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Abstract 
Vitamin D (Vit. D) Is a fat-soluble substance. Humans get it endogenously on exposure to ultraviolet 

radiation or exogenously via its intake in the diet. It has a known role in homeostasis of calcium, 

mineralization of bone, immunity modification, and cell differentiation.  

There are two types of vitamin D: vitamin D2 (ergocalciferol) that is found in plants and yeasts, and 

vitamin D3 (cholecalciferol) that may be found in animal sources or multivitamins. However, 

ultraviolet (UV) radiation from the sun causes the molecules that serve as precursors in the skin to take 

in vitamin D3, which accounts for 80–90% of the body's storage, then it will be hydroxylated in the 

liver to 25-hydroxyvitamin D and further hydroxylation will occur in the kidney in order to form 

1,25-dihydroxyvitamin D. At the end, Vit. D is catabolized into calcitrioic acid in liver and excreted by 

the kidney. 

A wide range of potential action is postulated by Vit. D upon various dermatological diseases including 

verrucae, hair disorders, acne, atopic dermatitis, skin cancers, vitiligo, psoriasis, cutaneous 

tuberculosis, ichthyosis, chronic urticarial, and keloid. 

In keloid scars, Vit. D has been shown to prevent tissue fibrosis, inhibiting growth of keloid fibroblasts 

via preventing TGF -β induced extracellular matrix synthesis and serving as an anti-inflammatory 

agent.  
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Introduction 
Vitamin D (Vit. D) Is a fat-soluble compound [1]. The major form of Vit. D is 25-

hydroxyvitamin D [25 (OH) Vit. D]. Vit. D is generated in the epidermis photochemically 

from the provitamin D, [7– dehydrocholesterol], via sunlight or artificial ultraviolet light 

action [2]. 

In addition to that, naturally, only little types of foods have Vit. D, such as milk, egg yolk, 

oily fish, oils from some fish livers, such as tuna and cod. Also, yeast and mushrooms have 

ergosterol that is provitamin D, which on UVB irradiation is transformed into Vit. D2. Also, 

vitamin D can be obtained through supplementation [2]. 

 

Metabolism of Vitamin D [3] 

There are two types of vitamin D: vitamin D2 (ergocalciferol) that is found in plants and 

yeasts, and vitamin D3 (cholecalciferol) that may be found in animal sources or 

multivitamins. However, ultraviolet (UV) radiation of the precursor molecule 7-

dehydrocholesterol within the skin is the principal supply of vitamin D3 (80–90% of the 

body storage).  

Vitamin D attaches to the vitamin D binding protein (DBP) in the circulating blood stream 

and is carried to the hepatocytes, where it is hydroxylated to 25 hydroxy-vitamin D. This 

process occurs following endogenous production and isomerisation to vitamin D3 in the 

epidermal basal-layers or dietary consumption of vitamin D2/D3. The parathyroid hormone 

(PTH) stimulates the synthesis of the active secosteroid 1, 25 di-hydroxy vitamin D 

following 1α hydroxylation in the renal cells, whereas fibroblast growth factor 23 (FGF 23) 

and 1, 25 di-hydroxy vitamin D itself inhibit it. Finally, Vit. D is catabolized into calcitrioic 

acid in liver and excreted by the kidney, (Figure 1) [4]. 
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Fig. 1: Human metabolism of vitamin D [4]. 

 

The molecular mechanism of action of Vitamin D 

The 1, 25-di-hydroxy Vit. D molecule attaches specifically 

to the vitamin D receptor (VDR) that works as a 

heterodimer with the retinoid X receptor (RXR) to activate 

target genes of Vit. D. When the heterodimeric complex of 

1, 25(OH) 2D –VDR–RXR is just formed, it will interact 

with Vit. D response elements [a specific DNA sequences in 

and around target genes] leading to either transcription 

repression or activation [5]. 

 

Functions of Vitamin D 

A wide range of potential functions is postulated by Vit. D: 

 

I. Calcium homeostasis 

The 1,25(OH)2D functions to elevate concentrations of 

calcium in the serum via three separate activities involving 

increase intestinal absorption, urinary reabsorption and 

finally mobilisation of calcium from the bone [6]. 
 
II. Immunity 

Expression of VDR occurred in most of the cells of the 

immune system, including antigen-presenting cells (APC). 

In addition, macrophages can sometimes produce the 

enzyme of 25 OH Vit. D-1- hydroxylase that activates 25 

OH Vit. D [7]. 

