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INTRODUCTION

Vitamin D is critical for the development,
growth, and maintenance of a healthy body,
from birth until death. ‘The Focus on Vitamin
D’in the February/March issue of San Doctor,
gave a practical update on vitamin D. Here
we provide a brief review of the literature, and
sumarise the clinical importance of vitamin D.

AUTISM

low maternal vitamin D3 has important
ramifications for the developing brain. Vitamin
D is a steroid hormone with many important
functions in the brain, mediated through the
nuclear vitamin D receptor (VDR). Disfunctional
VDR demonstrate altered emotional behavior
and specific motor deficits. Malnutrition (e.g.
of vitamin D) may coexist with overnufrition
(excessive calory infake) particularly among
those with abnormal cognition or autistic
spectrum. 2

AUTOIMMUNE ILLNESS

Links exist between the immune, nervous, and
endocrine systems. Hormones of the endocrine
system, such as vitamin D, help the immune and
nervous systems defend the body, with defects
leading to autoimmune disorders.

Vitamin D in immunity is involved in feedback
reactions to eliminate inflammation or to
influence CD4 T<ell differentiation, or to
increase the function of T suppressor cells.
The active form of vitamin D produces
and maintains  selfimmunologic tolerance:
some studies show that 1,25(0OH)2D
inhibits induction of disease in autoimmune
encephalomyelitis, thyroiditis, type-1 diabetes
mellitus, inflammatory bowel disease (IBD),
systemic lupus erythematosus, and collagen-
induced arthritis and Lyme arthritis.?

Autoimmune diseases like multiple sclerosis
(MS) and

(IBD) occur because of an inappropriate

inflammatory  bowel disease
immune-mediated attack against selfissue.
Analyses of genetically identical twins shows
that besides genetics there are important
environmental factors that contribute to MS
and IBD development. Reduced vitamin D
availability due to limited sunshine exposure
or diet may play a role in the development of
MS and IBD.#

CANCER

Vitamin D inhibits inappropriate cell division
and metastasis, reduces blood vessel formation
around tumors, and regulates proteins that
affect tumor growth. It also enhances anti
cancer actions of immune system chemicals
and chemotherapy drugs.

Low levels of vitamin D are associated with
increased risk of oesophegeal cancer in men,
but not in women.® In addition to sun exposure
in adulthood, sun exposure in early life protects
against the development of prostate cancer.t
Improving calcium and vitamin D nutritional
status substantially reduces all-cancer risk in
postmenopausal women (Relative risk 0.402,
p=0.01). Higher intakes of calcium and
vitamin D are associated with a lower risk of
developing premenopausal breast cancer.?
The incidence of colorectal cancer could be
halved with a vitamin D intake of 10002000
IU/day?’.

A systematic review of the literature on the role
of sunlight in preventing cancer (excluding
skin cancer) showed a significant inverse
correlation for prostate, breast and ovarian
cancers'®.

CHRONIC PAIN

Vitamin D deficiency is a major contributor to
chronic low back pain in areas where vitamin
D deficiency is endemic. A recent large study
has shown the association between severe
hypovitaminosis D and persistent, non-specific
musculoskeletal pain, further suggesting that
patients with no apparent cause of pain
should be assessed and possibly treated for
vitamin D deficiency''.

COGNITIVE FUNCTION

Recent research indicates vitamin D deficiency
is associated with low mood and cognitive
impairment in the elderly'.

DIABETES
Vitamin D helps maintain adequate insulin
levels.  Preliminary  evidence  suggests

supplementation can increase insulin levels
in people with type 2 diabetes. Prolonged
supplementation may help reduce blood
sugar levels.

Decreased vitamin D concentrations are
independently associated with prevalent
CVD in typell diabetic patients with mild
kidney dysfunction'. Genetic variations in
vitamin D metabolism affects susceptibility
to type diabetes. There is a positive
correlation between low 25(OH) vitamin
D concentrations and insulin resistance's.
Vitamin D and calcium insufficiency may
negatively influence glycaemia, whereas
combined supplementation with both nutrients
may be beneficial in optimising glucose
metabolosm'¢. Further, in otherwise healthy
older adults with impaired fasting glucose (in
range 5.6 - 6.9 mmol/L) supplementation with
calcium and vitamin D slowed the increase in
glycaemia and insulin resistance that would
have been expected over time'”.

