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Introduction 

Vitamin D or 1,25-dihydroxyvitamin D3 (1,25 (OH)2 D3) is a fat 

soluble vitamin that exerts multiple functions in bone biology, 

autoimmune diseases, cell growth, inflammation, neuromuscular 

and other immune functions. It can be provided from many food 

products or endogenously produced by ultraviolet rays from 

sunlight when directed toward the skin that causes initiation of  

vitamin D synthesis. However, since vitamin D is biologically inert 

when obtained from sun exposure or diet, it must first be activated 

in human beings before functioning. The kidney and the liver play 

here a crucial role hydroxylation of vitamin D to 25-

hydroxyvitamin D in the liver and to 1,25-dihydroxyvitamin D in 

the kidney (Wintermeyer et al., 2016). 

 

Vitamin D exerts its biological functions via binding to vitamin D 

receptor (VDR) which belongs to the steroid hormone receptor 

family. The VDR gene is distributed on chromosome 12q12-q14. 

Eight exons (2–9) and six alternatively spliced regions (1a–1f) are 

located in functionally relevant areas, including the promoter 

region (Haddad, 2014). 

 

The role of VDR on skeletal muscle function was confirmed by 

using VDR knockout mouse model. In this study mice that lacked 
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VDR showed variable muscle fibers that are 20% smaller in 

diameter compared with wild-type mice, and interestingly, those 

changes were not corrected after correction of systemic calcium 

metabolism supporting the hypothesis that vitamin D affects 

muscle function in a mechanism not related directly to calcium 

metabolism (Bischoff-Ferrari, 2012). 

 

The muscle involvement in hypovitaminosis D was broadly named 

Osteomalacic myopathy and is characterized by proximal muscular 

weakness pains involves joints, bone and muscles (Pfeifer et al., 

2002). 

 

Vitamin D receptor polymorphism is identified by restriction 

enzymes FokI, BsmI, TaqI and ApaI (Gezen et al., 2005). In the 

present study we will investigate for VDR gene polymorphism of 

FokI, BsmI and ApaI in Osteomalacic myopathy and whether there 

is a relation between hypovitaminosis D, VDR gene polymorphism 

and myopathy or not. 
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Aims of the work 

 

1. Describe the clinical characteristics of patients with 

osteomalacic myopathy. 

2. Study Vitamin D receptor gene polymorphism in 

osteomalacic myopathy patients and compare with healthy 

controls in order for better understanding of disease 

molecular pathogenesis in Egyptian population.  
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Vitamin D, a compound that has been shown to play central role 

in various biological processes, was a topic of interest in more than 

10000 publications so far on MEDLINE. Vitamin D gained 

considerable significance after discovering the consequences 

related to its decreased level on the bones, the muscles, the immune 

system and other pathological condition Vitamin D was playing 

role in. The history of its discovery started at 1922 when McCollum 

and his team discovered that administering heated cod liver oil to 

children with rickets caused marked improvement in their 

condition, and hence he named his new compound “Vitamin D” 

following the alphabetical order after discovery of Vitamin A,B 

and C (Girgis et al., 2013). 

 

Sources of Vitamin D 

Vitamin D complex is a group of lipid soluble compounds with 

elemental formula C27H44O.  There are 2 sources of obtaining 

Vitamin D, the major portion is provided via cutaneous synthesis 

after exposure of 7-Dehydroxycholesterol (DHC) or provitamin 

D3, which is synthesized in the liver from cholesterol, to ultraviolet 

B rays (UVB) with wave length ranging from 290-315 nm that 

leads to photochemical conversion to form pre-vitamin D3. Pre-

vitamin D3 is subjected to thermal isomerization to form 

Cholecalciferol (Vitamin D3) (Wintermeyer et al., 2016). 
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Several factors affect this photochemical conversion including UV 

light (latitude, season and use of sunscreen), skin pigmentation, 

subcutaneous fat and clothing. The exposure to UVB is a rate-

limiting step in which the equilibrium of Vitamin D3 is reached 

within 20-30 minutes in persons with white skin and longer in dark 

colored skin individuals exposed to sufficient of UVB after which 

no further increase occurs in Vitamin D3 level. Actually prolonged 

exposure leads to degradation of Vitamin D3 to its inert byproducts 

resulting in a plateau level of the vitamin within the manageable 

levels (Wintermeyer et al., 2016). 

 

The minor portion is provided via endogenous intake in food of 

either Ergocalciferol (Vitamin D2) which is rare and found in plant 

products and certain types of mushrooms, and Cholecalciferol 

(Vitamin D3) in animal sources (cod liver oil, mackerel and tuna 

fish). They both get absorbed in small intestine in which bile 

secretion plays an important role (Wintermeyer et al., 2016). 

 

Storage of Vitamin D 

Approximately 25% of Vitamin D2 and D3 obtained is used by the 

body in various biological functions, of that percentage small 

portion is stored mainly in adipose tissues, muscle tissue and other 

organs and the rest is metabolized to 25(OH)D and excreted slowly 


