content in foods
Dietary surveys have established that

chromium content in Western diets is con-
sistently below the Recommended Dietary
Allowance (RDA). This is largely due to an
ever increasing consumption of refined
sugar and white flour,27,29,30,33 not only be-
cause chromium is discarded in these foods
during processing but also because these
foods further exacerbate chromium defi-
ciency. This is because the human body can-
not metabolize and transform these highly
refined foods into energy without the pres-
ence of chromium. It is therefore obvious
that the more of these highly refined foods
one consumes,  the more chromium is de-
pleted from already marginal body stores.27

Selenium (Se)
As with other trace elements, early

researchers concentrated on the role of
selenium in animal disease conditions. The
role of selenium in animal physiology was
first established when it was found that
selenium could prevent liver necrosis in
vitamin E-deficient rats.34 Selenium is able
to prevent exudative diathesis and pancre-
atic fibrosis in poultry, hepatosis dietetica
in pigs and muscular dystrophy in lambs,
calves and other species. Furthermore, it is

a vital element for growth and for main-
taining optimum fertility status.4c

In humans, selenium increases the
growth of fibroplasts in culture.35 It is also
a vital component of an antioxidant en-
zyme known as gluthatione peroxidase.36

Furthermore, it prevents the occurence of
Keshan disease and juvenile cardiomyopa-
thy, found in countries where the soil is low
in this essential mineral.37 An ever increas-
ing number of epidemiological surveys are
linking low dietary selenium with the de-
velopment of cancer and cardiovascular
disorders.38,39

Selenium in Glutathione Peroxidase
Selenium is a vital component of an

enzyme known as glutathione peroxidase
(GSH-Px) which forms a part of the body’s
defence system by protecting cells against
lipid peroxidation.40-45 The activity of GSH-
Px has been demonstrated to occur in wide
range of body tissues, fluids, cells and sub-
cellular fractions. The highest GSH-Px ac-
tivity has been found to occur in the liver,
moderately high in erythrocytes, heart
muscle, lung and kidneys, and lesser in the
intestinal tract and skeletal muscles.4c

When it became evident that selenium
is an essential component of gluthatione
peroxidase, the puzzling relationship be-
tween selenium and vitamin E became bet-
ter understood. It is believed that the role
of vitamin E in selenium metabolism is to
enhance the GSH-Px activity.45 Others are
more precise suggesting that selenium, in
the form of GSH-Px, is of primary impor-
tance because of its ability to destroy the for-
mation of free radicals before they have a
chance to attack the cellular membranes,
while vitamin E functions on the cell mem-
brane itself as a specific lipid-soluble
antioxidant.4c

Selenium and cancer
The idea that selenium has an inhibi-

tory effect on carcinogenesis comes both
from animal experiments and human stud-
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ies. The epidemiological evidence of low
selenium status and human cancer was
first demonstrated in ten cities with a
population of 40,000-70,000 by Shamberger
and Frost.46 The results showed a clear in-
verse relationship between selenium status
and cancer death rates. Cancer of the stom-
ach, esophagus and rectum were found to
be particularly high in selenium-poor ar-
eas. Another survey compared selenium
distribution with female breast cancer
mortality. The study found that the inci-
dence of breast cancer was significantly
higher in selenium-poor areas compared to
areas high in selenium.4c Other researchers
have come to similar conclusions.47

Admittedly these findings do not nec-
essarily imply a causal relationship between
low selenium status and cancer. However,
when epidemiological data are taken in
conjunction with animal experiments,
there seems to be little reason to doubt that
selenium has an inhibitory effect on can-
cer formation. An obvious logical corollary
to these findings is that human cancer in-
cidence and mortality could be lowered by
taking selenium supplements.4c,46-50

Selenium and Cardiovascular Disease
Epidemiological evidence has shown a

significantly increased incidence of heart dis-
ease and thrombosis in areas low in selenium
compared to selenium-rich areas.33,38,39,51,52 It
is believed that the role of selenium in the
prevention of heart disease stems from its
activity to protect, via glutathione peroxidase,
blood platelets and cells against oxidative
injury.52-54 Studies on animals have shown that
during graded selenium depletion, glutath-
ione peroxidase activity decreases stepwise
with lesser dietary intake and increases when
selenium is added to the diet.55,56 In order to
protect against the development of heart dis-
ease everyone, particularly those living in se-
lenium-poor areas, ought to take an addi-
tional selenium supplement.51-56 However, it
is worthy to note that selenium can be toxic
when taken in excess.

