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Megavitamin Therapy:
What Is the Evidence?

There is a need for better understanding
of the advent of megavitamin usage
as a popular phenomenon

Much controversy surrounds the use of vitamins in
amounts beyond the physiological range. The problem
is not simply a question of aitered requirements under
different physiological and pathological circumstances,
but whether there is special merit in short term or long
term use of amounts several-fold the upper limit of what
might be required as a vitamin in even a disease state.
Some claims for megavitamin therapy have a reason-
able basis in terms of relative deficiency resistant to
physiological amounts or to pharmacological rather than
physiological properties of these compounds; other
claims have been advanced on the basis of interesting
postulates, without substantiating evidence; yet other
claims are in the realm of quackery or pseudoscience.

What Is a Vitamin?

There is no chemical similarity amongst vitamins. All
that they have in common is that they are essential nu-
trients required in small amounts for normal metabolic
functions and are not synthesised in the body so that
there must be exogenous sources.

There are 13 such substances recognised by various
national and international expert committees. Four of
these are the fat soluble vitamins, A, D, E, and K. Nine
are water soluble: B, (thiamine), Bz (riboflavin), niacin
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(or nicotinic acid - sometimes referred to as Bj), Bg
(which includes 3 naturally occurring related com-
pounds, pyridoxine, pyridoxal and pyridoxamine), fo-
lacin (also referred to as folic acid, although folic acid
as such is not found in food, but rather in medication),
B2, biotin, pantothenic acid and C (ascorbic acid).

Although exogenous sources may be necessary, vi-
tamin D can be formed in the body from 7-dehydro-
cholesterol, vitamin A from carotenoids and niacin from
tryptophan. The exogenous sources of vitamin K and
biotin include gut microflora as well as food.

National committees have made recommendations
about daily allowances or intakes (RDAs or RDls) in the
case of some vitamins and about safe and adequate
ranges of intakes in the case of others where less in-
formation is available. These are shown in table | with
reference to adult men and women. Adjustments are
required, in general, for children and for women during
pregnancy and lactation. They may also be required with
advancing years. Requirements are less than allow-
ances. An RDA or RDI will be a satisfactory intake for
almost all healthy individuals in a community.

What Is a Megadose?

An intake of a vitamin several-fold the amount re-
quired for normal bodily metabolism can be regarded
as a megadose. At these levels, it is the pharmaco-
logical or toxicological properties rather than the phys-
iological properties of a vitamin which are under con-
sideration. indeed, although one is still talking about the
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TABLE |. Recommended daily allowances for adults in various countries for safe and adequate intakes of vitamins
Sex A D E K B, B, Niacin Bg Folacin By, Biotin Panto- C
heni
(RE pg) (ug) (mg) (k@) (mg) (mg) (mg) {mg) free total (ug)  (ng) tac?glc {mg)
(1g) (19} {mg)
Australia
M 750 - - - 11 14 18 - 200 - 20 - - 30
F 750 - - - 08 10 13 - 200 - 2.0 - - 30
UK
M 750 - - - 12 16 18 - - 300 3-4 - - 30
F 750 - - - 09 13 15 - - 300 3-4 - - 30
USA
M 1000 5 10 70-140 14 16 18 2.2 - 400 3 100-200 4-7 60
F 800 5 8 70140 10 12 13 20 - 400 3 100-200 4-7 60

same chemical, one is no longer, conceptually, refer-
ring to a vitamin. There is an exception to this view in
so far as inherited metabolic disorders are concerned,
since here a pharmacological dose may be required for
the vitamin to have its physiological effect.

Itis particularly important to appreciate that because
a small amount of a chemical is essential, more is not
necessarily better - to take such a view is to deny the
scientific disciplines of pharmacology and toxicology.

