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Vitamin D, the “sunshine vitamin”, is a sizzlingly hot
topic, receiving plenty of media and scientific attention. 
In recent years it has been the subject of countless studies
linking its relevance to a healthy immune system, and its
deficiency to a vast array of conditions including asthma,
heart disease, depression, multiple sclerosis and cancer. 
Our primary source of this amazing nutrient is the sun’s
UVB rays, which we can convert to copious amounts of
vitamin D in the skin.
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In December 2010, seven heavyweight
organisations released a joint statement
reevaluating the benefits of vitamin D, and
acknowledging that we may not actually
be producing enough from the sun,
especially in the colder months. They write,
“Some unprotected exposure in the hours
close to solar noon may be necessary, but
people should not be advised to
deliberately sunbathe or expose themselves
to the sun for long periods of time in order
to produce more vitamin D. When it comes
to sun exposure, little and often is best.”
This is quite a turnaround for organisations
who might usually suggest wearing
sunscreen or staying out of the sun at 
all times, especially around midday. 
They add, “During winter months in the
UK, there is not enough UVB for vitamin D
synthesis and people rely on tissues stores,
supplements and dietary sources.”

The Consensus Statement also discusses
who is at most risk for deficiency1, and
poses some interesting questions around
supplementation for further research. The
organisations issuing the joint statement
comprise the British Association of
Dermatologists, Cancer Research UK,
Diabetes UK, the Multiple Sclerosis Society,
the National Heart Forum, the National
Osteoporosis Society and the Primary Care
Dermatology Society, and seems to be a
response to the increasing levels of public
interest in vitamin D, spurred by the wealth
of new research that has arisen. 

VITAMIN D AND 
BONE HEALTH
We usually associate vitamin D with
calcium absorption, and therefore bone
health. Indeed, a direct correlation has
been shown between, for example, low
vitamin D levels and incidence of hip
fracture in the elderly2. Vitamin D has long
been used as part of protocols to treat and

prevent rickets, osteoporosis, osteopaenia
and osteomalacia – all various
manifestations of poor bone density. 
It should also be noted that while vitamin 
D can help with calcium absorption,
magnesium has an important role in
calcium placement in the body. This is
discussed in more detail in the Nutrigold
Newsletters “Preventing Osteoporosis”3

and “Simply Magnesium”.4 Where there
appears to be enough calcium in the diet,
it is advisable to look at both magnesium
and vitamin D status as part of your
programme to help the body transport
calcium to the bones and keep them strong.
Calcium absorption and placement are
also crucial for a well functioning nervous
system, for muscle contraction and so also
for heartbeat, and for many other
significant functions.

GENE EXPRESSION
We now also know that vitamin D can 
be converted into a very powerful
hormone in the body that can trigger the
expression of over 200 genes, including
genes that are involved in immune system
response, detoxification and extinguishing
cancer cells. This new information has far
reaching implications, and has spurred
scientists to measure and trial vitamin D
with dozens of health conditions, from
dermatitis to diabetes.



MAKING VITAMIN D
WHILE THE SUN SHINES
By far the most effective way of getting
enough vitamin D is through skin exposure
to the UVB rays from the sun, which react
with 7-hydroxycholesterol in the skin to
produce cholecalciferol, or vitamin D3. 
The same UVB rays degrade any excess
vitamin D3 produced to avoid overdosing,
and it is interesting to note that the body’s
own maximum allowance is around
20,000iu. This is 100 times the current 
RDA (200iu) and 10 times the amount that
researchers are now calling for, and it
seems we can surpass these levels with only
a few minutes of daily exposure to the sun.

We then convert vitamin D to various forms
(also referred to as vitamin D), described in
more detail later in this newsletter, and we
are now also able to measure the blood
serum form to assess deficiency. Two recent
British surveys have shown that we are
barely producing the 50nmol/L considered
by many to be necessary for basic health, 
and those on low
incomes may 
only be measuring 
on average 43-
46.5nmol/L of blood
serum vitamin D5.