Selenium in Reproduction
Selenium deficiency results in im-

paired reproductive performance in all spe-
cies studied. In hens, selenium deficiency
reduces both egg production and
hatchability. In cows and ewes it leads to
high embryonic mortality. Rats fed on low
selenium, gave birth to pups which were
almost hairless, grew slowly and failed to
reproduce when mature. In all instances,
selenium added to the basic diet restored
both growth and reproductive capability.4c

Earlier studies of the role of selenium in
fertility were largely confined to the female
but research is now extended to the male.
Experiments on rodents have shown that
selenium is vital for maintaining the integ-
rity of sperm mitochondria.57,58 Also that se-
lenium deficiency leads to a reduced testicu-
lar growth. Further investigations revealed
degenerative changes in the epididymis which
is related to sperm maturation. The epididy-
mal changes appeared to be even more sen-
sitive to selenium deficiency than the growth
and development of the testis. In addition,
the sperm was found to be immotile. This im-
proved almost linearly with the increasing
amount of selenium added to the basal diet.4c

Selenium Content in Foods
Since selenium is not essential for

plant growth, the level of selenium in foods
of plant origin depends on the soil condi-
tions under which they are grown. Studies
have shown that the selenium content of
cereal crops between different countries,
even between regions, ban vary as much as
1,000-fold. This has been compounded fur-
ther by the extensive use of agrochemicals
which, with acid rain, tends to wash any
remaining traces of selenium out of the soil.
As a result, even the livestock that graze
on these selenium-poor pastures are invari-
ably low in this essential trace element. This
means that not only is the meat we eat low
in selenium but also products such as eggs
and milk.38 However, since cereals tend to be
the main component of most diets, studies
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have found that the selenium intake in Brit-
ain has declined by about 50% since the
1970s when imports of high selenium North
American wheat (200-500mcg/kg) were re-
placed with low-selenium UK (EU) wheat
(20-50 mcg/kg). Consequently it is estimated
that dietary selenium intake in Britain is less
than half that which is required for optimum
health.59 Food processing further depletes se-
lenium from our staple diet. For example,
brown rice has fifteen times the selenium
content of white rice, and whole wheat flour
contains twice as much of this vital trace
element compared with the white variety.60

Copper (Co)
The earliest manifestation of copper

deficiency was found to lead to anemia in
rodents.61 Subsequently, a host of other ab-
normalities were recognized in copper-defi-
cient animals including defective wool kerati-
nization, abnormal bone formation and ar-
terial and cardiac aneurysm.62-64 Other features
among the offspring born to animals sub-
jected to severe copper deficiency was found
to include neurological problems such as
ataxia, seizures and episodic apnea which
were believed to be caused by a lack of myeli-
nation leading to a reduced nerve cell forma-
tion during embryonic development.4d,65,66

As the investigation of copper bio-
chemistry has advanced, the identification
of intermediary pathways of various
cuproenzymes has provided an increased
understanding of the pathophysiological
basis for these abnormalities. Conse-
quently, an ever increasing number of dis-
orders associated with copper deficiency
have been recognised in humans which
have been noted to be strikingly similar to
those observed in animal experiments 4d,67,68

Copper deficiency in anaemia
 In humans, nutritional copper defi-

ciency leads to hypochromic anemia and
neutropenia.67-69 Further studies have estab-
lished that the anaemia appears to be related
to defects of iron mobilization due to a com-

bined defect of both ceruloplasmin
ferroxidase activity and intracellular iron
utilization.70,71

Copper in Superoxide Dismutase (SOD)
In human blood, equal quantities of

copper is bound in red blood corpuscles
and plasma. In the former, it is loosely
bound to amino acids. Moreover, 60% of
copper in the blood is tightly bound to a
copper-zinc-dependent enzyme known as
superoxide dismutase (CuZnSOD) which is
a powerful antioxidant. A similar anti-
oxidative enzyme is dependent on the trace
mineral manganese (MnSOD). As with glu-
tathione peroxidases the role of superoxide
dismutases is to protect calls against free-
radical injury.33

Copper in bone and arterial defects
Menkes disease, caused by a genetic

copper deficiency, was first described in
1962 as a syndrome seen in infants charac-
terized by poor growth, white brittle hair
with peculiar twisting, arterial defects, fo-
cal cerebral degeneration and mental retar-
dation.72,73 Some studies have also linked a
severe copper deficiency in infants to patho-
logical bone fractures similar to those seen
in “battered child syndrome.74 In experimen-
tal settings, these defects are believed to be
related to reduced activity of a copper-de-
pendent enzyme, lysyl oxidase, which is vi-
tal for the cross-linking of collagen.75,76

