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Affects of Ascorbate on immune components
The mechanism by which ascorbate may be

in valved in the control of infect ion is by way of the
immune system. The leukocytes, in particular, con­
tain high concentrations of ascorbate, 1.0 micro­
gram per milligram of protein. Mononuclear phag­
ocytes contain a higher concentration. 2.0 micro­
grams per milligram of protein with both peritoneal
and alveolar macrophages being rich in ascorbate.
It has been established the leukocyte ascorbate
quality decreases following virus infection and after
which returns to normal levels. Leukocytes
absorb large amounts of ascorbate when they
migrate into an area of infection. Ascorbate levels
in leukocytes have shown to decrease in response
to a variety of exogenous agents, many of which are
associated with depressed immunological func­
tion. As was implied above, viral infection rapidly
depletes leukocyte ascorbate (Thomas, W.R. and
Holt, PC., 1978).

Barton and Roath (1976) have surveyed leuko­
cyte ascorbate levels in patients with a variety of
abnormal leukocyte states and other hematological
disorders. Levels below the normal range were
found in most cases of chronic myeloid leukemia
and chronic lymphatic leukemia, and in greater
than 1/3 of patients with acute leukemias, lymph­
omas, glandular fever, myelofibrosis, polycy­
thaemia, polymorphleukocytosis, purpura and
those receiving cytotoxic drugs (Thomas and Holt,
1978).

Phagocyles
Th'e direct involvement of ascorbate in neutro­

phil phagocytosis is probable since both ascorbate
and dehydroascorbate are consumed in these cells
during phagocytosis. Ascorbate appears to playa
role in a number of neutrophil functions including
increased chemotaxis, incl'eased particulate inges­
tion, enhanced lysozyme meditated non-oxidative
killing, protection against the toxic effects of
superoxide anion radical, inhibition of the
halideperoxide-myeloperoxidase system without a
pronounced bactericidal effect and stimulation of
the hexose monophosphate shunt (Leibovitz and
Siegal. 1978), A more positive effect of exogenous
ascorbate has been observed in neutrophils defi­
cient in ascorbate, Steroid therapy depletes leuko­
cyte ascorbate and also inhibits the phagocytic
activity of human neutrophils, as judged by
nitroblue tetrazolium reduction during phagocyto­
sis of latex particles or by counting the accumula­
tion of latex particles [Thomas, et ai, 1978),

Interferon
Texas Reports on Biology and Medicine (1977)

reported that in interferon, a protein produced by any
nucleated cells of the body, seems to be the primary
defense against viruses, Interferon production is
stimulated only by the presence of viruses and is

not observed when the body is not being challenged
by a vi I'US, There are two types of interferon which
are linked to the chromasomes, One type attacks
the virus intracellularly, surrounds it and prevents
propagation, The other attacks the virus extracel­
lularly and thought to destroy the virus by attack­
ing the nucleic acid within the virus, In 1974, Siegal
reported mice fed on an ascorbate supplemented
diet displayed augmented levels of circulating
interferon after stimulation with murine leukemia
virus, and later (1975) demonstrated a similar phe­
nomenon in vetro employing cultures of murine L
cells and embryonic fibroblasts stimulated poly­
nucleotides, Dahl and Degre (1976) had a similar
finding to Siegel. Thomas and Holt (1978) ob­
served that leukocyte interferon assayed in lung
fibroblasts titrated 0,2-0,3 log" units higher in the
presence of 5.0 mg ascorbate than in the absence of
the ascol'bates.