Acceptable Uses of Megadose
Therapy with Vitamins (table II)

Inherited Metabolic Disorders

Thiamine-responsive Inborn Errors of Metabolism:
Several metabolic disorders have been described which
are responsive to large doses of thiamine including:

1. Leigh’s necrotising encephalopathy - abnormat
inhibition of synthesis of thiamine triphosphate in neural
tissue.

2. Maple syrup urine disease variant (branched chain
ketoaminoaciduria) - mutant multienzyme complex.

3. Lactic acidosis - low hepatic pyruvate carboxy-
lase activity.

4. Thiamine-responsive megaloblastic anaemia - un-
known basis.

5. Intermittent cerebellar ataxia — abnormal pyruvate
dehydrogenase.

Hartnup Disease: Where the clinical features of pel-
lagra are found in the presence of an apparently ade-
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quate intake of niacin, a metabolic problem in niacin
formation from tryptophan, or in its utilisation, should
be suspected. In Hartnup disease, the most important
abnormality is reduced absorption of tryptophan, but
there is also an increased renal clearance of tryptophan
and other amino acids. It is not usually necessary to
give large doses of niacinamide (rather than niacin) to
overcome the metabolic problem.

in the carcinoid syndrome, an increased need for
niacinamide can also exist, because of the diversion
of tryptophan away from niacin synthesis to that of
serotonin.

Inherited Vitamin Bg Dependency Syndromes:
Amongst the disorders responsive to large doses of
vitamin Bg are:

1. Infantile convulsions - decreased affinity for Bg of
apoenzyme for glutamic acid decarboxylase with in-
adequate formation of the neurotransmitter y-amino-
butyric acid.

2. Sideroblastic anaemia (hypochromic) - abnormal
apoenzyme for s-amino levulinic acid synthetase.

3. Xanthurenic aciduria (urticaria) - mutant apoen-
zyme for kynureninase.

4. Cystathioninuria (usually no clinical manifesta-
tions) - mutant apoenzyme for cystathionase.

5. Homocystinuria (clinical features may include
mental retardation, premature atherosclerotic vascular
disease, thromboembolism, osteoporosis and dislo-
cated optic lens) - inadequate cystathionine synthase.

Methylmalonicaciduria: In this condition, which ap-
pears early in life and which is associated with homo-

PATIENT MANAGEMENT SEP 1983



Megavitamin Therapy

cystinuria and hypomethioninaemia, there is a defective
synthesis of the cobalamin (vitamin B;y) coenzymes,
methylcobalamin and adenosylcobalamin. Doses of 1
to 2mg By, daily are helpful.

Muiltiple Carboxylase Deficiency: There are 4 carb-
oxylase enzymes which have biotin as a prosthetic
group. They are involved in the degradation of branched
chain amino acids, leucine, isoleucine and valine, and
in the propionate-methylmalonate pathway. Their dis-
order is reflected in organic acidaemia and aciduria.
Maple syrup urine disease is one such disorder.

Leiner's Disease: This disorder of infancy is an ery-
throderma with exfoliation. It has been found respon-
sive to 5 to 10mg biotin daily. Seborrhoeic dermatitis
has also been found responsive to biotin.

Medication-induced Increased Requirements

Methotrexate and Pyrimethamine: These drugs bind
dihydrofolate reductase, although to a greater extent
for methotrexate than for pyrimethamine. Less folacin
polyglutamates are formed and DNA, RNA and protein
synthesis reduced. However, folinic acid can still be
used in the presence of inhibited reductase enzyme.
With pyrimethamine, large doses of folic acid may over-
come the inhibition.

Isoniazid, Cycloserine, Penicillamine, Hydralazine, and
Levodopa [1}: These drugs form complexes with vita-
min Bg complexes and inhibit pyridoxal kinase en-
zymes. Increased intakes of vitamin Bg may be required
to deal with the problem, though care must be taken
lest supplemental Bg interferes with the therapeutic ef-
ficacy of these agents.

Anticoagulant Overdosage: The carboxylation of glu-
tamic acid in coagulation factor proteins is dependent
on vitamin K. Coumarin anticoagulants, like warfarin,
probably act by inhibiting the regeneration of vitamin K
from the storage form vitamin K 2,3-epoxide. Amounts
of vitamin K in the milligram range reactivate prothrom-
bin synthesis within minutes, leading to adequate levels
within hours.