DEFICIENCY IN D
If we can produce so much vitamin D for
free from brief but daily sessions in the
sunshine, why then are so many of us
deficient, especially in the colder months?
First of all we need to remember that the
required UVB rays are blocked by glass (so
sitting in the conservatory, by the office
window or in a car doesn’t count), as well
as clothes, sunscreen, cloud cover and
smog. Suddenly it seems much clearer:
how many of us really allow skin exposure
to the necessary levels of sunshine? The
consensus guidelines produced by the
prominent charities above suggest that,
although there are many factors involved
that need to be taken into account, we
need to be exposing one third of our body
to the sun, without sunscreen, for just under
15 minutes every day, without, of course,
getting burnt. What’s more, to ensure we
are getting sufficient UVB rays, we may
need to be making use of the midday sun
for our daily vitamin D top up, with the
highest level of UVB available between
10am-2pm.

We have been frightened off such naked
exposure to the sun, although it is now
also emerging that the vitamin D we
produce from the UVB spectrum may help
protect us from the harmful UVA rays when
we allow moderate exposure of our bare
skin to the sun. 

Perhaps the more surprising news,
however, is that those of us in temperate
regions such as northern Europe are
naturally deprived of the crucial UVB rays
from October until April. So walking and
sitting outdoors in the winter sun may still
bring other benefits in terms of sunlight
exposure, but vitamin D production is not
one of them.

It has been suggested that if we produce
sufficient quantities of vitamin D during the
summer, then we may be able to maintain
lower but basic levels through the rest of
the year6. With the current culture of
covering up either with clothes or sunscreen
during every minute of our summertime sun
exposure, I wonder how many of us are
achieving sufficient sun stores of vitamin D
in the summer months to see us through.
For much of the year, then, we may need 
to be supplementing our sunshine stores 
of vitamin D.

FOOD SOURCES 
OF VITAMIN D
Food sources can provide moderate
amounts, our main supply being in fish,
eggs and mushrooms. For example, a cup
of white mushrooms (raw or stir fried) would
provide approximately 12.6iu vitamin D,
and an egg will contain approximately
twice this amount; oily fish will provide a
better but varying amount depending on
species, environment and whether it is raw,
cooked or tinned7. Interestingly one study
showed wild salmon containing 1000iu per
3oz serving, while farmed salmon only
contained 375iu8.

It might be wise to also consider a good
vitamin D supplement, especially during the
colder months and for those more at risk of
vitamin D deficiency, which includes the
elderly, pregnant women and those who
cover their skin for cultural reasons – and we
might now extend that list to many of those
with one of the conditions outlined below.

D2 OR D3 – WHICH IS
THE BEST SUPPLEMENT?
Vitamin D is available for supplementation
in two forms: vitamin D3, or cholecalciferol,
produced from lanolin in sheep’s wool, and
vitamin D2, or ergocalciferol, produced
from the mold ergot9. Many practitioners
prefer D3 due to a general view that the
form closest to what we obtain from nature
will be the better; others prefer D2 as it can
be produced without involving any animals.

D2 decomposes more quickly than D3, but
they both have a good shelf life if stored at
room temperature protected from air,
nitrogen and carbon dioxide10. Storage in
oil can also increase the shelf life of both
forms, so it is not surprising that cod liver
oil has traditionally been a good source of
vitamin D3. In fact a teaspoon of cod liver
oil can provide 450iu of vitamin D11, but it
may be difficult to find a good quality,
cold pressed, pure cod liver oil to
supplement with.

The orthodox view is that both forms of the
vitamin are equally well absorbed, and
research would seem to endorse this 12.
Although D3 is gaining a reputation as the
“better” form, vitamin D2 has been used
successfully for years to address conditions
such as rickets and osteomalacia, so in
terms of absorption and bone support, it
seems to be a matter of personal
preference rather than one being better
than the other. 

There is, however, evidence to suggest
that the body may not convert D2 as
effectively as it does D3 to the final form
of vitamin D that is now recognised as a
potent hormone 13.



SO HOW 
COULD VITAMIN D
BENEFIT US IN 
OUR EVERYDAY
LIVES?

HOW OUR BODIES 
USE VITAMIN D
The vitamin D3 (cholecalciferol) that we
make from sunshine or ingest from foods
and certain supplements is sent first to
the liver to be converted into calcidiol, or
25(OH)D, with the help of certain
enzymes. This is the blood serum form
that is now largely measured in trials and
studies to determine the correlation
between vitamin D levels and a whole
host of illnesses and conditions, as well
as to assess deficiency.