Antibodies
The early literature on ascorbate and immunity

suggests an important role for ascorbate in the
humoral immune response, The addition of ascor­
bate to immunizing doses of antigen appeared to
incl'ease antibody production and deprivation
apparently reduced the response,

At the time of this clinical study, the only test
for leukemia was the !FA test. More recently the
Antibody Titer Test (FeLV antibody test) is now
available to aid the clinician in determining the
degree of involvement of the leukemia virus, How­
ever, the standard test for FIP [Feline Infectious
Peritonitis), a related viral disease, is determined
by an antibody titer test. One patient was tested
for FIP and had a titer of 1:400, This patient was
placed on the vitamin C plus RDA vitamins and
minerals and routinely retested one year later and
the antibody titer was "0", The feline was retested
in two days because we felt a discrepancy in the
laboratory; the test once again read "0", J queried
the laboratory pathologist and he informed me, "the
test indicated the virus had been destroyed and, to
have antibodies there must be a virus." This animal
with no FIP antibodies has been exposed to other
felines with FIP titers of 1:400 and developed no
titer.

Antibody production is dependent on the pres­
ence of microorganisms in the body and do not
appear for some six or seven days after infestation.
It may be postulated that antibody production is
the final line of defense for the body and ant ibodies
may not be needed when the primary immunologi­
cal defense [interferon, leukocytes, etc.) is function­
ing at maximum capacity.

Conclusion
In veterinary research there are no reports on the

effects of exogenous ascorbate on the immune sys­
tem of felines. Research is lacking because the
members of our profession feel the 40 mg per kilo of
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body weight (of ascorbate) produced daily in
felines is adequate for all the animals' needs. This
clinical study clearly shows that FeLV can be pre­
vented and controlled with small amounts of exo­
genous ascorbate plus other vilamins and minerals
daily in the diet. The plus in this study is the
possibilily of the virus being killed. In 1975. Dr.
Fukumi Morishige in a paper published in Tokyo.
Japan. staled Ihat "Ihe target attacked by 'C is
nucleic acid. and Ihe scissions of nucleic acid
sll'ands 81'e mainly responsible for Ihe inactivation
of the virus," Many of Ihe now negalive felines
discussed in this paper for FeLV have been exposed
10 know FeLV carriers and they still remain free of
the virus according to the test. It becomes obvious
that antibody production is not necessarily the
ultimate in the prevention of a virus bul ralher
maintaining the primary immune components al
maximum funclioning levels with ascorbale.
Antibody production appears to occur only when
the ascorbate level in the primary defense com­
ponents are at low levels Ihereby permilling some
viruses to survive the pl'imary defenses. Lead and
Ihe FeLV virus are both immunosuppressive agent s
adversely affecting Ihe body defenses, Subraman­
ian (1973). discussed the Suboplimal Compensatory
Feedback. This feedback syslem increases Ihe liver
producl ion of ascorbate wi th increased sl ress, This
no longer occurs in felines. I would speculate this is
a resull of domesticalion, Dr. 1.8. Challejee. a
I'enown biochemisl of Calculla. India. in a pel'sonal
correspondence. informed me that he work with
goats indicated that as these animals age the
vilamin C production. in the liver. decreases. He
further stated Ihe reduction can be as low as II. of
what is normally produced. Dr. Challejee theorized
that the same could be true offelines and canines. A
feline producing at maximum, 40 mg per kilo of
body weight of vitamin C daily (Fig. 3). This means
that a 4.5 kilogram feline produces a maximum of
BB mg of vitamin C and an older feline may produce
as lillie as 22 mg of C daily. Wilh the intake of lead
daily. considerable amounls of vilamin C will be
destroyed or removed from Ihe body. This 88 mg 01'

less cannot carry the total burden of slress placed
upon it by chronic lead poisoning and Ihe FeLV
virus. This amount of C cannot stimulate immune
function to prevenl FeLV; it cannot stimulate
adquate cortisone to counteract stress; it is not
adequale for good collagen production; and is not
adequate to detoxify the impurities incorporated in
commercial cal foods. It is the opinion of the author
thai the addition of vitamin C as previously dis­
cussed.to the RDA of vilamins and minerals stimu­
lates the primary immuoe components to lotally
eliminale the FeLV virus from the body of felioes.
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