Hyperlipidaemia

Niacin or nicotinic acid but not niacinamide, in gram
dosage (usually about 3g daily in divided dosage) is one
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TABLE Il. Acceptable uses of megavitamin therapy

Disorder Vitamin
Inherited Metabolic Disorders
Leigh’s necrotising Thiamine
encephalopathy, lactic acidosis,
‘maple syrup’ urine disease
Hartnup disease Niacinamide
Inherited vitamin Bg dependency Vitamin Bg
Methylmalonicarduria Vitamin By,
Muitiple carboxylase deficiency Biotin
Leiner's disease Biotin

Drug-induced increased requirement

Methotrexate and pyrimethamine Folinic acid
Isoniazid, cycloserine, Vitamin Bg
penicillamine, hydralazine and
levodopa
Anticoagulant (warfarin) Vitamin K
overdosage
Hyperlipidaemia Nicotinic acid
Wernicke’s encephalopathy and Thiamine

beriberi heart disease
Disfiguring acne Vitamin A analogues

Vitamins A, D, E and
K, folacin, By,

Vitamin C

Malabsorption syndromes

Urinary tract infection

of the most effective agents available for the manage-
ment of hyperlipidaemia of most kinds. It lowers chol-
esterol and triglyceride concentration and increases high
density lipoprotein cholesterol concentrations. These
are directional changes of potential value in decreasing
risk of atherosclerotic vascular disease. It is also val-
uable in combination with clofibrate and especially the
resins cholestyramine and colestipol for additional lipid-
lowering effectiveness. In the past, its main problem
has been vasodilator effects during introduction of
therapy. These are prostaglandin-mediated and are
largely prevented by 1 aspirin tablet daily. Slow in-
creases in the dosage of nicotinic acid over a month
minimises any risk of increased plasma levels of he-
patic enzymes. Gout and hyperuricaemia are relative
contraindications. Diabetes is also a relative contrain-
dication to its use.

Wernicke's Encephalopathy (cerebral beriberi
and beriberi heart disease)

With Wernicke's encephalopathy, it is important to
correct the thiamine deficiency as quickly as possible.
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TABLE IlL. Possible uses of megavitamin therapy

Disorder Vitamin

Prevention of congenital
abnormalities
Neural tube defects

B group vitamins

Folacin

Cleft lip B group vitamins
Folacin
Treatment of cervical dysplasia Folacin

Reduction in risk of certain Vitamin A analogues

tumours (lung, prostrate) Carotenoids
Diminution of symptoms of Vitamin E
common cold

Reduction in symptoms of Vitamin Bg

premenstrual tension, menopause,
1st trimester of pregnancy and
oral contraceptive pill

Symptoms for osteoarthritis and Pantothenic acid

rheumatoid arthritis

Treatment of toxic amblyopia Vitamin By,
Prevention of retrolental fibroplasia  Vitamin E
Prevention of postoperative Vitamin E

thromboembolism

Thus, although 2 to 3mg thiamine will ameliorate the
ophthalmological signs, it is recommended that a par-
enteral dose of 50mg daily be given until food intake is
normal. A similar approach is used with beriberi heart
disease.

Disfiguring Acne

It has long been recognised that topical vitamin A
acid (retinoic acid) affects keratinisation and can be
useful in the management of acne. it can also be used
orally for the same purpose. In a normal diet, very little
vitamin A activity is obtained as the acid, most being
preformed retinol or its ester, retinyl ester, on the one
hand, or pro-vitamin A carotenoids, such as g-carotene
on the other. Plasma levels of retinoic acid are very
much lower than those of retinol or g-carotene. Side
effects of oral retinoic acid are few for intakes of 20 to
40mg daily with toxicity emerging at 100mg daily. More
recently, an analogue of retinoic acid, 13-cis-retinoic acid
(isotretinoin) has been shown to be of particular value
in the treatment of severe acne; it is also being eval-
uated for prophylaxis and management of certain epi-
thelial tumours.
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Malabsorption Syndromes

Where the underlying cause of a malabsorption syn-
drome cannot be corrected, as in cystic fibrosis or
chronic pancreatitis, it may be necessary to administer
higher than normal recommended amounts of the fat
soluble vitamins A, D, E and K as well as certain water
soluble vitamins such as folacin and vitamin By;.

Urinary Tract Infection

When urinary pH is below 5.5 it tends to be antibac-
terial, thus substances which can acidify the urine can
be helpful in dealing with urinary bacterial infections.
There are several such agents in use such as ammo-
nium chloride, mandelic acid and ascorbic acid. With
chronic use of ascorbic acid in large doses, however,
it must be remembered that it is also uricosuric and
may predispose to uricosuria.

