
Test Application

What is vitamin D?
It’s sometimes called the “sunshine vitamin” because it’s 
produced in the skin in response to sunlight. Vitamin D is a 
fat-soluble vitamin in a family of compounds that includes 
vitamins D-1, D-2, and D-3. It can affect as many as 2,000 
genes in the body. Because of its wide-ranging actions, it is 
increasingly referred to as a ‘hormone’.

Many lifestyle and environmental factors can affect the 
ability to get sufficient amounts of vitamin D through the 
sun alone. These factors include:

  Being in an area with high pollution
  Using sunscreen
  Spending more time indoors
  Living in big cities where buildings block sunlight
  Having darker skin

These factors contribute to vitamin D deficiency in an 
increasing number of people. That’s why it’s important to 
accurately measure the level of vitamin D via a blood test 
to determine if this vitamin is required from other sources 
besides sunlight.

Why do we need vitamin D? 
Vitamin D plays an essential role in maintaining good health. 
It is perhaps best known for its association with osteoporosis 
or loss of bone density when it is deficient. The fact that there 
are vitamin D receptors (VDR) on many tissues in the body 
such as the heart, skin, brain, kidney, immune cells, breast 
and prostate explains why deficiencies are now being linked 
to more chronic diseases like breast and prostate cancer. 

The role it plays in bone health involves regulating the 
amount of calcium and phosphate in the body, which is also 
needed to keep teeth healthy. Without adequate vitamin D, 
bones can become thin, brittle and misshapen. In extreme 
cases this can lead to rickets in children, a condition involving 

a softening of the bones that can lead to fractures and 
deformity. In adults softening of the bones is usually called 
osteomalacia, and may cause pain and muscle weakness. 
Vitamin D is therefore important for regulating cell growth, 
neuromuscular and immune function, and the reduction of 
inflammation.

Inflammation and vitamin D are intrinsically tied together, 
as it is a potent anti-inflammatory nutrient which activates 
natural killer cells as well as the immune defence army that 
kills viruses, bacteria and cancer cells.

This latter point is important, as chronic inflammation is the 
initiator of most of the degenerative diseases of the 21st 
century including heart disease, cancer, autoimmune and 
diabetes. 

It is significant to note that even years after its discovery, 
there is still ongoing research examining the various other 
functions vitamin D might perform in the body.

Vitamin D and intestinal barrier integrity
The health of the gastrointestinal tract is key to the 
competence of the immune system and inflammatory 
responses. When this barrier is breached it is known as leaky 
gut, which is a known link to autoimmune disease and other 
degenerative diseases. Leaky gut can be caused by gut 
irritants like drugs, chemicals, infections, dysbiosis of the gut 
flora and has been associated with a deficiency in vitamin D.

The reason vitamin D is an important tool against leaky gut, is 
because it is needed to ensure the integrity of the permeable 
barrier of the gut, which is made up of tight junctions 
between cells.  These cells are the gatekeeper system of the 
small intestine making vitamin D integral to the health of the 
gut lining. 

When we appreciate the close link between vitamin D and 
the correct functioning of the body’s immune system, it’s 
perhaps not surprising that vitamin D would play a role 
in a healthy gut, where 70-80% of the human immune 
system is located. The gut also plays an important role in 
the absorption of vitamin D which can cause patients with 
digestive disorders such as coeliac disease, gluten sensitivity 
and other chronic digestive diseases to be deficient.

Healing of the gut lining 
An example of the role vitamin D plays in the gut can be 
seen in a double-blind, randomised placebo-controlled study 
by Raftery and colleagues (2015), where the researchers 
evaluated changes in gut barrier function, as well as disease 
markers in patients with Crohn’s disease in response to 
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vitamin D supplementation. The study group 
was made up of 27 Crohn’s patients who were 
in remission. They were given 2000 IU/day of 
vitamin D or a placebo for 3 months.

The study found that patients treated with 
vitamin D were more likely to maintain their 
intestinal barrier integrity, whereas intestinal 
permeability increased in the placebo group. 

The positive impact that vitamin D has on 
the gut is of high significance, as increased 
intestinal permeability has been demonstrated 
to predict and precede clinical relapse in 
Crohn’s patients. 

Importantly, those patients with the highest blood levels of vitamin D showed signs of reduced inflammation, as measured by 
C-reactive protein and antimicrobial peptides.

In another study by Kong et al (2007), vitamin D receptor deficient mice were compared with wild positive mice when colitis 
was experimentally induced.

Receptor deficient mice (homozygous for the deficiency) showed greater damage to the gut mucosa than those without the 
receptor mutation based on several different measures. Based on these results, the authors also reported on some experiments 
to assess why the damage occurred. For example, they reported that treatment of various cells with vitamin D seemed to be 
linked to a stimulation of various tight junction proteins contributing to better mucosal integrity. They concluded that vitamin D 
deficiency might be linked to the increased incidence/prevalence of inflammatory bowel diseases (IBDs) in human populations 
based on this and other data.

Supplementation 

This above example is an extreme case, but clearly demonstrates why it is very 
important that everyone is tested in order to know what their vitamin D status 
is. Testing is particularly important due to the fact that vitamin D is a fat-soluble 
vitamin.  This means that those people who are not deficient, but supplement 
regardless, particularly at high doses, run the risk of reaching toxic levels through 
unnecessary supplementation.  The main consequence of vitamin D toxicity is 
hypercalcemia, a build-up of calcium in the blood.  This can result in poor appetite, 
nausea and vomiting, weakness, frequent urination and in the extreme kidney 
problems may occur.

A further consideration is that not all supplements work and retesting can help 
to ensure that they are being effective, or if not allows the reasons as to why 
absorption is poor to be identified.
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TOXIC
>250 nmol/L

CAUTION
200-250 nmol/L

OPTIMAL
75-200 nmol/L

INSUFFICIENT
25-75 nmol/L

DEFICIENT
0-25 nmol/L


