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Vitamin C is probably the most important but also
the least understood and appreciated vitamin.
The lack of vitamin C or "vitamin C avitaminosis",

"scorbut" or "scurvy", is in my opinion the single worst
scourge of humanity, particularly well-documented since
the Middle Ages. 

The word scurvy provokes the image of sailors
undertaking long sea voyages dropping dead of scurvy
due to a very poor diet of worm-riddled biscuits and rum
deficient in vitamin C. Most people would indignantly
claim that in modern times scurvy does not occur. Is this
true?

The pharmacophore of vitamin C is the ascorbate ion.
In living organisms, ascorbate is an antioxidant, since it

protects the body against oxidative stress1, and is a
cofactor in at least eight enzymatic reactions, including
several collagen synthesis reactions that cause the most
severe symptoms of scurvy when they are dysfunctional2.

Having researched orthodox medical literature showing
major benefits of treatment with large doses of vitamin C
of a number of medical problems from common cold to
cancer, I would like to suggest to the burns specialists to
consider seriously and imminently the administration of
very large doses of sodium ascorbate (the non-acidic
form of vitamin C) to help them addressing a number of
the difficult issues in burns treatment. 

When large groups of people started congregating in
large cities (or "civilised"—not living on and off the land
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and depending on importation of food from the country
areas), scurvy well and truly took a stronghold. The staple
diet of people in the cities in particular, was bread ("our
daily bread" became a synonym of food) and a little
meat. Long sea voyages to distant parts of the earth
became textbook examples of the lethal dangers of
scurvy. Australia may not have been colonised by the
British had it not been for Captain Cook, who made sure
that he replenished his ship's larder with fresh fruit and
vegetables and clean water in the ports along his voyage
searching for the Great South Land. 

It wasn't until the first and second horticultural
revolutions in the Old World, when most of the arable
land became concentrated in the hands of a few rich
people and poor people could not make a living out of
growing grain on small plots of land, that people started
growing vegetables, such as cabbage, for the markets.

The humble cabbage and especially its fermented
product, sauerkraut, very rich in vitamin C, became the
saviour of humanity. Importation of potatoes from the
New World further contributed to the general
improvement of vitamin C status of European
inhabitants.3

Ascorbic Acid Versus Sodium Ascorbate
There is plenty of information about Vitamin C in

innumerable medical dictionaries and encyclopaedias;
one of the problems as I see it is that it is generally
assumed that we, of course, eradicated scurvy and that
it is generally equated with ascorbic acid. Ascorbic acid,
particularly in large doses, causes digestive problems.
Sodium ascorbate is a non-acidic form of vitamin C and
it is much better tolerated in large doses. Indeed, it helps
to balance acidity in favour of alkalinity and cures
indigestion4. 

Most animals and other living creatures produce

enough of their own vitamin C, while humans, guinea
pigs, fruit bats as the most instructive examples, do not,
and have to extract it from food. That's where the scurvy
problem with human species starts. Unless our food
contains sufficient amounts of vitamin C, we become
deficient and our health and wellbeing suffers
accordingly. The few milligrams per day quoted by the
WHO is insufficient to guarantee that we function at
optimum. Most people do not get so much and suffer
subclinical scurvy.

Scurvy in History
In 1920 Alfred Hess published a 288-page book on

scurvy, which still stands up to modern scrutiny. He
addressed the symptomatology of scurvy, from its
haemorrhagic effect on the skin, bones, teeth, eyes, ears
and internal organs. He documented scurvy-affected

bones with x-rays. Reading his book is a must
for anybody interested in scurvy, and
particularly its unusual manifestations which are
often misunderstood by contemporary medical
doctors and misdiagnosed as inflicted injuries
in so-called shaken baby syndrome.

Bessey et al.5 restudied some of the scorbutic
lesions on internal organs. They wrote that the
most conspicuous gross lesions occur in the
joints, bones and teeth, and pathogenic
appearances of these have been reported in
detail by others, while changes in organs have
received less attention. They fed guinea pigs
on the basal vitamin-C-free diet and then
concentrated their attention on adrenals, heart,
testes and liver in which the scorbutic effects
were most marked. Among the observed
pathological changes were fatty infiltration of
the liver, death of germinal epithelium and
spermatozoa in the testis, and alterations in the

colloidal state of the collagen. One of the other
interesting pathological changes was the depletion of fat
and cholesterol from the cortex of the adrenals, fatty
degeneration of the myocardium, and marked
degeneration and swelling of connective tissues.