HEART DISEASE

Studies have indicated reduced ultraviolet B
exposure in CHF patients during childhood,
adolescence, and early adulthood. Activated
vitamin D has been shown to increase

survival in  patients with cardiovascular

disease’.  Vitamin D levels are associated
with important cardiovascular risk factors that

supplementation may reduce'.

HYPERTENSION

Clinical and experimental data support the
view that vitamin D metabolism is involved in
blood pressure regulation and other metabolic
processes. Epidemiological studies suggest
that vitamin D insufficiency is related to
several disorders observed among the elderly
such as breast, prostate and colon cancers,
type-2 diabetes and cardiovascular disorders
including hypertension. It seems that 800IU of
vitamin D daily in combination with calcium,
reduces systolic blood pressure in elderly
womenZ.

MELANOMA

An inability to tan is the number one risk factor
for melanoma. Those who tan easily or who
have darker skin are far less likely to develop
the disease. A new theory is that melanoma
is actually caused by sunlight (vitamin D)
deficiency and that safe sun exposure actually
helps prevent the disease?' 222324,

MENTAL ILLNESS

Vitamin D deficiency has been implicated in
various psychiatric and neurologic disorders,
including mood and cognative performance
in the elderly?.Vitamin D supplementation to
maintain bone health may also retard some
consequences of brain aging®.

MULTIPLE SCLEROSIS

Vitamin D supplementation may help prevent
the development of MS as well as provide
additional High
circulating levels of vitamin D are associated

treatment benefits.?”. 28

with a lower risk of multiple sclerosis®.



MUSCULAR WEAKNESS AND FALLS
Specific receptors for vitamin D have been
identified in human muscle tissue. Cross
sectional studies show that elderly persons
with higher vitamin D serum levels have
increased muscle strength and a lower number
of falls®o31,

OBESITY

Serum vitamin D is significantly lower in obese
individuals- deficiency is associated with
the metabolic syndrome in morbidly obese
patients®?. Consumption of a calcium plus
vitamin D supplement during a weightloss
intervention enhanced the beneficial effect of
body weight loss on the lipid and lipoprotein
profile in overweight and obese women,
whose usual daily calcium intake was low®.

OSTEOARTHRITIS

Low intake and low serum levels of vitamin
D appear to be associated with an increased
risk for progression of osteoarthritis. The
increase in bone mineral density associated
with supplementation by vitamin D improves
outcomes for osteoarthritis sufferers34, a
recommended strategy as opposed to chronic
pharmacological interventions?.

OSTEOPOROSIS

Vitamin D deficiency is extremely prevalent in
the elderly. Most often the first symptoms are
myopathy with muscle pain, fatigue, muscular
weakness, and gait disturbances. More severe
deficiency causes osteomalacia with deep
bone pain, reduced mineralization of bone
matrix, and low energy fractures®' 3%,

PREGNANCY AND LACTATION
Studies
inadequate levels of vitamin D (usually

indicate  human milk  contains
because the mother is vitamin D deficient)
and that routine vitamin D supplementation
is advisable for breast fed infants who are

deprived of sunlight exposure?.

MISCELLANEOUS
Vitamin D has been implicated in the
pathology of various other health disorders

including  influenza,  psoriasis,  gout,
ofosclerosis, inferstitial cystitis, decreased
pulmonary function, thrombosis, chronic

kidney disease, pancreatitis, rheumatology,
hepatitis B infections, haemochromatosis, and
gastrointestinal diseases“04142,

CONCLUSIONS

These and many other studies emphasise that
vitamin D is not just for bones. Maintaining
adequate levels is important for many tissues
and hence health outcomes.

ACKNOWLEDGEMENTS

This paper highlights a few, of hundreeds of
articles on vitamin D collated by the Vitamin
D Council, and available on their Web site at:
http://www.vitamindcouncil.org/research.
shtml

REFERENCES

1 Noble JM., Mandel A., Patterson MC. Scurvy and
rickets masked by chronic neurological illness:
revisiting “psychological nutrition”. Paediatrics. 2007
Mar;119(3):e783-90

2 Newschaffer CJ., Croen LA., Daniels J., et al The
epidemiology of autism spectrum disorders. Annu Rev Public
Health 2007; 28: 235-58