Copper in cardiovascular and lung
disorders

Cardiovascular disorders are evident in
almost All species subjected to severe cop-
per deficiency whether genetic or nutri-
tional in origin.4d These appear to be caused
by an impairment of cross-link formation
of soluble elastin and collagen due to de-
pression of the previously mentioned lysyl
oxidase activity.76-78 Similarly, the emphy-
sema-like lung condition observed in some
copper deficiency states appears to occur
for the same reason.68 Other factors, par-
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ticularly the peroxidative damage that is
frequently seen in both lung and cardiovas-
cular pathology, in believed to to directly
related to aft excessive free radical forma-
tion due to a reduced superoxide dismutase
(CuZnSOD) activity.67

Copper Poisoning and Toxicity
Although copper in an essential ele-

ment, an excessive amount is toxic. The
symtoms of copper poisoning, which is fre-
quently associated with suicidal intent, are
clearly documented including: nausea,
vomiting, diarrhea, hypotension, jaundice,
hematuria, anuria, coma and death.80 Un-
fortunately however, a low-level copper
toxicity seems to affect most of us. One of
the most prominent sources of copper
comes from our drinking water supplies
running through copper piping, particu-
larly in areas where the water is soft and
acidic, as this literally corrodes layers of
copper from the pipes. This action also
occurs when acidic foods are cooked in
copper pans.29,30 Cigarette smoking is an-
other prominent source of excessive cop-
per accumulation.81 Similarly oral contra-
ceptives are notorious in raising the body’s
copper burden.29,30,82,83

The late Dr. Carl Pfeiffer of the Brain
Biocentre in Princeton, New Jersey, con-
ducted extensive research on copper me-
tabolism and human health. His findings
indicate that a high body copper burden
can be responsible for such diverse disor-
ders as hypotension, heart disease, premen-
strual tension, postpartum depression,
paranoid and hallucinatory schizophrenias,
childhood hyperactivity and autism.60

Toxic Trace Elements
The classification of trace elements

includes a group of non-essential or toxic
trace elements because their biological sig-
nificance is confined to their toxic proper-
ties only. These include (besides an excess
of copper) lead, cadmium, mercury and
aluminium, all of which we acquire mainly

through environmental contamination in-
cluding air pollution, modern agriculture
and industrial practices and contaminated
food/water supplies.29,30

An excessive lead accumulation in
children is known to cause hyperactivity, a
reduced intelligence and anti-social behav-
iour. In adults, it is associated with heart
disease, cancer and infertility, and with
criminality.84 In addition, a high maternal
lead is known to lead to miscarriage, a re-
duced birth weight and a number of fetal
malformations.29,30,85 High aluminum , mer-
cury and cadmium are linked with similar
problems to those associated with high lead
and copper. Evidence has shown that all
heavy metals, even at relatively low concen-
trations, have a significantly negative effect
on fertility and pregnancy outcome.29,30

Hair-Mineral Analysis
Until recently, the recognition and con-

sequent treatment of heavy metal excesses,
including trace and macro-mineral deficien-
cies, has been hindered by a lack of reliable
diagnostic techniques. Although blood,
sweat and urine have been used, unfortu-
nately these have been found to be ineffec-
tive in detecting long-term exposure due to
the fact that body fluids are in a constant
state of flux, thereby reflecting only a very
recent exposure of some hours or days.87-89

However, since the development of mod-
ern laboratory techniques such as atomic
absorption spectrometry and neutron acti-
vation analysis, trace element concentrations
can now be measured from the smallest of
samples with great precision and accuracy.
Particularly, since the introduction of the in-
ductively coupled plasma mass spectometry
(ICP-MS) system which has a multi-detection
capacity, hair tissue analysis has become the
diagnostic tool of choice because it has an
ability to measure simultaneously the pres-
ence of the following trace elements: zinc,1,2,90

copper,1,2,90 manganese,1,2,90,91 selenium, molyb-
denum,1,2,94 vanadium,1,2,95,96 cadmium1,2,97,98

lead1,2,99,100 and mercury.1,2,101,102
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The advantages of hair tissue analysis
over other diagnostic samples are as fol-
lows: a) Mineral concentrations are not
subject to rapid fluctuations due to diet or
other variabilities and therefore reflect a
long-term nutritional status. b) Sample
collection is non-invasive. c) Samples are
stable at room temperature. d) Analytical
methods are simple because mineral con-
centrations in hair are relatively high com-
pared to other measurements.27

In the past, hair analysis had a rather
doubtful reputation because laboratories
tended to use different sample preparations
which affected the outcome. However, since
most laboratories are currently using simi-
lar preparation and digestion processes, the
results are becoming more identical. How-
ever, it is unlikely that the results between
different laboratories will ever be exactly
alike as each machine tends to have its own
particular level of sensitivity. To avoid these
fluctuations in comparing results, it is rec-
ommended to use the same laboratory in-
strument.