In 1932 Gilman and Tanzer dealt with subdural and
retinal haemorrhages in infant scurvy. They wrote "The
hemorrhagic diathesis of scurvy has been recognized
since the time of Hippocrates. Hemorrhage occurs most
commonly beneath the periosteum of the long bones
and into joint spaces but frequently involves the skin,
mucosal membranes, orbits and serous cavities. The
occurrence of subdural hemorrhages in a case of infant
scurvy, in which an operation was performed in this
hospital, has led us to review the literature for similar
cases."6 This further stresses the relevance, necessity and
importance of reading older publications as discussed in
BMJ.com.7

follis described three scurvy cases of infants in 1942
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aged eleven days, eleven months and seven-and-
a-half months. The pathological findings included
enlarged heart (due to hypertrophy of the right
ventricle), pale myocardium, petechial
haemorrhages into organs, the lungs containing
fluid, beading of the ribs, haemorrhaging into
periosteum and lungs, yellowish fatty liver,
swollen knee and other joints, peculiar breathing
and breath-holding spells, vomiting, beading at
costochondral ribs junctions and other
characteristic changes of extreme scurvy without
rickets. Scurvy developed despite administration
of some orange juice to two of the infants.8

Protective Properties of Vitamin C
Lancet published four consecutive articles in

1973 dealing with vitamin C and deep vein
thrombosis (CR Spittle9), serum-cholesterol and
whole-blood ascorbic acid in children (Bradley et al.10),
urinary oxalate and vitamin-C supplements (Briggs et
al.11) and reduced ascorbic acid excretion and oral
contraceptives (Harris et al.12). The first author wrote that
he had been able to demonstrate that vitamin C has a
powerful protective action against thrombosis being
responsible for the health of capillaries. A double-blind
trial using vitamin C and a placebo was done on patients
who were vulnerable to deep-vein thrombosis. 

Importantly, Harris et al. wrote that "In the Regional
Burns Unit at this hospital vitamin C (one gram daily) has
been given routinely to all patients, in the interest of
promotion of healing, since the unit was opened more
than seven years ago. Only one death from pulmonary
embolism has been recorded, and no cases of clinical
deep-vein thrombosis have occurred for at least five-and-
a-half years (159 patients over the age of 40 years). This
suggests that Dr Andrews and Dr Wilson were not giving
sufficiently large doses of vitamin C to protect their
geriatric patients from thrombotic episodes." 

Bradley et al. wrote inter alia that "ascorbic acid
(vitamin C) has been shown to reduce raised cholesterol
concentrations in subjects who have a seasonal deficit of
vitamin C". 

Briggs et al. found surprising individual results in the
urinary oxalate excretion, with one individual excreting
much more oxalate than the rest of the studied persons,
while all were given the same (four grams) daily doses. 

Harris et al. wrote that "There is increasing evidence
that ascorbic acid in sufficient but as yet undefined
amounts may reduce the incidence and perhaps the
severity of the common cold. If ascorbic acid indeed is
prophylactic against the common cold, the amounts are
certainly in excess of the levels required to prevent scurvy,
and are considerably in excess of the recommended
intake for adults suggested by most Western medical
authorities, but in this context subclinical hypovitaminosis
may be a factor to consider, since ascorbic acid is readily
lost in the urine, and unless dietary intake is adequate,
depletion of the levels in tissues follows." And "There is
some evidence to suggest that women taking oral
oestrogen contraceptives suffer a reduction of ascorbic
acid levels in leucocytes and platelets compared with
other women." They concluded that their results
demonstrated that "Since the excretion of ascorbic acid
has been shown in this present study to be halved in
women using oral contraceptives, and since in previous
reports a reduction of about 30% of ascorbic acid levels
in blood occurs in women using oestrogen
contraceptives, we suggest that there is evidence that
ascorbic acid is metabolised more quickly in women
using oestrogen contraceptives than in women who are
not taking these contraceptives."

Subclinical Deficiency of Vitamin C and Infection
Cohen and Duncan in 1967 wrote that "frank clinical

scurvy is a rare disease, but subclinical deficiency of
ascorbic acid, as defined by low dietary intake of ascorbic
acid and low blood levels, is common. Thus the
significance of 'subvitaminosis C' has been the subject of
controversy since it was first described by Hess. However,
it is possibly now accepted that, while under normal
circumstances a low intake of ascorbic acid is harmless…
at times of stress, when there is increased utilization of
ascorbic acid by the tissues generally…and especially by
wounded tissues…dietary deficiency may render the

Evidence suggests that women taking oral oestrogen
contraceptives suffer a reduction of ascorbic acid levels in

leucocytes and platelets compared with other women.