It can regulate the activity of T cells whether indirectly or 

directly via APC function modulation. It inhibits maturation 

of dendritic cells. Vit. D reduces expression of the cytokine 

Interleukin 12- (IL-12), which is necessary for maturation of 

T helper 1 cells [7]. 

Additionally, Vitamin D strongly stimulates T1/ST2 

expression, a member of the IL-1 receptor families which is 

critical for normal T helper 2 (Th2) cell differentiation. Vit. 

D increased the producing of IL-4 in Th2 cells. The 

efficiency of 1, 25(OH) 2D in autoimmune diseases 

suppression had been found to depend on IL-2 and IL-4 [7]. 

Vitamin D also affects B cells directly and inhibits the 

production of immunoglobulins. Furthermore, B 

lymphocytes differentiation was found to be interrupted 

when exposed to 1, 25(OH) 2D in vitro. It could up-regulate 

the anti-microbial peptides production by keratinocytes, 

macrophages, and neutrophils. Furthermore, VDRE was 

found on the promoter of genes coding the anti-microbial 

peptides β-defensin and cathelicidin [7]. 

 

III. Cells differentiation 

Vitamin D is important for proliferation of rapidly dividing 

cells which is essential for wound healing and growth. Also, 

it is important for cellular differentiation which leads to 

cells specialization for specific functions. Generally, cells 

differentiation results in a reduce in proliferation of cells. 

The 1, 25(OH) 2D, leads to inhibition of proliferation of 

cells and induction of differentiation [8].  

 

IV. Regulation of blood pressure 

The renin-angiotensin system (RAS) has long been known 

as a significant regulator of blood pressure and balance of 

electrolytes in mammals. Vit. D and the VDR have indirect 

effects on renin, mediated by the metabolism of calcium or 

PTH, both of them are recognized to independently affect 

expression of renin, (Figure 2) [4]. 
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Fig 2: Cardiovascular effects of vitamin D receptor activation [4]. 

 

Vitamin D deficiency:  

The level of 25-hydroxyvitamin D (25(OH) D) less than 20 

ng/ml is the standard by which most professionals classify 

vitamin D insufficiency. When its level reached 30 ng/ml or 

below, a substantial reduce was existed in intestinal 

absorption of calcium that leads to raised PTH. PTH 

stimulates tubular calcium reabsorption and induces the 

kidneys to generate 1, 25 (OH) 2D. It also leads to 

activation of mature osteoclasts which dissolve the 

mineralized collagen matrix in bone, resulting in 

osteomalacia in adults and rickets in children. Secondary 

hyperparathyroidism results from the parathyroid glands 

being fully stimulated since vitamin D insufficiency 

worsens [9], (Figure 3) [10]. 

 

 
 

Fig 3: Causes and symptoms of vitamin D deficiency [10]. 
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*URI: Upper respiratory tract infection.  
*TB: Tuberculosis. 
*FEV1: Forced expiratory volume  

*HBP: High blood pressure. 
*CHD: Coronary heart disease.  

*AODM: Adult-onset diabetes mellitus. 

*MS: Multiple sclerosis.  
*RA: Rheumatoid arthritis. 
*HAART: Highly active antiretroviral therapy. 

 

Vitamin D and keloid 

By controlling apoptosis-related genes, 1, 25 (OH) 2D 

suppresses mesenchymal multi-potent cells and primary 

pulmonary fibroblasts. Additionally, it induces an anti-

fibrotic phenotype and causes the activation of other 

important ant fibrotic factors [11]. Additionally, it was 

discovered that no relationship was existed among serum 

25(OH) D levels and either age, gender, period of keloid, or 

familial history, and the more extreme the degree of keloid, 

the reduced level of serum 25-hydroxyvitamin D [11-13]. 

Keloid patients are more prone to have VD Deficiency 

(VDD), hypertension, and dark skin. Dark-skinned people 

are also more likely to have VDD and hypertension. 

Sunlight exposure is the major source of VD, 

with skin pigmentation being a crucial driver in lower UVB 

penetration, resulting in decreased cutaneous Vit. D3 

production. Individuals with very dark skin, such as those 

found in some African communities [14]. 

Keloid fibroblasts show a dose-dependent reduction in 

proliferation in response to Vit. D3 therapy, with collagen I 

expression dropping thrice in the treated samples, indicating 

that, Vit. D3 has an effect on keloid regression. TGF-

β1/Smad signaling is negatively regulated by the vitamin D 

receptor. In patients with systemic sclerosis, VDR 

suppression increases fibroblast sensitivity to TGF-β1, and 

activation of VDR with paricalcitol lowers TGF-β1's 

stimulatory action on fibroblasts, inhibiting collagen 

synthesis and myofibroblast differentiation [14]. 