The calcidiol is then sent to the kidneys
first, and then any excess to the rest of
the tissues in the body. Both in the
kidneys and in the tissues, it is converted
to 1,25(OH)2D3  or calcitriol. This is the
form that is now recognised as the
hormone that triggers very fast gene
expression by attaching to receptors on
the actual DNA in the cell nucleus.
Proteins are then produced that play a
role in cellular growth, cellular death,

immune system regulation, detoxification,
the regulation of blood calcium levels
and the release of neurotransmitters such
as serotonin. I would consider these
functions to be among the fundamental
basics for life and good health.

Vitamin D2 is converted to very similar
forms, but many argue that there is a
slight alteration in the chemical make-up
which means that it doesn’t bind so
readily to the enzymes in the liver that
convert it to the hormonal form, and also
that it doesn’t attach so easily to the
vitamin D receptors in each of our cells.
In addition, D2 may therefore carry a
higher risk for toxicity, as there will be
greater levels of the unconverted form
floating around in the body.  There are,
however, many conflicting studies
surrounding vitamin D metabolism 
which makes it difficult to state all of
this conclusively.

So the form you choose may depend 
on your reason for supplementation, your
interpretation of the evidence so far and
your degree of comfort with using a
sheep’s wool based product. Many
choose vitamin D3 to stay as true as
possible to the form we naturally
obtain from sunshine and 
food sources.

HOW MUCH
VITAMIN D
SHOULD I TAKE?
The current RDA for vitamin
D is 200iu, although many are
arguing for a much higher level of
perhaps 5-10 times that amount14. It
is generally accepted that pregnant
women and the elderly need more
than the RDA.

The current suggested upper safety limit
is 1000iu, although it is interesting to
note that the skin will manufacture up to
20 times this amount from the sun before
it will start using the UVB rays to destroy
any surplus.

Classically there has been a concern 
that high levels of supplemental vitamin
D may lead to hypercalcaemia and
hypercalciuria, but again strong
evidence is lacking. Reinhold Vieth 
writes in his review of the research,
“Throughout my preparation of this
review, I was amazed at the lack of
evidence supporting statements about the
toxicity of moderate doses of vitamin D.”
He adds that “Vitamin D deficiency can
mask primary hyperparathyroidism and
this could account for the occasional
cases of hypercalcemia that occur when
large groups of elderly people are given
vitamin D supplements.” 15

VITAMIN D IN
PREGNANCY
A recent Belfast study

has highlighted a
widespread deficiency 
of vitamin D in pregnant
women.  The study

demonstrated that of 99
pregnant women, 35, 44
and 16 % were classified
as vitamin D deficient, and

96, 96 and 75 % were
classified as vitamin D
insufficient at 12, 20
and 35 weeks
gestation,
respectively16. 

Vitamin D
supplementation has
been shown to have

numerous benefits in
pregnancy, including



reducing the risk of pre-eclampsia by as
much as 27%17. A 2010 review of
vitamin D in pregnancy argues for
vitamin D deficiency to be taken very
seriously indeed:

“It appears that vitamin D insufficiency
during pregnancy is potentially
associated with increased risk of
preeclampsia, insulin resistance and
gestational diabetes mellitus.
Furthermore, experimental data also
anticipate that vitamin D sufficiency is
critical for fetal development, and
especially for fetal brain development
and immunological functions. Vitamin D
deficiency during pregnancy may,
therefore, not only impair maternal
skeletal preservation and fetal skeletal
formation but also be vital to the fetal
’imprinting’ that may affect chronic
disease susceptibility soon after birth as
well as later in life.”18

When we consider vitamin D’s role in
gene expression and protein formation,
we can well understand these concerns.