"Frank clinical scurvy is a rare 
disease, but subclinical deficiency
of ascorbic acid, as defined by low
dietary intake of ascorbic acid and 
low blood levels, is common."
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patient vulnerable to infection and the low blood
ascorbic acid level may make the surgical patient more
liable to wound dehiscence."13

Burns and Infection
Importantly for the treatment of burns with antibiotics,

Taylor in 1972 wrote "Dr Burton's description of scurvy in
the Antarctic (Nov. 25, p. 1146) in 1914-1816 shows that
simple lifesaving knowledge is easily forgotten. James
Lind in 1747 and Captain James Cook in 1772 first
showed that scurvy can be easily prevented. Shackleton
and Scott ignored this knowledge. As did the British
Army in the Crimean war, where florence Nightingale
found the main cause of death was scurvy. And again, in
1916, Kut-el-Mara was surrendered because of scurvy
and beriberi in British and Indian troops..."  

"Treatment with tetracycline,3,4 and possibly other
antibiotics, causes a fall in vitamin-C levels often below
15 micrograms per 10 to the power of 8 cells.
Perifollicular skin haemorrhages are commonly found in
elderly people in hospital."14

Burn wounds are among the most unpleasant, painful
and not easily manageable injuries. In third-degree burns,
the charred skin (eschar) has to be surgically removed to
prevent infections and necrosis which are potentially very
serious complications. Applying artificial skin is one of the
modern interventions which, alas has its own limitations
due to painful and disfiguring scarring which invariably
ensues, due to the inability of artificial skin to produce
collagen. Antibiotics used to prevent such infections have
their own limitations and problems. 

Vaccination and Predisposition to Infection
An interesting case history was published by E.C.

Baptist in 1984. He described an 11-month-old white boy
who was admitted to an acute care unit with the history
of a fall into a tub of hot water. He had first- and second-
degree burns covering about 30 per cent of his body
surface. He had one diphtheria-tetanus toxoid-pertussis

vaccine at three months of age and a diphtheria-
tetanus-booster shot was given on admission. The
burns were treated with silver-sulfadiazine by
occlusive dressings, and fluids and 25,000 unit of
aqueous penicillin per kilogram every six hours,
administered intravenously. 

"A week after the admission his appetite was
decreased, and rigidity of the limbs with clenching
of the fists was noted. He was irritable and
apprehensive but mentally alert. Oral feedings were
tolerated intermittently. Electroencephalograms and
computerized [sic] tomography on the brain
revealed no abnormality. 

"Over the next two weeks the clinical picture
remained unchanged with intermittent trismus
limiting the child's oral intake. A rapid onset of caries
of the upper incisor teeth then occurred, followed

by osteomyelitis of the maxillary ridge, anaemia and
hypoproteinemic edema. The baby was transferred to the
Pediatric Unit at this point, when the clinical signs of
tetanus recognized. A review of colour photographs
made routinely since admission showed trismus, risus
sardonicus and muscle rigidity with onset Post Burn Day
7. No treatment was instituted for tetanus because the
subsequent course was complicated by respiratory arrest
requiring mechanical ventilation, enterocolitis,
overwhelming sepsis and disseminated intravascular
coagulation from which the child died 38 days after
admission."15

The author failed to recognise that the baby developed
tetanus due to the administration of the tetanus toxoid-
containing vaccine and not due to the burn injury. Many
others documented cases of the patients contracting
symptoms of tetanus after being administered and/or
despite being administered the tetanus toxoid vaccine
vaccines. Pollard and Selby16 described a 42-year-old
male who developed peripheral neuropathy three times
after being injected with tetanus toxoid. Reinstein et al.17

described peripheral neuropathy as a complication after
multiple tetanus toxoid injections.

Passion et al.18 described "Clinical tetanus despite a
'protective' level of toxin-neutralizing antibody". They
wrote "Tetanus has occurred in patients with prior
immunization".