3 Sumariyono GE., Sefiati S., Setiyohadi B. Vitamin D and
autoimmune disease. Acta Med Indones. 2007 Jul-Sep;
39(3):133-41

4 Cantorna MT,, Vitamin D and its role in immunology:
multiple sclerosis, and inflammatory bowel disease. Prog
Biophys Mol Biol 2006 Sep; 92(1):60-4

5 Chen W., Dawsey SM., Qiao YL., et al. Prospective study
of serum 25(OH)- vitamin D concentration and risk of
oesophageal and gastric cancers. Br J Cancer. 2007 Jul
2,97(1): 1238

6 John EM., Koo J., Schwartz GG., Sun exposure and
prostate cancer risk: evidence for a protective effect of early-
life exposure. Cancer Epidemiol Biomarkers Prev. 2007
Jun;16(6):1283-6

7 Lappe JM., Travers-Gustafson D., Davies KM., et al Vitamin
D and calcium supplementation reduces cancer risk: results
of a randomised trial. Am J Clin Nutr 2007. 85(6) 158691

8 LinJ., Manson JE., Lee -Min, et al Intakes of calcium and
vitamin D and breast cancer risk in women. Arch Intern
Med. 2007; 167:1050-59

9 Gorham ED., Garland CF., Garland FC., et al Optimal
vitamin D status for colorectal cancer prevention:
A quantitative meta analysis. Am J Prev Med 2007
Mar;32(3):210-16

10 vander Rhee HJ., de Vries E., Coebergh JW., Does sunlight

prevent cancer? A systematic review. Eur J Cancer 2006

Sep;42(14):2222-32

Mascarenhas R., Mobarhan S. Hypovitaminosis D-induced

pain. Nutr Rev. 2004 Sep;62(9):354-9

12 Przybelski RJ., Binkley NC., Is vitamin D important for

preserving cognition? A positive correlation of serum

25-hydroxyvitamin D concentration with cognitive function.

Arch Biochem Biophys. 2007 Apr 15;460(2):202-5

Chonchol M., Cigolini M., Targher G., Association between

25-hydroxyvitamin D deficiency and cardiovascular disease

in type-l diabetic patients with mild kidney dysfunction. NDT

Advance Access published on-line Sept 17, 2007

14 Bailey R., Cooper JD., Zeitels L et al Association of the
vitamin D metabolism gene CYP27B1 with type-l diabetes.
Diabetes 2007 Oct;56(10):2616-21

15 Maghbooli Z., Hossein-Nezhade A., Karimi F., et al
Correlation between vitamin D3 deficiency and insulin
resistance in pregnancy. Diabetes Metab Res Rev. 2008 Jan-
Feb;24(1):27-32

16 Pittas AG., Lau J., Hu FB., et al The role of vitamin D and
calcium in type-ll diabetes. A systematic review and meta-
analysis. J Clin Endocrinol Metab. 2007 Jun;92(6):2017-
29

17 Pittas AG., Harris SS., Stark PC., et al The effects of
calcium and vitamin D supplementation on blood glucose
and markers of inflammation in non-diabetic adults.
Diabetes Care 2007 Apr; 30(4): 980-6

18 Zittermann A., Vitamin D and disease prevention with
special reference fo cardiovascular disease. Prog Biophys
Mol Biol. 2006 Sep;92(1):39-48

19 Martins D., Wolg M., Pan D., et al Prevalence of
cardiovascular risk factors and the serum levels of 25-
hydroxyvitamin D in the US. Arch Intern Med. 2007

Vol 67 No 11 June 11 2007

20 Mosekilde L. Vitamin D and the elderly. Clin Endocrinol

(Oxf.) 2005 Mart;62(3):265-81

Grant WB., An ecological study of cancer mortality rates in

Spain with respect to indices of solar UVB irradiance and

smoking. Int J Cancer 2007 Mar 1; 120(5): 1123-8

22 Grant WB., A meta-analysis of second cancers affer
a diagnosis of non-melanoma skin cancer: additional
evidence that solar UVB irradiance reduces the risk
of internal cancers. J Steroid Biochem Mol Biol. 2007
Mar;103(3-5):668-74