VITAMIN D 
AND CANCER
It is for this same reason that the
hormonal role of vitamin D has been so
eagerly studied by those interested in
cancer prevention. DNA expression
appears to be at the very heart of
whether cells become cancerous or not,
and there are endless studies examining
the relationship between vitamin D and
various kinds of cancer. One shows, for
example, that vitamin D deficient women
have a 222% greater risk of developing
breast cancer19;  another that vitamin D
deficiency is correlated with a 40%
increased risk of colorectal cancer20;
another that there is a significantly
increased risk for prostate cancer21.
What is of perhaps even greater interest,
however, is the research beyond cancer
prevention, looking at vitamin D’s
potential ability to help reduce tumours
once they are already there. One study
suggests vitamin D as an effective
therapy for neuroblastoma patients22;
and a Mexico study demonstrates the
anti-proliferative effect of vitamin D on
breast cancer cells23. Another study
shows that vitamin D deficient women
with breast cancer were 94% more likely
to have metastases, and showed a
shorter life expectancy rate24 than those
with acceptable levels of vitamin D.
Much of this is attributed to vitamin D’s
role in apoptosis, or the process of
natural cell death. Cancer cells are often
described as being unable to die, and so
there is always much interest when a

ASTHMA AND ALLERGIES
Vitamin D deficiency has been related to 
a higher incidence of asthma in children,
and also to the severity of the condition –
the greater the deficiency, the worse the
condition30. In addition, a study has
shown that vitamin D may be of benefit to
asthma and CF patients suffering with
mold allergy: "We found that adding
vitamin D not only substantially reduced
the production of the protein driving an
allergic response, but it also increased
production of the proteins that promote
tolerance," said researcher Dr. Kolls31. 

There may also be a link here with some
of the research carried out to explore
vitamin D’s role in immune system activity. 

new substance is found that can help to
promote this.  Vitamin D in its hormone
form can trigger the expression of genes
that promote apoptosis, and so
extinguish cells that the body no longer
has a need for. It can also trigger the
expression of genes that are involved in
detoxification as well as antioxidant
genes.25 A further study looks at the
hormonal ability of vitamin D to reduce
progesterone and estradiol levels in
women, thus providing another clue to
why it might be effective in reducing the
incidence of breast cancer26. Countless
more look at vitamin D’s role in 
still further aspects of cancer and 
its progression.

VITAMIN D 
AND OBESITY
Apoptosis is often also of interest in the
area of obesity, as fat cells are
notoriously difficult to get rid of. This may
go some way to explain the greater
weight loss success that has been noted
with people with higher blood serum
levels of vitamin D27, and the lower levels
of abdominal and general body fat
noted in teenagers with higher vitamin D
levels28. Two studies of adolescent girls
also showed increased levels of muscle
 fat in those who were vitamin D
deficient, resulting in increased muscle
weakness29. It is not clear from the
studies whether the vitamin D deficiency
has contributed to the situation, or
whether blood serum levels of vitamin D
are low because this fat soluble vitamin
is being stored in the fat cells. Either
way, those with higher fat levels may do
well to consider their vitamin D intake.



IMMUNE SYSTEM
RESPONSE
Vitamin D has now been shown to be
instrumental in triggering T-cell response
in the immune system. “When a T cell 
is exposed to a foreign pathogen, 
it extends a signaling device or 'antenna'
known as a vitamin D receptor, with
which it searches for vitamin D,” explains
Prof Geisler. “This means that the T cell
must have vitamin D or activation of the
cell will cease. If the T cells cannot find
enough vitamin D in the blood, they
won't even begin to mobilize.” 32

CROHN’S DISEASE 
AND COLITIS
A 2008 study measured the incidence 
of vitamin D deficiency in 130
Inflammatory Bowel Disease patients 
(94 with Crohn’s disease and 36 with
colitis) aged 8-22, and found a
convincing correlation.33 Two years 
later a further study showed that this 
was no coincidence: vitamin D
deficiency actually seems to play a
causative role, at least with Crohn’s
disease. The researchers started with 
the premise that the inflammation in the
intestines is caused by the immune
system’s inability to respond correctly 
to intestinal bacteria. They showed that
vitamin D is directly involved in the
expression of the NOD2 gene, which
signals the presence of invading
microbes in the intestines, and its failure
to be expressed has previously been
linked to Crohn’s disease. The team
writes: “Our observation that 1,25D
signaling is a direct inducer of NOD2
expression argues strongly that vitamin D
insufficiency/deficiency does play a
causative role in the prevalence of
Crohn’s disease.”34