There is controversy as to the protection
against infection by the common cold
virus conferred by vitamin C

Possible Uses of Megavitamin
Therapy (table 1)

Prevention of Congenital Abnormalities

The possible prevention of neural tube defects by
periconceptual vitamin supplementation has been the
subject of several British studies {2,3]. The matter is of
particular importance to prospective parents where 1
child has already been affected, since the risk for a fur-
ther child is about 4% as opposed to 0.2% for Austral-
asia in general. Diet has been suspected for some time
as a factor, especially in groups where the incidence of
neural tube defects is high. Most attention has been
focused on folic acid as the supplement most likely
to be effective, but dosage has ranged from 360 to
4,000ug daily. There were problems in design, analysis
and interpretation of each study unfortunately, so the
findings are not conclusive. The ethical debate about
further trials may prevent a definitive answer being
obtained.
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Yet another study in Czechoslovakia by Tolarova [4]
has suggested that a periconceptional multivitamin
preparation and 10mg folic acid per day supplement
may reduce the risk of cleft lip.

Treatment of Cervical Dysplasia

Another possible use for folic acid supplementation
is in women with cervical dysplasia. An American study
has indicated that 10mg of folic acid daily for 3 months
led to a reduction in cervical dysplasia [5].

Reduction in Risk of Certain Tumours

Several studies have indicated that a diet character-
ised by a high intake of green, leafy and yellow vege-
tables is associated with a lower risk of lung cancer [6].
The same may also be true for prostatic and other tu-
mours. Taken together with experimental evidence, it
has been suggested that the carotenoids contained in
these vegetables are the most likely candidates for this
protective effect. However, other properties of these
foods may also be important. A controlled trial is now
under way amongst American medical practitioners to
evaluate the place of carotenoid supplementation in
prevention of tumour development.

Diminution of Symptoms of Common Cold

Aithough it is known that scorbutic individuals are
prone to infection, there is controversy as to the pro-
tection against infection that large doses of vitamin C
might confer on apparently healthy individuals [7]. It
does not necessarily follow that, because tissue levels
of ascorbic acid fall during an infection, more is re-
quired or that, if more had been provided before the
infection, the infection might not have supervened. The
most common model for a protective effect of vitamin
C against infection is that of the common cold virus.
There have been many trials of this kind, with varying
effects and interpretations of those effects. A recent
Australian study of 95 pairs of identical twins reflects
the results obtained from a majority of these trials [8].
The study was conducted by Carr and colleagues of
the Department of Pharmacology at the University of
Sydney, comparing the effects of vitamin C tablets with
placebo. The dose was 1g daily and the study was
double blind. Subjects were followed for 100 days. Vi-
tamin C did not reduce the number of episodes of the
common cold and therefore was not effective in its pre-
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vention. The average duration of the cold was, how-
ever, reduced from 6.4 to 5.2 days, a reduction of 19%.
This effect was statistically significant although the se-
verity of the cold was not significantly different.

Thus, a decision must be made whether the benefits
of the use of large doses of vitamin C outweigh the
inconvenience of the need for continuous medication
and the risks of the high dosage. in a study in southern
Wales by Baird and colleagues in 1979 [9], supple-
mentation with a much smaller dose of 80mg ascorbic
acid daily led to a barely significant reduction in symp-
toms of the common cold. This dosage, however, is
much closer to the recommended daily allowances for
ascorbic acid. The body has a number of different
mechanisms for dealing with infectious agents, be they
bacteria or viruses, which include the production of
antibodies and cellular mechanisms. There is some evi-
dence that some of the cellular actions may involve as-
corbic acid. In itself, this is not necessarily an argument
for ‘the more the better’ [10].