In addition, paricalcitol promotes the creation of VDR and 

phosphorylated Smad3 complexes, which inhibits Smad 

transcriptional activity, which controls the production of 

profibrotic genes such as MMPs, proteoglycans, integrin, 

and plasminogen activator. The susceptibility genes for 

keloid have been identified as plasminogen activator and 

VDR [14]. 

VDR expression is considerably reduced in keloid patient’s 

peripheral blood cells, epidermis, and fibroblasts from 

patients with systemic sclerosis, another fibrotic illness [14]. 

Owing to the keloid scars' large form, ongoing development, 

and challenging treatment, managing keloid scars continues 

to be a tough task for dermatologists [15]. Although 

intralesional injections of corticosteroid is the first-line 

method of treating keloids, recent research conducted by 

Mamdouh et al., 2022 [14] evaluated the possible use of 

intralesional vitamin D injection as a distinct beneficial 

reliable, and affordable approach for treating keloid scars. 

Based on a statistically highly significant decrease in VSS, 

the researchers of this study, which included 40 patients 

with keloid lesions, concluded that weekly intralesional 

injections of vitamin D3 (given over the course of three to 

four sessions) were effective in healing keloid scars. They 

came to conclude that vitamin D could minimize the risk of 

recurrence, enhance that proliferative scar becoming visible, 

and solve the drawbacks of traditional keloid therapy 

approaches that includes cryo-therapy, intra-lesional 5-FU, 

and intra-lesional corticosteroids. They explained their 

results by the role of Vit. D in avoiding tissue fibrosis, 

inhibiting growth of keloid fibroblasts via preventing TGF -

β induced extracellular matrix synthesis and serving as an 

anti-inflammatory agent. 

 

Vitamin D and dermatological diseases 

Vitamin D and verrucae: It has been discovered that 

vitamin D directly influences the control of innate immune 

responses to the human papilloma virus. Anti-microbial 

peptides (AMPs), such as the β- and α-defensins and 

cathelicidins, undergo expression via reactions to 1, 25(OH) 

2D on human keratinocytes, are a key part of this system, 

neutrophils, and monocytes and has many functions 

including chemotaxis, cytokine, and chemokine production 
[16]. Other possible suggested mechanisms include 

keratinocytes differentiation and apoptosis, inhibition of 

hyperkeratosis and also immunomodulation [17].  

 

Vitamin D and hair 

The late anagen and catagen phases of the hair cycle are 

when VDR expression is highest in the hair follicles. 

Therefore, it must be expressed for the natural hair cycle to 

continue. Additionally, it was recently shown that a 

deficiency of VDRs inhibits the formation of hair follicles 

and epidermal differentiation. It was reported that treatment 

by Vit. D analogues leads to qualitative and accelerated 

improving of the hair regrowth but doesn’t prevent alopecia 

induced by chemotherapy [18].  

 

Role of vitamin D in acne 

Intake of Vit. D orally was found to have therapeutic value 

in acne via its comedolytic and antioxidant properties [19]. 

Cutaneous metabolism or synthesis of Vit. D metabolites 

might be significant for regulation of both growth and 

sebum production [20].  

 

Vitamin D and atopic dermatitis 

According to epidemiological research, atopic dermatitis 

sufferers consume less vitamin D than healthy controls. [9-

21].  

 

Vitamin D and skin cancer 

Vitamin D was found to be involved in growth regulation 

and epidermal cells differentiation as well as 

immunomodulating effects and chemoprevention of skin 

cancers induced by UVR [22]. Human skin cells were 

protected from cell death and apoptosis induced by UV 

radiation by 1,25 (OH)2D [23].  

Genetic VDR polymorphisms were reported to have 

increased risk of development of cutaneous malignant 

melanoma [24]. In additions, it was reported that the VDR 

expression is markedly elevated in tumor cells of basal and 

squamous cell carcinomas in comparison to adjacent 

epidermis of unaffected tissues [25]. 

Vitamin D was found to have antiproliferative and 

differentiating effects on malignant and non-malignant cells 

via stimulating the expression of p21, p27 [26].  

 

Vitamin D and vitiligo 

Vitamin D may impose its impacts of immunomodulation 

by inhibition of TNF-α, TNF-γ, IL-6, and IL-8 expression 

which have a role in vitiligo pathogenesis [27]. It was also 
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demonstrated that the Apa-I polymorphism of the VDR 

gene is correlated to vitiligo [28]. Previous studies reported 

that, Vit. D levels were very low or insufficient in most 

patients complaining of vitiligo vulgaris. Hence, Vit. D 

supplementation could be utilized in the management of 

autoimmune diseases like vitiligo [29, 30]. 
 