MULTIPLE SCLEROSIS AND
PARKINSON’S DISEASE
Recent research suggests that vitamin D
may also be important in the expression
of genes that regulate MS35, which
seems to support a Harvard study of
military personnel that showed a 62%
reduction in incidence of MS in those
with higher blood serum levels of vitamin
D. Moreover, a 2005 study of 79
identical twins studies where just one of
each pair of twins had been diagnosed
with MS, showed that the affected twin
had received less sun exposure than the
healthier twin prior to diagnosis.36

The healthier twin would therefore have
had more frequent opportunities to
manufacture good levels of vitamin D.
A separate study shows a 55% higher
incidence of Parkinson’s disease where

Italian study of 531 women and 423 
men over the age of 65 showed a
correlation particularly in women between
low vitamin D levels and depression.42

John McGrath spent several years
studying the relationship between
prenatal and early vitamin D deficiency
and schizophrenia. His 2003 study of
Finnish men and women who had taken
vitamin D supplements during the first
year of life. The study showed no
correlation in females, but in males, 
the use of either irregular or regular
vitamin D supplements was associated
with a reduced risk of schizophrenia. 
The most reduced risk was found in 
those supplementing with at least 
2000iu vitamin D daily.43

HYPERTENSION 
AND HEART DISEASE
There has been a great deal of interest 
in vitamin D’s relationship to our
cardiovascular health. A recent review of
11 randomised, controlled trials showed
an ability of vitamin D to help lower
blood pressure in some cases.44 More
striking results were shown in a study that
followed 548 heart attack patients over
6 years, and showed that those with the
lowest vitamin D levels  had a 378%
increased risk of death from a further
cardiovascular event.45 “This study
provides compelling evidence that a 
high vitamin D status is associated with
improved survival in heart failure
patients. Until an intervention study has
been designed and completed, it seems
that we should advise patients with heart
failure to maintain appropriate vitamin D
levels by taking supplements, by eating
oily fish or eggs, or simply by exposure
to sunlight,” said Liu, who led the study. 
Further research links vitamin  D
deficiency with the build up of
cholesterol in arteries. 46"Vitamin D
inhibits the uptake of cholesterol by cells
called macrophages," explains lead
researcher Carlos Bernal-Mizrachi, MD.
"When people are deficient in vitamin D,
the macrophage cells eat more
cholesterol, and they can't get rid of it.
The macrophages get clogged with
cholesterol and become what scientists
call foam cells, which are one of the
earliest markers of atherosclerosis." 

A 2010 review of 28 studies in the UK
showed that middle aged and elderly
adults have a 33% greater chance of
avoiding heart disease if their blood
serum vitamin D levels were sufficiently
high.47 The same study showed a 55%
reduction in type 2 diabetes and a 51%
reduction in the risk of metabolic
syndrome compared to those with the
lowest vitamin D levels.

there is vitamin D deficiency.37 A pilot
scheme is currently looking at the effect
of supplementation of varying levels of
vitamin D with those already diagnosed
with Parkinson’s, and it will be interesting
to see if the vitamin’s role as a gene
expression trigger and its activity within
the central nervous system can help to
reverse any of the symptoms related to
the disease.

BRAIN FUNCTION 
AND DEMENTIA
A recent study of 858 adults over the
age of 65 showed vitamin D deficiency
to be related to a decline in brain
function. The Italian adults were given
regular cognitive function tests over 8
years alongside blood tests to assess
their vitamin D status, and the most
severely deficient showed the most
substantial decline.38 A similar study of
752 women over the age of 75 showed
comparable results.39

Some studies have gone further to link
vitamin D deficiency with dementia and
Alzheimer’s. One such study tested 231
women and 109 men aged 65 to 99,
and demonstrated that those with vitamin
D deficiency were 2.3 times more likely
to have dementia and 2.5 times more
likely to have Alzheimer’s. 40

VITAMIN D AND 
MENTAL HEALTH
The brain is suffused with vitamin D
receptors, prompting much research into
its relevance for mental health, from
depression to schizophrenia. A 2008
Dutch study of 1282 people aged
between 65 and 95 noted higher levels of
depression amongst those with the lowest
levels of vitamin D and highest levels of
blood parathyroid hormone.41 A similar



This newsletter was co-written with and for Nutrigold Ltd by Kirsten Chick, a well respected qualified Natural Nutritionist who is  a member of the Federation
of Nutritional Therapists. To find out more please visit www.connectwithnutrition.co.uk.

