
 

 





 

 

 

 Skeletal and Non-Skeletal 
Effects of Vitamin D 

 
 
 
 
 

 
 
 
 

Sunil J. Wimalawansa, MD, PhD, MBA, DSc 

- University Professor - 

Professor of Medicine 

Endocrinology, Metabolism & Nutrition  

Professor of Physiology & Integrative Biology  

 
 

 

Anyone interested of having a copy, please e-mail 

suniljw@hotmail.com with the title of Vitamin D book. 

Thank you   

mailto:suniljw@hotmail.com


 

 

    Vitamin D: Everything You Need to Know 

 

 

   



 

 

 



 

 

 
Preface 

The prevalence of vitamin D deficiency is 

rising worldwide and approaching epidemic 

proportions, which exacerbates several 

medical disorders.  Yet vast majorities of 

individuals have undiagnosed and 

untreated vitamin D deficiency.  This book 

is intended to enhance the awareness of 

vitamin D deficiency and to facilitate the 

understanding of the physiology, 

pathophysiology, and health consequences 

of vitamin D deficiency.  In addition, it 

provides information about identifying vulnerable populations and 

illustrates safe and cost-effective practical regimens for correcting the 

problem. 

Vitamin D is a fat-soluble vitamin and a pro-hormone.  Ergocalciferol 

(vitamin D2) is derived from plant sources, whereas cholecalciferol 

(vitamin D3) is found in animal food sources, such as salmon, 

mackerel, and sardines, and in liver.  Vitamin D3 is manufactured in 

the skin after adequate exposure to the sun’s UV-B rays.  In many 

countries certain foods, such as milk and breakfast cereals, are 

fortified with vitamin D.    

Recent literature on vitamin D is replete with controversies regarding 

its benefits, measurement, the diagnosis and management of its 

deficiency.  Rickets in children and osteomalacia in adults are classic 

manifestations of severe vitamin D deficiency.  In addition to 

enhancing calcium absorption and bone mineralization, vitamin D 

contributes to several other important physiological processes, 

including neuro-modulation, maintenance of muscle strength and 

coordination, release of hormones, immune health, and prevention of 

cancer.  Many individuals in industrialized countries, especially those 

who live away from the equator, have low serum vitamin D levels.  

Whether this widespread vitamin D deficiency is related to the 



 

 

increasing incidences of cancer, type 2 diabetes, obesity, and heart 

disease remains to be determined. 

Our evolution and existence are dependent on exposure to sunlight.  

Ultraviolet rays should provide more than 80% of our daily vitamin D 

requirement.  However, over the past few decades, human exposure to 

sunlight has declined; consequently, the role of diet and supplements 

has become more important.   

Vitamin D status is assessed by measurement of its metabolite 25 

hydroxyvitamin D [25(OH)D] in serum.  Inadequate serum 25(OH)D 

levels are associated with decreased intestinal calcium absorption and 

consequent secondary hyperparathyroidism, mineralization defects, and 

accelerated bone loss.  Moreover, inadequate serum 25(OH)D 

concentrations are associated with decreased performance and an 

increased propensity to falls and fractures secondary to poor 

neuromuscular coordination and muscle weakness.  Consequently, poor 

vitamin D status and low calcium intake are important determinants of 

fracture risks.  Replenishment of serum 25(OH)D levels to greater than 

30 ng/mL (75 nmol/L) minimizes these effects.   

This book describes the metabolism and mechanisms of action of 

vitamin D and its pleiotropic actions in multiple tissues and organs.  It 

also explains the musculo-skeletal and extra-skeletal effects of vitamin D 

and the consequences of lack of it.  The last chapter illustrates the 

means of achieving vitamin D sufficiency with maintenance and 

therapeutic doses of supplementation. 

Cost-effective, community-based, and country-wide preventative 

strategies are necessary to ensure adequate vitamin D in relation to 

geographical settings, seasons of the year, environmental pollution, skin 

pigmentation, and culture and habits.  The text explores the relationship 

of vitamin D with skeletal and non-skeletal systems, non-classic 

functions, and new and old targets of vitamin D.   

Sunil  J. Wimalawansa 
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Chapter 1:   

Vitamin D Basics 

1.1 Vitamins and micronutrients 

Vitamins are classified as water soluble or fat soluble.  Water-soluble 

vitamins diffuse through tissues and go in and out of our bodies 

within days and weeks.  They are well absorbed in the intestine, and 

excessive amounts absorbed are excreted in the urine and feces.  As 

with any other medication or nutrient, excessive intake of any vitamin 

can cause adverse effects, but toxicity is rare.  However, because of 

their preferential storage within the body, fat-soluble vitamins in 

excess have a higher potential to cause toxicity. 

Poor nutritional status, especially with respect to protein, vitamins, 

and micronutrients is an important risk factor for chronic ill health and 

poor recovery from ill health.  In this regard, a balanced diet rich in 

fruits and vegetables, would reduce ill health, cardiovascular 

diseases, and overall mortality [1].   

Because we are unable 

to make adequate 

vitamins in our bodies, 

we need to take them 

orally via diets or 

supplements.  Humans 

get most of their vitamins 

and micronutrients from 

their diet.  Please visit 

http://www.choosemyplat

e.gov/ for more 

information on diet and 

good nutritional habits.  

In 2011, the United 

States Department of Agriculture created ChooseMyPlate.gov (see 



 

 

figure on page 9) to provide the basic nutritional guidelines for 

healthy eating.  Illustrations of simplified food pyramids provide the 

main food groups that are essential to a balanced diet and the 

recommended daily proportions within each group.  These food 

pyramids are only outlines of what to eat daily.  Therefore, it needs to 

be adapted to individual tastes, ethnic and cultural habits, and 

requirements to create individual or family-oriented healthy meals.   

Figure 1: A simplified food pyramid 

Figures 2 through 4 are additional examples of pyramid-based, popular, 

and widely used healthy diets across the world.   



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.vitamindwiki.com/tiki-index.php?page_id=2397  

Conclusions 

This book provides information on the history, 

physiology, and pharmacology of vitamin D.  In 

addition, it provides a rationale for 

understanding the consequence of vitamin D 

deficiency and guidance to identify and care for 

patients with vitamin D deficiency.   

Low 25(OH)D levels have a variety of negative 

consequences, including negative calcium 

balance, which may lead to low bone mass and 

fractures; impaired muscle functions leading to 

falls and fracture; higher incidence of certain 

cancers and autoimmune disorders; negative 

effects on the cardiovascular system and 

glucose metabolism; and increased insulin 

resistance.   

In addition to the above-mentioned ailments, 

correction of vitamin D deficiency will improve 

general health and well-being.  Common sense 

and individual patient circumstances need to be 

exercised during treatment with vitamin D, not 

only to achieve vitamin D adequacy, but also to 

prevent potential adverse effects. 
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