Vitamin D and psoriasis 

About 60 years ago, oral Vit. D supplements was first 

reported as a therapeutic option for psoriasis depending on 

the sunlight favourable impacts on the illness. However, 

oral form is now limited because of its side effects [17]. 

Unlike oral Vit. D, topical Vit. D analog (calcipotriol) is 

used effectively and safely in psoriasis therapy without its 

systemic effects [31]. 

Vitamin D inhibits the generation of (IFN)-γ, IL-2 and IL-6 

that are strong mediators of inflammation [32]. It induces 

activity of T-suppressor cells and inhibits formation of 

natural killer and cytotoxic cells [17]. Another possible 

mechanism involves normalization of distribution and 

expression of integrin namely, intercellular Adhesion 

Molecule-1 (ICAM-1), HLA DR, and CD26 along the 

dermal-epidermal junction [33]. 

 

Vitamin D and cutaneous tuberculosis 

Since the 1940s, calciferol has been used for treating lupus 

vulgaris. Without being very toxic, calciferol had a fantastic 

therapeutic impact on lupus vulgaris. By means of 

systematic review and meta-analysis, several researchers 

came to the conclusion that low blood vitamin D 

concentrations are linked to a greater risk of active TB [21]. 

 

Vitamin D and ichthyosis 
In the literature, multiple instances of a connection between 
rickets and keratinization abnormalities were existed. The 
proliferation of keratinocytes is inhibited by calcitriol. As a 
result, conditions like ichthyosis, which is brought on by 
aberrant keratinization, may be linked to changes in vitamin 
D metabolism resulting in rickets and osteomalacia. 
Although it is still uncertain whether this link is coincidence 
or causative [21].  
Even though oral vitamin D supplementation for individuals 
with coexisting pathologies restored biochemical values and 
healed rickets, substantial improvements in ichthyosis has 
not been shown despite research showing a link between 
deficiencies in vitamin D and keratinization conditions [34]. 
 
Vitamin D and systemic lupus erythematosus (SLE) 
A systemic inflammatory illness, systemic lupus 
erythematosus is influenced by environmental, inherited, 
hormonal, and immunological variables. Insufficiency in 
vitamin D is one of these reasons. Low blood vitamin D 
concentrations among individuals with SLE seem to 
interfere with the clinical aspects of the disease's activity 
and chronicity [35]. 
 
Vitamin D and systemic sclerosis (SSC) 
While in vitro research indicates that vitamin D may have 
antifibrotic properties that might be useful in the treatment 
of SSc, clinical evidence supporting this discovery in vivo is 
presently insufficient. However, people with SSc often have 
vitamin D insufficiency [36]. 

 

Vitamin D and polymorphic light eruption (PLE) 

An idiopathic photosensitivity condition called polymorphic 

light eruption is predominantly caused by ultraviolet (UV) 

radiation exposures. When vitamin D concentrations were 

raised with phototherapy using UV-B (311 nm), Gruber-

Wackernagel et al. [37] reported that individuals with PLE 

had fewer levels than controls and that there was a link 

among increased levels and clinical enhancement of the 

lesions. Additionally, topical use of calcipotriol for a week 

prior to exposure decreased symptoms in almost one-third 

of the individuals exposed to photo-provocation and was 

recommended as a potential preventative strategy. 

 

Vitamin D and hidradenitis suppurativa (HS) 

Hidradenitis suppurativa is an inflammatory skin condition 

that affects people's quality of life significantly. There has 

been research on the association among HS and vitamin D 

levels, showing that individuals with HS had fewer levels of 

vitamin D compared to controls and that there was an 

inverse relationship among vitamin D concentrations and 

disease intensity. 79% of the participants observed 

improvement in their inflammatory nodules after taking 

vitamin D supplements for a six-month period [38]. 
 

Vitamin D and Chronic urticaria 

Reduced serum concentrations of vitamin D were stated in 

individuals with chronic spontaneous urticaria contrasted 

with healthy controls, and vitamin D supplementation in 

such patients can be used as adjuvant therapy. Severe 

vitamin D deficiency could trigger the progression of acute 

urticaria to chronic urticaria and autologous serum skin test-

positive patients had even lower serum vitamin D levels. 

The exact mode of action of vitamin D in urticaria is 

unclear. Proposed immunological roles include suppression 

of IL-1, IL-6, IL-12, IFN-γ, and normal T cell expression 

and secretion by vitamin D [39]. 
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