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A REVIEW OF ESSENTIAL FACTS IN CALCIUM METABOLISM

We have previously pointed out in these
pages the fact that in all probability every
vitamin had an influence on the metabolism
of calcium.

To recapitulate, Vitamin A deficiency is
known to cause a precipitation of calcium as
kidney stones, indicating that it is instru-
mental in meintaining calcium in golution or
in organic combination (1),

Vitamin B deficiency is known to cause
pathology only when accompanied by a calcium
deficiency (2), The cramps and convuleions
of beriberi are, no doubt, a resulf of the
lowered blood caleium. Howe, in his studies
on dental caries in 1921 found that Vitamin
B deficiency caused atrophy of the parathy-
roids. A high protein diet can bring on con-
vulsions if the Vitamin B intake is low {3),
an indication that the presence of Vitamin B
is necessary to the maintenance of the nor-
mal blood calcium level. The Vitamin B re-
quirement is also known to be higher when
the thyroid 1s overactive (4), in the ab-
sence of which thyrotoxic symptoms appear
sooner. (Note that the thyroid is the phy-
siologic calcium eliminator) (5),

Vitamin C deficiency is characteristical-
ly known to result in a decalcification of
bone, loosened teeth being a primary indica-
tion of scurvy (6],

Vitamin D, of course, is known by all to
result in a lowered affinity of blood serum
for calcium with attendant reduced assimila-
tion,

Vitamin E is the only vitamin that has
not been shown to have a direct connection
with calcium metabolism up to the present
time,

Vitamin F can be considered an important
factor in calcium assimilation because 1t
reduces blood calcium by increasing its dif-
fusion into the tissues, and cooperates with
Vitamin D by unloading the blood of its cal-
cium load, probably mainly into muscle cells
which are probably the greatest consumers of
this element in the adult body. (In the im-
mature economy, Vitamin C 1 s important in
its effect of facilitating the deposition of
blood calcium in bone), Vitamin F may also
be important in aiding the formation of
bone, for it definitely hastens the forma-
tion of the hypertrophic processes in arth-
ritis, if given alone, while Vitamin C has
the opposite effect. It quickly reduces ex-
cess blood calcium and is an antidote for
hypervitaminosis D, as in sunstroke.

Vitamin G 18 another factor in maintain-
ing the solubility of calcium, for in its
absence, Vitamin D has little or no effect.

In hypovitaminosis G in test animals, cata-
racts of the eyes quickly form from precipi-
tated calcium. An important clinical use of
Vitamin G is in the treatment of arthritis,
its merit here, no doubt, being its coopera-
tive effect with Vitamin D, and the use of
massive doses of Vitamin D, being, in our
opinion, necessary only because of the lack
of knowledge that the synergist Vitamin G is
deficient.

One important fact to be kept in mind is
that the blood calcium may be high and still
the patient be deficient in that element.
The tiesues may be starved even though the
transportation eystem be loaded excessively
if those vitamins be lacking that are neces-
sary to cause the diffusion through the vas-
cular walls, A not infrequent cause of kid-
ney disease in children is the hypercalcemia
due to overdosage of Vitamin D preparations,
and the resultant albuminuria can only be
successfully controlled with a regular dos-
age of Vitamin A, We have a number of such
case histories in our files. In one, a boy
of nine who had been heavily dosed with Vi-
tamin D concentrate all winter, developed a
nephritis in the spring, and was diagnosed
as hypervitaminosis D by the attending phy-
sician. The parents were warned to keep the
youngster out of the sun, which advice was
disregarded, and a few hours on the beach in
a bathing suit proved fatal through an at-
tack of acute nephritis with toxicosis from
sunburn. (See Reference 7 for further de-
tails on toxicity of Vitamin D.)

The toxicity of Vitamin D is a result of
the high level of blood calcium, and in
pregnancy and lactation when the calcium re-
quirement ie greater, a correspondingly
larger dosage of Vitamin D can be toler-
ated (8). The greatly increased requirement
of all the vitamins in pregnancy and lacta-
tion is, no doubt, due mainly to the en-
hanced calcium metabolism. As we have often
emphasized, one of the most spectacular re-
sults of vitamin administration is the treat-
ment of the ills of pregnancy.

Authorities agree that we are all in dan-
ger of receiving too little calcium in our
food. Milk is often pointed out as a car-~
rier of calcium that can compensate for its
absence in other foods, such as bread. The
pasteurization of milk, however, reduces its
assimilable calcium t o the point that 1t
fails to contain enough for the grow-
ing child (9).

Add to this a vitamin deficiency that re-
duces the efficiency of assimilation and we
have ample reason for the evidences of cal -~
cium starvation to be seen on every hand,
beginning with maldevelopment of the bones
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and teeth in the infant, low resistance and
susceptibility to dental caries, colds,
children's diseases, etc. in the child and
ending with a million consequences o f these
continuing factors, endocrine imbalance,
etc. in the adult,

Northen has demonstrated that this cal-
cium deficiency even extends to the soil on
which vegetable crops are grown (10). He
even claims that insect parasites refuse to
touch plants {tomato and cucumber) that are
grown on soil containing all necessary min-
eral elements - even though intertwined with
vines fed from deficient soil that were
alive with bugs, showing that this matter of
"resistance" includes insect as well as bac-
terial parasites. This recalls the comment
made to me in all seriousness by a veterina-
rian that he noticed that fleas would often
leave a dog that was receiving his vitamins
tas "Catalyn").
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