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ABSTRACT 
 

Vitamin D Receptor (VDR) is a member of the nuclear hormone receptor family. 1,25(OH)2D, a 
form of metabolically active vitamin D3 form, is the ligand of VDR. When VDR and 1,25(OH)2D are 
connected, many genes start to molecular interaction reactions that will modulate the transcription. 
VDR has been shown to be a negative regulator of the transforming growth factor beta-1 / Smad 
(TGF-β1 / Smad) signalling pathway. TGF-β1 / Smad signalling is important in the pathogenesis of 
scleroderma (SSc). Vitamin D has pleiotropic effects including immunomodulatory and antifibrotic 
properties in scleroderma pathogenesis. The aim of this study was to investigate the expression of 
VDR and the levels of vitamin D in scleroderma subtypes and study the possible correlation 
between the two parameters. 28 SSc patients and 30 healthy controls were included in the study 
and they were classified according to the 2013 ACR / EULAR criteria and Rodnan Scores were 
calculated. 14 were of the limited type and 14 were of the diffuse type of scleroderma. Vitamin D 
levels were determined in serum. Vitamin D level was measured by chemiluminescence 
immunometric assay. VDR gene expression was determined by quantitative PCR in isolated RNAs 
from the blood. Changes in mRNA levels were analysed and beta-actin was used as the 
housekeeping gene. Also, TGF-β1 gene expressions were determined. VDR gene expressions in 
diffuse type scleroderma patients were significantly decreased compared to the control. TGF-β1 
gene expressions were increased in diffuse type scleroderma. It was found that VDR gene 
expression in limited type scleroderma patients did not show any significant difference when 
compared to control. Vitamin D levels and VDR gene expressions showed no correlation in 

Original Research Article 



 
 
 
 

Ayse; JAMMR, 32(20): 19-24, 2020; Article no.JAMMR.61968 
 
 

 
20 

 

scleroderma subtypes. VDR gene expression decreased in patients with diffuse type scleroderma 
and showed negative correlation with the Rodnan score and TGF-β1 gene expressions. There was 
no significant difference between vitamin D and VDR levels. 
 

 

Keywords: Vitamin D; vitamin D receptor; scleroderma; scleroderma subtypes. 
 

1. INTRODUCTION 
 

Systemic sclerosis or scleroderma (SSc) is 
autoimmune disease which is characterized by 
fibrosis, dysregulation of immunity and damage 
of the vascular system [1]. The fibrosis involve 
skin and internal organs such as kidney, lung, 
heart and gastrointestinal system [2]. 
Extracellular matrix  (ECM) is increased in this 
disease. However, intracellular signalling 
cascades that activate extracellular matrix 
production are partly known. However, the 
available information has not yet been converted 
into antifibrotic therapies [3,4]. 
 

Scleroderma patients have heterogeneity of 
clinical findings, autoantibody profiles, disease 
progression, treatment response and survival [5]. 
The disease is basically divided into two 
according to the skin condition as limited 
cutaneous systemic sclerosis (lcSSc) and diffuse 
cutaneous systemic sclerosis (dcSSc) subsets 
[6]. However, some patients with systemic 
sclerosis do not observe any of these two 
disease classes. Some of them may change over 
time. Dermal skin fibrosis is calculated using the 
modified Rodnan skin score (mRSS) at 17 body 
surface areas with a scale of 0 (normal) to 3 
(severe) and has a maximum total score of 51. 
 

Normally, vitamin D is synthesized from skin. 
Deficiency of Vitamin D is associated with 
pathological conditions of many different organs 
and systems, including the autoimmune disease 
[7]. In addition, vitamin D has been shown to 
have immunomodulatory effects and, its role  is 
observed in several clinical manifestations of 
chronic autoimmune diseases [8]. In SSc 
patients, vitamin D levels are found to be low 
[9,10]. 
 

1,25(OH)2D is active form of the Vitamin D and it 
activates vitamin D receptor (VDR). VDR is a 
member of the superfamily of nuclear receptors 
[11]. VDR signalling has a role calcium and 
phosphorus balance in human metabolism. Also, 
VDR signaling is a key modulator of cell 
differentiation, immunomodulation and 
proliferation [12]. 
 