For all the latest nutritional research and legislation why not log on to:
www.nutrigoldtechnical.co.uk

NUTRIGOLD Ltd,
PO BOX 217, Exmouth, EX8 9AX
Tel: +44(0)845 603 5675 (local rate) Fax: +44(0)845 603 5690

Alternatively if you would like a more personalised approach,
addressing dietary recommendations, lifestyle changes etc., we would
suggest you consider consulting a qualified nutrition adviser or therapist, 
which you can do by either asking us for details of your local

practitioners, or contacting The Federation of Nutritional Therapists 
on 0870 312 0042 or by emailing them at admin@fntp.org.uk

For more information visit the website at: www.fntp.org.uk

Kirsten Chick is a qualified and practising Natural Nutritionist and member of the Federation of Nutritional Therapists. 
To find out more please visit www.connectwithnutrition.co.uk.

Should you need a more detailed approach, or should you have any questions or 
concerns that are not addressed in this article, you are always welcome to contact our
nutritional advice team on 01395 227850 (9.00am – 5.00pm Monday – Friday).i

1 “including those with darker skin, those who wear whole-body 
coverings, older people, pregnant women, infants born to vitamin D-
deficient mothers, skin cancer patients, those who are housebound or
in institutions, and those who avoid the sun.” Consensus 
Vitamin D Position Statement, December 9th 2010

2 Jane A. Cauley et al, “Serum 25-Hydroxyvitamin D Concentrations 
and Risk for Hip Fractures.” Annals of Internal Medicine Vol. 149, 
No. 4, 242-50, August 2008

3 http://www.nutrigoldtechnical.co.uk/uploads/152.pdf
4 http://www.nutrigoldeducation.co.uk/blog/diet/simply-magnesium
5 National Diet & Nutrition Survey, 2009; Low Income Diet & Nutrition

Survey, 2009.
6 Consensus Vitamin D position statement”, presenting the unified view

of the British Association of Dermatologists, Cancer Research UK, 
Diabetes UK, the Multiple Sclerosis Society, the National Heart 
Forum, the National Osteoporosis Society and the Primary Care 
Dermatology Society, December 9th 2010

7 http://nutritiondata.self.com/ 
8 T C Chen et al “Factors that influence the cutaneous synthesis and 

dietary sources of vitamin D.” Archives of Biochemistry and 
Biophysics, 460(2), 213-217.

9 Vitamin D2 is therefore often sold as the vegan option – the sheep 
aren’t killed, rather the lanolin is extracted from sheared wool, so 
there will be different degrees of comfort around this for those 
choosing a vegan diet.  

10 W Huber and O W Barlow, “Chemical and biological stability of 
crystalline vitamins D2 and D3 and their derivatives,” Journal of 
Biological Chemistry Vol. 149, 125-37, 1943.

11 http://nutritiondata.self.com/
12 Michael F Holick et al, “Vitamin D2 is as effective as vitamin D3 in 

maintaining circulating concentrations of 25-hydroxyvitamin D”, 
Journal of Clinical Endocrinology & Metabolism, 
doi:10.1210/jc.2007-2308, December 2007.

13 Lisa A Houghton and Reinhold Vieth, “The case against 
ergocalciferol (vitamin D2) as a vitamin supplement,” American 
Journal of Clinical Nutrition, Vol. 84, No. 4, 694-697, 
October 2006

14 R P Heaney et al, “Human serum 25-hydroxycholecalciferol response
to extended oral dosing with cholecalciferol” American Journal of 
Clinical Nutrition, Vol. 77, No. 1, 204-210, January 2003; M L 
Nelson et al, “Supplements of 20 ug/d Cholecalciferol Optimized 
Serum 25-Hydroxyvitamin D Concentrations in 80% of 
Premenopausal Women in Winter” Journal of Nutrition 2009, 
Volume 139, Pages 540-546; J Maalouf et al, "Short-term and long-
term safety of weekly high-dose vitamin D3 supplementation in 
school children" Journal of Clinical Endocrinology & Metabolism 
April 2008 online; R Vieth, “Vitamin D supplementation, 25-
hydroxyvitamin D concentrations, and safety” American Journal of 
Clinical Nutrition, Vol. 69, No. 5, 842-856, May 1999; etc.