23 Reichrath J., Sunlight, skin cancer and vitamin D: What are

the conclusions of recent findings that protection against

UV radiation caused 25-hydroxyvitamin D deficiency in

solid organ-transplant recipients, xeroderma pigmentosum

and other risk groups?J Steroid Biochem Mol Biol. 2007

Mar;103(3-5):6647

Kricker A., Armstrong B., Does sunlight have a beneficial

inflence on certain cancers? Prog Biophys Mol Biol. 2006

Sep;92(1):132-9

25 Wilkins CH., Sheline YI., Roe CM., et al Vitamin D

deficiency is associated with low mood and worse cognitive

performance in older adults. Am ] Geriatr Psychiatry. 2006

Dec;14(12):1032-40

Brewer LD., Porter NM., Kerr DS., et al Chronic

T-alpha,25-(OH)2 vitamin D3 treatment reduces Ca2+-

mediated hippocampal biomarkers of aging. Cell Calcium

2006 Sep;40(3):277-86

w

2

2

~

2

o

27 Holmoy T Vitamin D status modulates the immune response
to EBV: Synergistic effect of risk factors in multiple sclerosis.
Med Hypotheses 2008; 70(1):66-9

28 Soilu-Hanninen M., Laaksonen M., Laitinen I., etal A
longitudinal study of serum 25-hydroxyvitamin d and
intact parathyroid hormone levels indicate the importance
of vitamin D and calcium homeostatis regulation in
multiple sclerosis. J Neurol Neurosurg Psychiatry 2008
Feb;79(2):152-7

29 Munger KL, Levin LI., Hollis BW., et al ~ Serum 25-
hydroxyvitamin D levels and risk of multiple sclerosis. JAMA
Vol 296 No. 23 Dec 20, 2006

30 Moylan KC., Binder EF., Falls in older adults: risk

assessment, management and prevention. Am J Med 2007

Jun;120(6):493.e1-6

Wicherts IS., van Schoor NM., Boeke Al., et al Vitamin D

status predicts physical performance and its decline in older

persons. J Clin Endocrinol Metab. 2007 Jun; 92(6):2058-

65

Botella-Carreyero JI., Alvarez-Blascop F., et al Vitamin D

deficiency is associated with the metabolic syndrome in

morbid obesity. Clin Nutr. 2007 Oct;26(5):573-80

Major GC., Alarie F., Dore J., et al  Supplementation with

calcium plus vitamin D enhances the beneficial effect of

weightloss on plasma lipid and lipoprotein concentrations.

Am J Clin Nutr 2007 Jan; 85(1):54-59

34 Bischoff-Ferrari HA., Zhang Y., Kiel DP,, et al Positive

association between serum 25-hydroxyvitamin D level

and bone density in osteoarthritis. Arthritis Rheum. 2005

Dec15;53(6):821-6

Arabelovic S., McAlindon TE., Considerations in the

treatment of early osteoarthritis. Curr Rheumatol Rep.

2005 Mar;7(1):29-35

36 Perezlopez FR Vitamin D and its implications for
musculoskeletal health in women: an update. Maturitas.
2007 Oct 20;(58(2):117-37

37 Hitz MF., Jensen JE., Eskildsen PC., Bone mineral density
and bone markers in patients with a recent low-energy
fracture: effect of 1 year of treatment with calcium and
vitamin D. Am J Clin Nutr. 2007 Jul;86(1):251-9

38 Saadi HF., Dawodu A., Afrandi BO., et al Efficacy of daily
and monthly high-dose calciferol in vitamin D-deficient
nulliparous and lactating women. Am J Clin Nutr. 2007
Jun;85(6):156571

39 Dijkstra SH., van Beek A., Janssen JW., et al High

prevalence of vitamin D deficiency in newborn infants of

high-risk mothers. Arch Dis Child. 2007 Sep;92(9):750-3

Holick MF., Vitamin D: its role in cancer prevention and

treatment. Prog Biophys Mol Biol. 2006 Sep;92(1):49-59

Holic MF., Vitamin D Deficiency (Review Article) N Engl J

Med. 2007 Jul 19;357(3):266-81

42 Hathcock JN., Shao A., Reinhold Risk assessment for
vitamin D (Review article) Am J Clin Nutr. 2007 Jan;85(1):6-
18

3

3

N

3

@

3

(%]

A

o

4

DR BEVAN HOKIN

BSc MAppSc PhD

DIRECTOR OF THE PATHOLOGY
LABORATORIES AT SYDNEY
ADVENTIST HOSPITAL

Dr Hokin can be contacted on
9487 9511