Here, we present the results of VDR and TGF-β1 
expressions and Vitamin D levels in limited 

cutaneous systemic sclerosis (lcSSc) and diffuse 
cutaneous systemic sclerosis (dcSSc). 
 
2. PATIENTS AND METHODS 
 
All patients were made examined by the 
rheumatologist and diagnosis made according to 
the American College of Rheumatology (ACR) 
criteria for scleroderma. 14 limited type and 14 
diffuse type of scleroderma patients’ sample 
were collected. Patients’ Rodnan scores were 
calculated. 30 control patients were included in 
present study. 
 
1 mL blood samples were collected from the 
patients. The blood samples were centrifuged 
and the serum was separated. Serum 
concentrations of 1,25 (OH) 2D in patients were 
determined using the chemiluminescence 
immunometric assay [13]. 
 
Total RNA was isolated from blood using the 
RNeasy kit (Qiagen, Basel, Switzerland) 
according to the manufacturer’s instructions. 
First-strand cDNA was synthesized from 1 μg 
total RNA in 20 μL by reverse transcription using 
high capacity cDNA kit (Applied Biosystems, CA, 
USA) according to the manufacturer’s 
instructions. Reverse transcription reaction 
consisted of 2 μL Oligo-dT (50 μM), 2 μL of 10x 
reverse transcriptase buffer, 0.8 μL of 
deoxynucleoside triphosphate (25 mM), 1 μL of 
RNase inhibitor (40 U/μL), 1 μL of MultiScribe 
Reverse Transcriptase (50 U/μL), and RNase 
free dH2O, up to a final volume of 20 μL. The 
cDNA was then stored at −20°C for the gene 
expression study. 
 
Real time quantitative PCR was performed to 
detect the gene expression of VDR in blood 
using SYBR master mix (Thermo Fisher 
Scientific, USA) at 95 C̊ for 10 minutes, followed 
by 40 cycles of 95 C̊ for 15 s and 60 ̊C for 30s 
and the reaction was performed on                       
Roche Lightcycler (Roche, USA)., β-Actin     
human sequence forward 5’-
AGAGCTACGAGCTGCCTGAC-3’ and reverse 
5’-AGCACTGTGTTGGCGTACAG-3’, was used 
as an internal control. The primers that were 
used are VDR human sequence forward 5’-
CCTTCACCATGGACGACATG-3′, reverse 5’-
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CGGCTTTGGTCACGTCACT-3’, TGF-β1 
forward primer 5’-
TCCTGGCGATACCTCAGCAA-3’, reverse 
primer 5’- AGGTAGCGCTCTGCAAACTGG-3’. 
 
A relative quantification was performed using the 
2

ΔΔ
Ct method. The experiments were performed 

in triplicate and were repeated twice. 
 
2.1 Statistical Analysis 
 
Data were presented as means ±SD and for 
comparisons between the groups, ANOVA Sidak 
analysis of variance and, for dual comparisons, 
Mann–Whitney U-test were used. Statistical 
evaluations were performed using the SPSS 
package program, version 20.0. A p-value of 
<0.05 was considered to be statistically 
significant. 
 
3. RESULTS 
 
3.1 Patients Demography 
 
28 patients with scleroderma and 30 controls 
were included in this study. Patients and controls 
demographic information were given in Table 1. 
The SSc patients had no other immunologic 
disorder. 

 

Table 1. SSc patients and controls overview 
 

Description SSc Control 
Age (Mean ± SD) 52.01± 18.3 42.19±7.1 
Women (n) 
Men (n) 

25 
3 

28 
2 

 
3.2 Vitamin D Status 
 
In the diffuse cutaneous systemic sclerosis 
(dcSSc) (n=14) the mean of vitamin D level was 
16.54 ng/mL and in limited cutaneous systemic 
sclerosis (lcSSc) (n=14) vitamin D mean was 
20.50 ng/mL. Control patients vitamin D levels 
were 21.06 ng/mL (n=30). No patients showed 
toxic concentrations of vitamin D. Regarding the 
25(OH)D serum concentration of the two groups, 
no statistical differences were observed as 
assessed by Student’s t-test (Fig. 1) (P>0.05). 
 

