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VITAMIN D
Beyond Effects on Bone

Aly A. Misha'l**

Hypovitaminosis D has been reported in many
countries, including sunny countries. It has been
estimated that one billion people worldwide have
vitamin D deficiency or insufficiency.

In the Middle East, including Jordan, several
studies over the past two decades revealed
widespread vitamin D deficiency ( defined as
serum 25 (OH)D less than 15ng/ml ) and
insufficiency ( defined as serum 25 (OH) D of
15-20 ng/ml ) that reached 60-80% of the total
population. These figures become worse in
winter.

Deficiency of vitamin D occurs when there is
limited exposure to sunlight, deficient vitamin D
intake, inadequate absorption of vitamin D from
the digestive tract, or impairment in the metabolic
activation of vitamin D.

Groups at particular risk of hypovitaminosis D,
due to decreased synthesis or increased
requirements are: the elderly, pregnant women,
children and adolescents.

It has been suggested that vitamin D deficiency
during infancy and childhood may imprint
increased risk of chronic diseases for the rest of
their lives.

The major and most well known function of
vitamin D is to maintain calcium and phosphorus
homeostasis and to promote bone mineralization.
The classical consequences of vitamin D
deficiency are rickets in children, osteomalacia in
adults and increased propensity for fractures.
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Recent evidence, however, suggests that vitamin
D and calcium homeostasis may also have effects
in a variety of non-skeletal problems including
neuromuscular function and falls, psoriasis,
multiple sclerosis, cardiovascular diseases and a
variety of cancers.

Vitamin D receptors have been discovered in
various tissues including the brain, prostate,
breast, colon, immune cells and others. 1.25
dihydroxyvitamin D controls more than 200
genes.

These include genes responsible for regulation of
cellular proliferation. It decreases cellular
proliferation of both normal and cancer cells, and
induces their normal differentiation.

Non-Skeletal Effects of Vitamin D
Immunomodulation

1.25 dihydroxyvitamin D has a significant effect
on both monocytes and macrophages. When both
are exposed to mycobacterium tuberculosis, there
is up-grading of the vitamin D receptor gene and
the 25-hydroxy D- lo- hydroxylase gene. This
up-grading  promotes the  synthesis of
cathelicidine, a peptide capable of destroying
mycobacterium tuberculosis, and other infectious
agents, within the macrophages.

When serum levels of 25 hydroxy D fall below
20ng/ml, monocytes and macrophages become
incapable of initiating this innate immune
response.
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This may explain why Black Americans, who are
often more vitamin D deficient, are more prone to
contracting TB infections than whites. Moreover,
their TB infection is more aggressive.

It has been long noted that children with rickets,
suffer or even die from infectious diseases.

Cancer

People living at higher latitudes (where vitamin
D deficiency is more prevalent than in lower
latitudes) suffer from a wvariety of cancers,
including: Hodgkin’s lymphoma, cancer of colon,
pancreas, prostate, ovaries, breasts and other
tissues.

Both prospective and retrospective
epidemiological studies indicate that levels of 25
hydroxy D below 20ng/ml are associated with
30-50% increased risk of the above cancers.
Moreover, mortality from these cancers has
increased.

The Nurses’ Health Study (32,826 subjects)
showed the risk of colorectal cancer was
inversely associated with serum levels of 25-
hydroxyvitamin D.

Subjects who, at baseline, had a 25-
hydroxyvitamin D serum level of less than
12ng/ml, had a 253% increased risk of colorectal
cancer over a follow-up period of 8 years.

In a study on men who worked outdoors showed
the development of prostate cancer was delayed
3-5 years, compared to men who worked indoors.
Risk of breast cancer in 980 women with the
highest vitamin D intake was 50% less than those
with the lowest vitamin D intake.

Children and young adults exposed to the most
sun-light have a 40% reduced risk of non-
Hodgkin’s lymphoma, than those with the least
exposure to sun-light.

Autoimmune Diseases

Type 1 diabetes mellitus, Multiple Sclerosis (MS)
and Crohn’s disease were highly prevalent in
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vitamin D deficient areas, especially countries in
high latitudes.

Those living in areas below 35 degrees latitude
for the first 10 years of their lives were found to
have 50% risk of MS.

For every increase of 25 hydroxy D of 20ng/ml,
this risk of MS was lower by 41%.

Another study showed women who ingested 400
IU of vitamin D or more, had 42% reduced risk
of MS.

Similar observations were found for Rheumatoid
and osteoarthritis.

Several studies suggest vitamin D supplements in
children reduce the risk of type 1 diabetes.

Increased vitamin D intake during pregnancy was
associated with decreased levels of islet auto-
antibodies in the offspring.

In Finland, a country with relative high
prevalence of type ldiabetes, a study was
conducted on 10,366 children, given 2000 IU of
vitamin D daily during their first year of life. The
risk of type 1 DM was reduced by approximately
80%.

Among children with vitamin D deficiency, the
risk of type 1 DM rose to about 200%.

In another study, vitamin D deficiency was found
to increase insulin resistance, decrease insulin
production, and increase incidence of the
metabolic syndrome.

On the other hand, a study showed that a daily
intake of 1200 mg of calcium plus 800 IU of
vitamin D lowered the risk of type 2 DM by 33%,
as compared with intake of lower doses.

Cardiovascular Diseases
Epidemiological studies showed subjects living at

higher latitudes to have increased risk of
hypertension and cardiovascular disease.
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Vitamin D deficiency was associated with
congestive  heart failure, and increased
inflammatory markers, e.g. CRP and interleukin
10.

In a study on patients with hypertension who
were exposed to ultraviolate B radiation 3 times
daily for 3 months, their serum vitamin D levels
rose by 180%, and their B.P became normal.

Other Disorders

e Psoriasis benefited from
1.25(0OH) 2 D.

e 125(0H) 2 D was found to inhibit renin
synthesis.

e Lung functions and wheezing illnesses:
Subjects with 25-hydroxyvitamin D serum
levels above 35 ng/ml had a 176 ml increase
in the forced expiratory volume in 1 second.

therapy  with

e Children of women with vitamin D deficiency
during pregnancy are at an increased risk of
wheezing illnesses.

e Schizophrenia and depression: Both have been
linked to vitamin D deficiency.

e Maintaining vitamin D sufficiency in utero
and during early life, may be important for
brain development and for maintainance of
mental function later in life.
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