Uncertainty surrounds the use
of vitamin Bg for correction of
sex hormone change-related
malaise in women

Reduction in Symptoms of Premenstrual
Tension, Menopause, 1st Trimester of
Pregnancy and Oral Contraceptive Pill

The requirement for vitamin Bg is increased in a
number of situations [11,12]. Although some of the
metabolic changes that occur in pregnancy suggest vi-
tamin Bg deficiency, supplementation has, in general,
not affected the outcome of pregnancy. Sometimes vi-
tamin Bg is used to prevent morning sickness, but the
evidence for its effectiveness is equivocal. Similarly, the
use of the oral contraceptive pill can produce changes
in tryptophan metabolism that suggest vitamin Bg de-
ficiency. Up to 30mg of vitamin Bg may be required to
correct these abnormalities, more than can be obtained
from food. In 1970 a study by Baumbiatt and Winston
[13] suggested that some women on the oral contra-
ceptive pill who were given vitamin Bg supplements had
less malaise. The problem of malaise should now be
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less as the oestrogen content of the pill is lower than
previously. Moreover, work by Bender and Wernicke in
1981 indicated that the effects of oral contraceptives
on tryptophan metabolism might not be due to a direct
effect of oestrogen metabolites on vitamin Be-depend-
ent enzymes [14].

The same uncertainty surrounds the use of vitamin
B supplements in menopausal women as in other sit-
uations where changes in sex hormones are taking
place.

Symptoms of Osteoarthritis and
Rheumatoid Arthritis

Although induced pantothenic acid deficiency in man
is not associated with joint symptoms, work in the early
1960s in rheumatoid arthritis by Barton-Wright and
Elliott and, in osteoarthritis, by Annand, suggested that
pantothenic acid supplementation might ameliorate
symptoms. The matter was taken up again by the UK
General Practitioners Research Group in 1980 [15]. The
study involved 94 patients and was double blind with
the dosage built up over several days to a total daily

dose of 2g calcium pantothenate orally. Patients with
both osteoarthritis and rheumatoid arthritis were in-
cluded. For the total patient group, treatment with cal-
cium pantothenate revealed no benefits over treatment
with placebo. However, the subgroup of patients with
rheumatoid arthritis who completed the study recorded
significant reductions in morning stiffness, degree of
disability and severity of pain with calcium pantothen-
ate, but not with placebo. It would appear that further
trials with calcium pantothenate in rheumatoid arthritis
are justified.

Treatment of Toxic Amblyopia

That optic neuropathy or amblyopia can be of nutri-
tional origin seems clear. it has been seen particularly
during war time and also in association with alcohol and
tobacco use. The particular deficiency of nutrient(s) re-
sponsible, however, has not been elucidated. Deficien-
cies of thiamine and of vitamin By, can produce de-
generative changes in the optic nerve. It was suggested
that degeneration of cyanide by tobacco smoke might
cause the problem, especially in association with vita-
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min B,, deficiency since hydroxocobalamin can serve
to reduce cyanide load through its conversion to cyan-
ocobalamin. However, there are sufficient data to be
sure that tobacco does indeed have these effects.
Where vitamin By, has been used in the management
of amblyopia, it has been administered as hydroxocob-
alamin in doses of about 1mg daily.

Reduction of Retrolental Fibroplasia

The problem of retrolental fibroplasia still occurs de-
spite the recognition of the effects of high oxygen ten-
sion in premature infants. Vitamin E supplementation
may have a place in its prevention [16], and may aid
the prevention of postoperative thromboembolism.

Unacceptable Uses of Megavitamin
Therapy (table 1V)

Prevention of Ischaemic Heart Disease

Probably the most widespread claim for vitamin Eis
that it protects against and is useful in the treatment of

coronary heart disease. That vitamin E might be helpful
is plausible, but not proven, on the following counts.
Firstly, dietary polyunsaturated fatty acids help to lower
blood cholesterol level and reduce the risk of athero-
sclerotic disease. Vitamin E helps to prevent the break-
down of polyunsaturated fatty acids and therefore may
make those ingested more useful. Secondly, the fats of
the cell membranes of cardiac muscles may be stabil-
ised by vitamin E, but it is another matter whether this
could play a role in terms of heart disease. Impetus to
the idea that vitamin E may be useful in prevention and
treatment of heart disease was provided by R.J. Shute
and his 2 sons, Evan and Wilfrid [18). They used this
vitamin first in a gynaecological practice and thought it
alleviated chest pain in patients with heart disease. In
1946, they reported their results which were then pub-
licised by Time Magazine. Since then, the idea has been
popularised. Despite several attempts, these results
have not been confirmed by other investigators. The
concern that increased intake of polyunsaturated fatty
acids in developed countries has not been accom-
panied by a concomitant intake of vitamin E is also not
well-founded since most of the polyunsaturated fatty
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acids come from vegetable oils which are also good
sources of vitamin E.