Trace Element Interactions
With the progress made in measuring

and understanding the specific functions
of macro, trace and toxic minerals in hu-
man physiology, it has become evident that
the action of each element can either be
potentiated, or reduced, by the presence of
another. This is also why the ratio between
the concentration of any given mineral
found in body chemistry affects whether or
not deficiencies or toxicities may occur. The
requirement and hence the nutritional ad-
equacy of a particular mineral depends on
other minerals already present in the body
chemistry. To appreciate this concept it is
necessary to delineate a basic definition.103

Interactions between minerals can be
either positive or negative. A positive
(synergistic) action takes place where an
element requires the presence of at least
one other elementfor its metabolic efficacy.
An example of synergy is between copper

and iron as both are required for the pro-
motion of hematopoesis. A negative (an-
tagonistic) interaction occurs whenever a
normal metabolic function of an element
is impaired by the relative excess of another.
A good example is between copper and iron
because an excess of one reduces/affects
the presence of the other. This phenom-
enon invariably takes place when compet-
ing ions possess the same, or very similar,
electron configuration.104

The synergistic or antagonistic classifi-
cations say nothing about the exact site of
their occurence, however, most occur either
at the site of absorption, metabolism or ex-
cretion.103 Antagonistic interactions are par-
ticularly evident between selenium:cad-
mium and selenium:mercury,103,105 and be-
tween manganese:iron, zinc:cadmium,
zinc:iron and zinc:copper.103,106,107 This means
that high cadmium and/or mercury levels can
be lowered by taking additional selenium.
Likewise, zinc can be used for reducing a high
copper, iron and/or cadmium burden.

The antagonism between copper and
zinc warrants special concern because zinc
is centrally involved in over 80 different
enzyme system functions, including most
events relating to cell division and nuclear
acid synthesis.108 Considering the impor-
tance of zinc in human physiology, it is not
suprising that zinc deficiency is associated
with numerous mental, physical and repro-
ductive disorders.108

In infants, sub-clinical zinc deficiency
is known to lead to poor growth, hypogo-
nadism and reduced immunity. In children,
it is associated with autism, dyslexia, apa-
thy, lethargy, irritability and childhood hy-
peractivity. In adults zinc deficiency has
been linked with the development of both
senility and Alzheimer’s disease.108

Considering that most enzymes relat-
ing to cell division and replication are zinc-
dependent the time of conception and
pregnancy, represent the most vital period
for ensuring an optimum zinc status. Both
animal experiments and human studies
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have found that low maternal zinc leads to
the following reproductive failures: infer-
tility, miscarriage, intrauterine growth re-
tardation, small head circumference and an
increased number of congenital malforma-
tions. In males, a low zinc nutriture has
been found to be responsible for a low
sperm count, slow sperm motility, mal-
formed sperm and infertility.29,30,108

The Foresight Approach
Realizing that both toxic metal ex-

cesses and trace mineral deficiencies are
associated with all forms of reproductive
failures, Foresight (The Association for Pro-
motion of Preconceptual Care) has, since
it was formed over 20 years ago, advocated
hair tissue analysis before conception takes
place.29,30 If the results show that metals are
above the threshold, Foresight advises an
individually tailored cleansing program
which may include, besides appropriate
minerals, vitamin C and/or garlic which are
known for their ability to eliminate heavy
metals. If the toxic metal burden is severe,
a combination of minerals may be sug-
gested.30 In addition, if hair-tissue analysis
shows either trace- or macro-mineral defi-
ciencies, Foresight recommends appropri-
ate supplementation. This program is given
for a stated period after which the hair is
re-tested. In cases where the results have
not yet reached the levels required for a
healthy fetal development, supplements
will either be repeated or adjusted, until
hair-tissue analysis is compatible with the
optimum health and development of the
future infant.29,30

Foresight’s Preconception Care Pro-
gram is highly effective, This was confirmed
by an audit conducted by Dr Neil Ward and
his team at the University of Surrey Chem-
istry Department, after following a cohort
of 367 Foresight couples. Of these, 136 cou-
ples had previous infertility problems and
139 had suffered from one to five previous
miscarriages. The cohorts also included 11
couples who had delivered a stillborn child,

seven whose children were malformed and
45 couples who had infants born with a low
birth weight. A total of 86 couples reported
more than one of these problems.