3.3 VDR Expression 
 
VDR expression was decreased in diffuse 
cutaneous systemic sclerosis (dcSSc) compared 
to limited cutaneous systemic sclerosis (lcSSc) 
(Fig. 2), *P<0.01. 

3.4 TGF-Β1 Expression 
 
TGF-β1 expression was increased in diffuse 
cutaneous systemic sclerosis (dcSSc) compared 
to limited cutaneous systemic sclerosis (lcSSc) 
(Fig. 3), *P<0.01, ** P<0.05. 
 
There is positive correlation between Rodnan 
Skin Score, VDR and TGF-β1 expressions    
(Fig. 4), p<0.05. 
 

4. DISCUSSION 
 

We demonstrate in the present study the VDR 
signalling, and Vitamin D levels in SSc subtypes. 
 

Scleroderma is a multisystem disease mediated 
by autoimmunity and results in tissue fibrosis 
[14]. Excessive ECM is synthesized. Several 
studies from different countries reported 
significantly reduced levels of vitamin D3 in 
patients with SSc as compared with healthy 
individuals [15]. This study has not shown 
statistically significant differences in Vitamin D 
levels between SSc patients and healthy 
controls.  
 

Vitamin D is synthesized in the skin and 
hydroxylated in two steps in the liver and 
kidneys. Vitamin D is generated into its active 
form, 1,25 dihydroxyvitamin D (1,25(OH)2D) [16]. 
1,25(OH)2D activates vitamin D receptor (VDR). 
VDR is member of the superfamily of nuclear 
receptors [12]. VDR is best known for its role in 
calcium and phosphorus metabolism [16]. 
Besides, VDR signalling is the key regulator of 
cell proliferation, differentiation and 
immunomodulation [17]. Cutolo stated that 
vitamin D deficiency is important in various 
autoimmune diseases such as scleroderma [18]. 
Giovannucci in his review [19] pointed out to the 
fact that Vitamin D deficiency may increase the 
risk of cancer. 
 

In scleroderma, several researchers suggest that 
vitamin D3 is significantly reduced [20-27]. 
Arnson suggested that vitamin D deficiency and 
VDR signalling may contribute to SSc [20]. In our 
results showed that vitamin D reduced in parallel 
to SSc progression, but the results have no 
significance statistically. This study offers to the 
scientific literature that VDR expression is 
decreased in diffuse cutaneous systemic 
sclerosis (dcSSc) compared to limited cutaneous 
systemic sclerosis, which is expected to be of 
value in the design of research on the 
therapeutic approaches to the different types of 
SSc. 



Fig. 1. Vitamin D levels in Dif

Fig. 2. Expression of Vitamin D Receptor (VDR) in diffuse and limited Systemic Sclerosis (SSc). 

Fig. 3. Expression of TGF-β1 expression in diffuse and limited Systemic Sclerosis (SSc) 
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Fig. 1. Vitamin D levels in Diffuse SSc, Limited SSc and Controls
 

 
 

Fig. 2. Expression of Vitamin D Receptor (VDR) in diffuse and limited Systemic Sclerosis (SSc). 
*p<0.01 

 

 
 

β1 expression in diffuse and limited Systemic Sclerosis (SSc) 
*p<0.01, ** p<0.05 
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Fig. 2. Expression of Vitamin D Receptor (VDR) in diffuse and limited Systemic Sclerosis (SSc). 

β1 expression in diffuse and limited Systemic Sclerosis (SSc) 



Fig. 4. Modified Rodnan score and VDR, TGF

 
5. CONCLUSION 
  
Vitamin D levels and vitamin D reseptor
a role SSc pathogenesis. 
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Fig. 4. Modified Rodnan score and VDR, TGF-Beta gene expression correlation, p<0.05
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