-Management of Schizophrenia
and Other Psychoses

The advocacy of large doses of vitamins, especially
niacin, but also thiamine, vitamin Bg, vitamin C and folic
acid began in 1973 and 1974 with Abram Hoffer and
Linus Pauling. It was in this context that the concept of
orthomolecular psychiatry and medicine arose. Pauling
defined it as ‘the achievement and preservation of men-
tal health by varying the concentration in the human
body of substances that are normally present such as
vitamins'. This view appeared in the American Journal
of Psychiatry in 1974. Although a great deal of basic
research has proceeded on vitamin transport into and
metabolism in the central nervous system, no convinc-
ing supportive evidence has been forthcoming since
their views were first published. Although it is conceiv-
able that, in rare genetic diseases, brain apoenzymes
may require larger amounts of vitamins, the general ap-
plication of large doses of vitamins to psychiatric dis-
orders would appear unwarranted.

Large doses of vitamin C and the B
group vitamins in the management of
hangover are not recommended

‘Minimal Brain Dysfunction’ and
Learning Difficulties

It is not unusual for children with chronic neuro-psy-
chiatric disorders to be subjected to various therapies
and the use of megadoses of vitamins has been one
such approach. The basis for this approach is some-
what akin to that advanced for the management of psy-
chotic disorders. It has also been tied in with the views
of Feingold that food sensitivity can lead to hyperactiv-
ity; it has been suggested that large doses of vitamins
might offset this problem. In fact, the connection be-
tween diet and behaviour seems somewhat tenuous on
the basis of the literature currently available, except for
a few children who might be sensitive to compounds
like the colouring agent, tartrazine. Problems of nutrient
intake are more likely to emerge as a consequence of
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TABLE IV. Unacceptable uses of megavitamin therapy
Disorder Vitamin
Prevention of ischaemic heart Vitamin E
disease

Management of schizophrenia and Niacin

other psychoses

Minimal brain dysfunction and Multivitamin
learning difficulties preparations
Management of 'hangover’ Multivitamin
following alcohol abuse preparations

the diet applied to these children since they are often
unduly restricted even in so far as fruits and vegetables
are concerned.

Management of ‘Hangover’
Following Alcohol Abuse

The use of vitamins in the management of hangover
has been of 2 kinds, one the use of large doses of
vitamin C, advocated by Pauling, and the other use of
large doses of B group vitamins, especially thiamine.
Again, Pauling's rationale is along the lines advanced
for neuropsychiatric disease. There are little data to
support this view. The suggested use of various vita-
mins also derives, in part, from the well-recognised
tendency of alcohol abuse to lead to nutrient deficiency,
especially where food intake has suffered as a result
of alcohol abuse. It may well be that many of the symp-
toms of hangover are related to a combination of the
metabolic acidosis that arises from alcohol ingestion
along with the associated dehydration following inhi-
bition of antidiuretic hormone secretion. It is a funda-
mental error in health logic to think that because al-
cohol produces one kind of problem, another
consequence can be rectified in the same way. The
pathways to these consequences appear to be quite
different and the only common recommendation that can
be made is to avoid alcohol abuse.

Risks of Megavitamin Therapy
The Problem of Poor Health Logic

Errors in thinking about the cause, development and
management of disease can be important factors add-
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ing to ill-health. The notion that if a substance is an
essential nutrient more of it will be better is a funda-
mental error in thinking, at least as it applies to the
majority.

Another error that could lead to inappropriate nu-
trient supplementation would be that symptoms which
can arise because of a nutritional problem but which
are arising for non-nutritional reasons, are attributed to
the possible nutritional aetiology. Errors in thinking
about health from a nutritional point of view are also
likely to occur in a wider range of health problems.