After implementation of  Foresights’
recommendations and within the timescale
of the study, 327 babies were born. The av-
erage gestation age was 38.5 weeks and the
average birthweight 3.3 kg. Each child was
born perfectly healthy and no baby had to
be admitted to Special Baby Care Unit.
There were no miscarriages or stillbirths.109

In January, 1996 Earl Baldwin of Bewley
discussed in the House of Lords the effec-
tiveness of Foresight’s Preconception Care
Programme. He states: “In the realm of re-
productive health, Professor Barker in
Southampton has been showing that mal-
nutrition in the womb can affect health in
later life. But few people know of the pio-
neering work of a small organization called
Foresight, which for years has been target-
ing the health of couples before conception,
In this country a quarter of all pregnancies
ends in miscarriage. One baby in 11 is born
prematurely one in 17 is malformed, to say
nothing of those couples who are unable
to conceive at all. Foresight’s doctors attend
to the parent’s diets, especially their micro-
nutrient levels, and to the possibility of a
toxic overload with lead and other sub-
stances. When you consider all that is in-
volved in in vitro fertilization you would
think that some encouragement might be
given to the low-cost alternative, instead
of the demand that Foresight should fund
and conduct a double-blind trial which by
the nature of the treatment is an impossi-
bility. Here we have a classic example of the
mismatch between orthodox research tools
and non-conventional approaches which
invariably blocks the progress in promis-
ing fields...”.110 Foresight’s Preconception
Care Programme helps to assure a healthy
birth based on consideration of the impor-
tant role played by trace minerals in repro-
duction.
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Correspondence

Treating ALS
In a recent edition of the Journal of

Orthomolecular Medicine1 I argued that
Parkinson’s disease, multiple sclerosis (MS)
and amyotrophic lateral sclerosis (ALS) all
occurred as a consequence of an excess of
glutamate. In subsequent correspondence,2

I suggested that nicotine, a glutamate an-
tagonist, would prove to be protective
against Parkinson’s disease, in part, be-
cause it augments dopaminergic neuro-
transmission.3 I am happy to report that Dr.
Paul Newhouse of the University of Ver-
mont has since shown that 15 Parkinson’s
patients made substantial physical and
mental improvement whilst wearing the
nicotine patch.4 If my iodine-dopachrome-
glutamate hypothesis is correct, I expect
nicotine will also be helpful in the treatment
of both MS and ALS.

In the original paper,1 I further argued
that levodopa should prove to be of bene-
fit in the treatment of all three disorders,
but could provide only evidence of its value
in Parkinsonism and MS. Subsequently I
have discovered a very stimulating thirty-
year-old paper, authored by Dr. André
Barbeau, the then Director of the Depart-
ment of Neurobiology at the Clinical Re-
search Institute of Montreal.5 This paper
describes an attempt to explore the value
of additional dopamine in the treatment of
a wide range of disorders, including Par-
kinson’s disease, ALS, Steele-Richardson-
Olszewski syndrome, Torsin dystonias,
Wilson’s disease, Pick’s and Jakob-
Creutzfeldt diseases, renal function, mania
and depression. Of particular interest here
are Barbeau’s comments on levodopa’s im-
pact on amyotrohic lateral sclerosis.5

“The knowledge that symptoms of this
disease (ALS) were often present in pa-
tients afflicted with Parkinson-dementia
complex led us, as a last measure, to try L-
dopa in a few advanced cases.  The prelimi-
nary results are surprising, and although
we do not understand them, they are of
such a nature as to warrant further con-

trolled studies.”
I have searched, without success, for

any additional literature published by Dr.
Barbeau and/or his colleagues, describing
the impact of levodopa on advanced ALS.
However, the quotation just provided sug-
gests to me that his initial use of levodopa
produced improvement in the well being
of advanced ALS patients. If this interpre-
tation of his comments is correct, it pro-
vides further evidence to support the
iodine-dopachrome-glutamate hypothesis.1

–Harold D. Foster, Ph.D.
Department of Geography, University of

Victoria. PO Box 3050, Victoria, BC V8W 3P5
e-mail: hfoster@office.geog.uvic.ca
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