15 R Vieth, “Vitamin D supplementation, 25-hydroxyvitamin D 
concentrations, and safety” American Journal of Clinical Nutrition, 

Vol. 69, No. 5, 842-856, May 1999
16 V A Holmes et al, “Vitamin D deficiency and insufficiency in 

pregnant women: a longitudinal study” British Journal of Nutrition 
September 2009, Volume 102, Issue 06, Pages 876-881

17 M Haugen et al, “Vitamin D Supplementation and Reduced Risk of 
Preeclampsia in Nulliparous Women” Epidemiology September 
2009, Volume 20, Issue 5, Pages 720-726

18 A Lapillonne, “Vitamin D deficiency during pregnancy may impair 
maternal and fetal outcomes” Med Hypotheses. 2010 Jan;74(1):71-
5. Epub 2009 Aug 18

19 S L Hines et al, “Breast cancer survivors and vitamin D: a review.” 
Nutrition. 2010 Mar;26(3):255-62. Epub 2009 Dec 8

20 M Jenab et al, “Association between pre-diagnostic circulating 
vitamin D concentration and risk of colorectal cancer in European 
populations: a nested case-control study” British Medical Journal 
2010; 340

21 M H Ahonen et al, “Prostate cancer risk and prediagnostic serum 
25-hydroxyvitamin D levels (Finland)”, Cancer Causes Contr. 11 
(2000) 847–852

22 P R van Ginkel et al, “1 alpha-Hydroxyvitamin D2 inhibits growth of 
human neuroblastoma.” J Neurooncol. 2007 Dec;85(3):255-62. 
Epub 2007 Jun 30.

23 R Garcia-Becerra et al, “Calcitriol inhibits Ether-à go-go potassium 
channel expression and cell proliferation in human breast cancer 
cells.” Exp Cell Res. 2010 Feb 1;316(3):433-42. Epub 2009 
Nov 20

24 S L Hines et al, “Breast cancer survivors and vitamin D: a review.” 
Nutrition. 2010 Mar; 26(3):255-62. Epub 2009 Dec 8

25 G D Kutuzova & HF DeLuca, “1,25-Dihydroxyvitamin D3 regulates 
genes responsible for detoxification in intestine.” Toxicol Appl 
Pharmacol. 2007 Jan 1;218(1):37-44. Epub 2006 Oct 13.

26 J A Knight et al, “Vitamin D association with estradiol and 
progesterone in young women” Cancer Causes Control. 2010 
Mar;21(3):479-83

27 S Sibley, The Endocrine Society’s 91st Annual Meeting; June 10-13, 
2009; Washington D.C. 

28 Y Dong & I Stallman-Jorgensen, American Heart Association's Joint 
49th Conference on Cardiovascular Disease Epidemiology and 
Prevention and Nutrition, Physical Activity and Metabolism, 2009

29 K A Ward et al, “Vitamin D Status and Muscle Function in Post-
Menarchal Adolescent Girls” Journal of Clinical Endocrinology & 
Metabolism February 2009; V Gilsanz et al, “Vitamin D Status and 
Its Relation to Muscle Mass and Muscle Fat in Young Women” 
Journal of Clinical Endocrinology and Metabolism 2009

30 Jm Brehm et al “Serum Vitamin D Levels and Markers of Severity of 
Childhood Asthma in Costa Rica” American Journal of Respiratory 
and Critical Care Medicine Volume 179, Pages 765-771, 2009

31 J L Kreindler et al, “Immune tolerance to Aspergillus fumigatus versus 
Allergic Bronchopulmonary Aspergillosis: roles of OX40L and 
vitamin D in humans and mice.” Journal of Clinical 
Investigation 2010

32 M R von Essen et al, “Vitamin D controls T cell antigen receptor 
signaling and activation of human T cell” Nature Immunology 2010

33 H M Pappa et al, “Vitamin D status in children and young adults with
inflammatory bowel disease.” Endocrinology. 2009 
Feb;150(2):1051-60. Epub 2008 Oct 16.