A Sense of False Security
About One’'s Health

Such a host of disorders, not all of which are cov-
ered in this paper, have been advanced as responsive
to megadose vitamin therapy, that it would be very easy
for a delay in diagnosis and management of a non-
nutritional health problem to occur. There is particular
difficulty where the approach to megavitamin therapy
has reached the point where it is a belief or creed.
Dogma of this kind has always been rejected as an ac-
ceptable part of the western tradition of scientific med-
icine.

Low Cost-Benefit

For the application of megadose vitamin therapy to
areas where there is little evidence to justify it, only a
placebo effect may be obtained. This, of course, may
be of value provided no harm is done. Cost also re-
mains an important consideration under these circum-
stances. It is not uncommon for patients to commit 10
to 15% of an average weekly income in the purchase
of an array of vitamin pills. The effects of such a fi-
nancial outlay on the remainder of the essential house-
hold budget need careful reflection.

Toxicity

Much is known about the toxicity of the fat soluble
vitamins A and D, but much less about the effects of E
and of the water soluble vitamins. A particularly im-
portant consideration here is that it is one thing to ob-
serve acute toxicity and another to allow for the emerg-
ence of long term toxicity with chronic usage. Since
most vitamins have only become available in quantity
since the 1950s, sufficient time may not have elapsed
for chronic toxicity to have been evidenced. This ap-
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plies particularly to the institution of long term vitamin
supplementation in children.

An important general risk of prolonged megadose
therapy is that dependency may arise. This does seem
to be the case with at least vitamin Bg and vitamin C
where rapid reduction in dose can lead to the appear-
ance of deficiency-like features.

Since megadose vitamin C has been one of the most
popularised of all megadose therapies, it may be worth-
while indicating the sorts of risks which are becoming
apparent. Rebound scurvy on reduction of dosage has
already been mentioned, oxaluria does occur, but the
risks of oxalic acid stones have probably been over-
stated. There is a possible risk of uric acid stones ar-
ising on account of the induced uricosuria. However,
this problem is theoretical and there has been no re-
ported increased incidence of uric acid stones with me-
gadose use of ascorbic acid. There may be some ad-
verse nutrient interaction with high dose vitamin C
ingestion. For example, Herbert has produced some
evidence that the availability of vitamin By, might be
reduced [19].

A general risk of prolonged
megavitamin therapy, particularly
with vitamin Bg and C, is that a
rapid reduction in dose may

lead to deficiency-like features

Vitamin C can make iron from plant sources more
available and this might, in general, be an advantage,
but may become a risk in subjects prone to iron storage
diseases. Vitamin C can also increase absorption of
toxic metals, such as mercury and this might be a haz-
ard in those having a large intake of fish with a high
mercury content. There are several possible interac-
tions of vitamin C with drugs including warfarin aspirin
and antidepressants. There have been mixed reports
about the impairment of fertility by high dosage vitamin
C. In the experimental animal, there is limited evidence
that a diabetes-like state might be induced by high doses
of vitamin C, possibly because of increased levels of
dehydroascorbic acid. Some work suggests that those
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on vitamin C supplements might be more prbne to deep
vein thrombosis. There is presently controversy about
the combined use of vitamin C and desferrioxamine in
the management of iron storage disease because of
possible effects on cardiac function.

Undue Emphasis on Medication

Perhaps one of the major concerns about megadose
use of vitamins, in its popularised form, is that people
have been encouraged to attend to their nutritional
problems through the use of medication rather than
through the use of food. For a child, this may be of even
more consequence, since this approach is being learned
for life.

In summary, the use of vitamins in large doses has
been greatly popularised in recent years. It seems likely
that much of the impetus for this has been either com-
mercial, or erroneous thinking about strategies which
might allow improvement of health as opposed to the
correction of definable nutrient deficiency. However,
there is a group of disorders, affecting small numbers
of people, in which the use of doses of vitamins sev-
eral-fold the recommended intakes for healthy persons,
is justified. These include inherited metabolic disorders,
medication-increased requirement, hyperlipidaemia,
disfiguring acne, malabsorption syndromes and urinary
tract infections. There are other possible uses, but much
work needs to be done to clarify the role of megadose
vitamin therapy in these situations. Of even more im-
portance is the need for better understanding of the
advent of megavitamin usage as a popular phenom-
enon. It is estimated that in excess of 10% of Austral-
asians regularly consume nutrient supplements. O
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