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Abstract 

Background: Alopecia areata [AA] is a frequent autoimmune disease, the 

pathogenesis of which is still unknown. Androgenic alopecia [AGA] is a non 

cicatricial or potentially reversible type of patterned hair loss, in which genetic 

predisposition and hormonal factors play a role. Expression of vitamin D receptors 

(VDR) on keratinocytes is necessary for maintenance of the normal hair cycle 

specially anagen initiation. The relation between VDR and both AA and AGA 

represents an attractive area of research. 

Purpose: Assessment of VDR in the skin and blood of AA and AGA patients, in 

order to evaluate their possible role in these hair diseases. 

Patients and methods: This study recruited 20 patients with AA, 20 patients with 

AGA and 20 healthy controls. Blood samples and lesional scalp biopsies were 

taken from all participants for the detection of VDR levels. Serum ferritin and TSH 

were measured for all AGA patients and controls, in addition to serum free 

testosterone for females of both groups. 

Results: Serum and tissue VDR levels were lower in AA as well as AGA patients 

when compared to controls, with highly significant difference (p=0.000). Serum 

and tissue VDRs were positively correlated in each group. Tissue VDR was 

significantly lower in female AA patients than males (p=0.046) though serum and 

tissue VDR levels were significantly higher in female AGA patients than males 

(p=0.004). Serum testosterone levels were significantly lower in female AGA 

patients than female controls (p=0.019). Serum ferritin levels were significantly 

lower in AGA patients than controls (p=0.000). 

Conclusion: The current study suggests an important role for VDR in the 

pathogenesis of AA and AGA through documenting lower serum and tissue VDR 

levels in AA and AGA patients in comparison to the controls. 

Key words: Alopecia areata, Androgenetic alopecia, vitamin D receptors. 
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 1 

Introduction and Aim of the Work 

INTRODUCTION 

Hair is a primary characteristic of mammals, and exerts a  wide 

range of functions. In human society, hair is of enormous, psychosocial 

importance and many human diseases are associated with hair loss or less 

frequently with overabundance of hair (Schneider et al., 2009). 

Hair follicle development takes place during fetal skin 

development and relies on tightly regulated ectodermal–mesodermal  

interactions. After birth, mature and actively growing HFs periodically 

regenerate by spontaneously undergoing repetitive cycles of growth 

(Schneider et al., 2009). 

Alopecia areata is a frequent autoimmune disease with a life time 

risk of about 1.7% in the general population, including males and females 

across all ethnic groups (Hon and leung, 2011). It is a common cause of 

non cicatricial alopecia that occurs as a patchy, confluent or diffuse 

pattern (Hordinsky  and Ericson, 2004). The commonest site affected is 

the scalp (Wasserman et al., 2007). 

The pathogenesis of AA is still unknown. In spite of the impressive 

progress, there is still a long way to go to completely understand the 

mechanisms of the disease and to identify AA-specific targets for 

treatment (Norris, 2004). Many factors such as genetic predisposition, 

autoimmunity, cytokines, chemokines and stress have been suggested as 

causes for AA (Firooz et al., 2005 &Alkhalifa et al., 2010). Several 

studies have been done in the last few years to investigate the role of stem 

cells in AA (AL-Refu, 2012). 
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Introduction and Aim of the Work 

Androgenetic alopecia is a noncicatricial or potentially reversible 

type of patterned hair loss (Soni, 2009). It affects both sexes and all 

ethnic groups although the severity and frequency is greater in men and 

there are racial differences in prevalence  ) Messenger, 2009). 

The development of AGA depends on several factors including 

alteration of hair cycle dynamics, hair follicle miniaturization (Shweiger 

et al., 2010), genetic predisposition, presence of sufficient androgens, 

androgen receptors and androgen receptor co activators (Alsantali and 

Shapiro, 2009). 

Vitamin D is a steroid hormone synthesized in the epidermal 

keratinocytes under influence of ultraviolet- B (UV-B) light (290-315 

nm) or acquired in the diet and dietary supplements (Bouillon et al., 

2008). 

The active form of vitamin D, 1,25(OH)2D3 , has multiple effects 

on innate and adaptive immune responses through its varied effects on T 

and B lymphocytes, macrophages and dendritic cells (DCs), all of which 

express VDR (Kim et al., 2007& Adorini and Penna, 2008). As such, the 

impact of 1,25(OH)2D3 and VDR on human physiology and disease are 

broad and there is wide interest in the role of this hormone and its 

receptors in many areas of medicine (Gorman et al., 2007). 

Vitamin D receptors are members of the nuclear hormone receptor 

super family that act as a ligand-inducible transcription factors regulating 

1,25(OH)2D3 - responsive genes (Reicharth et al., 1994). They are 

involved in regulating skin biology such as epidermal proliferation and 

differentiation and the hair growth cycle (Amor et al., 2012). Vitamin D 

receptors are strongly expressed in the key structures of human and 

murine hair follicles (Reicharth et al., 1994). Studies demonstrated that 