34 T T Wang et al, “Direct and indirect induction by 1,25-
dihydroxyvitamin D3 of theNOD2/CARD15-beta defensin 2 innate 
immune pathway defective in Crohn's disease” Journal of Biological 
Chemistry 2010, Volume 285, Pages 2227-2231

35 S V Ramagopalan et al, “Expression of the multiple sclerosis-
associated MHC class II allele HLA-DRB1*1501 is regulated by 
Vitamin D” PLoS Genetics 5(2): e1000369 2009

36 T Islam et al, “Childhood sun exposure influences risk of multiple 
sclerosis in monozygotic twins” Neurology 2007;69:381–388

37 M L Evatt et al, “Prevalence of Vitamin D Insufficiency in Patients with 
Parkinson Disease and Alzheimer Disease” Archives of Neurology 
October 2008, Volume 65, Pages 1348-1352 

38 D J Llewellyn et al, “Vitamin D and Risk of Cognitive Decline in 
Elderly Persons” Arch Intern Med. 2010;170(13):1135-1141

39 C Annweiler et al, “Association of vitamin D deficiency with 
cognitive impairment in older women: cross-sectional study.” 
Neurology. 2010 Jan 5;74(1):27-32. Epub 2009 Sep 30.

40 JS Buell et al, “25-Hydroxyvitamin D, dementia, and cerebrovascular
pathology in elders receiving home services.” Neurology. Jan 
2010;74(1):18-26.

41 J G Witte et al, “Depression Is Associated With Decreased 25-
Hydroxyvitamin D and Increased Parathyroid Hormone Levels in 
Older Adults”, Arch Gen Psychiatry. 2008;65(5):508-512.

42 Y Milaneschi et al, “Serum 25-Hydroxyvitamin D and Depressive 
Symptoms in Older Women and Men” Journal of Clinical 
Endocrinology & Metabolism 2010

43 J McGrath et al, “Vitamin D supplementation during the first year of 
life and risk of schizophrenia: a Finnish birth cohort study” 
Schizophrenia Research Volume 67, Issue 2, Pages 237-245 2003

44 M D Witham et al, “Effect of vitamin D on blood pressure: a 
systematic review and meta-analysis” J Hypertens. 2009 
Oct;27(10):1948-54.

45 Liu et al (University Medical Center, Groningen, Netherlands), 
European Society of Cardiology's Congress 2010, Stockholm.

46 J Oh et al, “1,25 (OH) vitamin D inhibits foam cell formation and 
suppresses macrophage cholesterol uptake in patients with type 2 
diabetes mellitus” Circulation Volume 120, Number 8, Pages 687-698

47 J Parker et al, “Levels of vitamin D and cardiometabolic disorders: 
Systematic review and meta-analysis” Maturitas Volume 65, Issue 3, 
Pages 225-236

48 P R von Hurst et al, “Vitamin D supplementation reduces insulin 
resistance in South Asian women living in New Zealand who are 
insulin resistant and vitamin D deficient – a randomised, placebo-
controlled trial” Journal of Nutrition 2009

VITAMIN D 
AND DIABETES
Further studies have looked at vitamin
D’s relationship to both types of
diabetes, and lower concentrations of
blood serum vitamin D have been noted
with both types. Of particular note is
vitamin D’s ability to lower, and therefore
improve, insulin resistance, which is
important for those with type 2 diabetes.
A 2009 New Zealand study put forward
that optimal blood serum levels for insulin
sensitivity are between 80-119nmol/L48,
which is much higher than the levels

K2, the isoflavin genestein, and a small
amount of vitamin A – vitamin D relies on
these for its conversion and utilisation so
it can perform its various tasks. In the
bigger picture, vitamin D takes its part in
the dance among all the vitamins,
minerals and other nutrients, each of
them key factors in a continual and
kaleidoscopic cascade of events that
keeps us healthy and alive. Of all these
key nutrients, however, vitamin D may
have been the most underestimated until
now, so it’s a good time to ask: are you
getting enough sunshine in your life?

usually denoted as adequate.This is
really just the tip of the iceberg. With so
many vitamin D receptors on so many
cells throughout the body, and an
involvement in the expression of over
200 genes, it can be no surprise that
vitamin D is implicated in so many
aspects of our health. We are learning
more all the time, and the more we study
the hormonal form of vitamin D, the more
crucial it appears to be to our
fundamental wellbeing.

Of course, the body doesn’t use vitamin
D in isolation: its immediate co-factors
include magnesium, zinc, boron, vitamin
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