Crone and Reder in 1992 wrote "Severe (grade III)
tetanus occurred in three immunized patients who had
high serum levels of antitetanus antibody. The disease

Scorbutic rosary in a young child (www.orthbullets.com)

In third-degree burns, the charred
skin (eschar) has to be surgically
removed to prevent infections and
necrosis which are potentially very
serious complications. 
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was fatal in one patient. One patient had been
hyperimmunized to produce commercial tetanus immune
globulin. Two patients received immunizations".19

The explanation for this phenomenon was
independently provided by Eibl et al.20 who noted
abnormal T-lymphocyte subpopulations in healthy
subjects after tetanus booster immunisations. Their 11
healthy volunteers developed the same derangement of
T4/T8 cells as seen in AIDS patients, thus further
documenting the much observed and researched
immunosuppressive effect of vaccines since the
beginning of the twentieth century. Administering tetanus
vaccine to burns patients further depresses their immune
system and predisposes them to infections of all kinds,
including tetanus. 

Therapeutic Levels of Vitamin C
As far as dosing levels of vitamin C are concerned,

Anderson et al. wrote "Between December 1972 and
february 1973, 1,249 volunteers participated in a double-
blind trial to assess the effect of large doses of vitamin C
on the incidence and severity of winter illness... the three
prophylactic-only regimens showed no evidence of a
dose-related effect, but the eight-gram therapeutic dose
was associated with less illness than the four-gram
therapeutic dose."21 

Rath et al. (1990) observed that lipoprotein(a) [Lp(a)]
"has been found in the plasma of several species unable
to synthesize ascorbate and not in other species...we
identified Lp(a) as accumulating in the atherosclerotic
plaque. Most importantly, adequate amounts of ascorbic
acid (40 mg per kg of body weight per day) prevent the
development of atherosclerotic lesions in this animal
[guinea pigs] model and the accumulation of Lp(a) in the
arterial wall. We suggest an analogous mechanism in
humans because of the similarity between guinea pigs
and humans with respect to both the lack of endogenous
ascorbate production and the role of Lp(a) in human
atherosclerosis."22

The problems with accepting large doses of vitamin C

as a necessary dietary intake are persisting. In 2001,
Riepe wrote about infantile scurvy that "healing occurs
rapidly with the oral administration of 100 to 200 mg/d
of vitamin C. As healing occurs, the intake of vitamin C
may be reduced to 50 mg/d until complete clinical and
radiologic resolution has taken place."23 Riepe et al.
published a "Picture of the Month" in which they showed
a 15-month-old boy with typical scurvy, including a typical
scorbutic rosary at the costochondral junctions with a
"corner" sign noted in the proximal metaphysis of the
humerus24 (only too often misdiagnosed as inflicted injury
in shaken baby syndrome). 

Others demonstrated inverse relationship between
serum vitamin C concentration and the subsequent
incidence of stroke. "This relationship was significant for
both cerebral infarction and hemorrhagic stroke."25

Among the well-known physiological functions of
sodium ascorbate is the production of collagen, carnitine,
tyrosine synthesis, and microsomal metabolism. Its anti-
oxidant (and less-known pro-oxidant) properties are very
important in medicine and treatment of many diseases,
from infections and infectious diseases to cancer. 

Vitamin C, Collagen and Burns
This leads me back to the burns. Since vitamin C has

infection-preventing properties, it should be considered
an ideal means of preventing and/or treating infections
which usually set in for a variety of reasons, one of which
is immunosuppression due to the effect of overall shock
in burns. The skin damage and a removal of the charred
skin exposing often large areas of the body to bacteria
and viruses, dead burnt tissues, prone to necrosis, toxic
shock, general biological stress shock are likely to be
helped by good vitamin C status, with vitamin C
additionally acting as an effective painkiller without the
well-known hepatotoxicity of paracetamol. 

The biggest problem with artificial skin applied on large
areas in burns patients is disfiguring and debilitating

Tetanus vaccination (Image: Blake Patterson, flickr.com)

Sodium ascorbate (Image: www.eafoodtech.com)
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scarring mainly due to a lack of collagen. It is worth a try
to administer large doses (in tens of thousands of
milligrams, not 1000 mg) per day of sodium ascorbate
with or without the artificial skin application. 

Conclusion
Based on the existing, much-published, and generally

accessible information, the case for the overall healing
properties of vitamin C is indeed strong. I would like to
urge burn specialists to consider administering very large
doses of sodium ascorbate to prevent the very
unwelcome infections and support the production of the
vital collagen. 
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