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Abstract 
Background: Lumbar disc degeneration [LDD] is the main cause of low back 
pain, and is a medical circumstance that poses a great load on the global 
health care system with serious socioeconomic consequences. The aim of this 
study was to determine the association of vitamin D receptors (VDR) gene 
Fok1 polymorphism, VDR expression and vitamin D level with LDD suscep-
tibility and severity in Egyptians. Materials and methods: A total of unrelated 
169 female patients with low back pain diagnosed as having lumbar disc de-
generation and 169 controls were enrolled in the study. VDR Fok1 polymor-
phism was determined using restriction fragment length polymorphism-po- 
lymerase chain reaction [PCR-RFLP]. VDR expression was measured by re-
verse transcriptase PCR, while, serum levels of vitamin D were measured by 
high performance liquid chromatography [HPLC]. Results: Subjects with 
VDR Fok1 ff genotype were significantly more likely to develop LDD in Egyp-
tians and associated with multilevel disc degeneration and disc herniation 
(adjusted OR = 7.9, 95% CI = 2.3 − 26.6 and P = 0.01) and (adjusted OR = 2.2, 
95% CI = 1.6 − 3.7 and P = 0.031) respectively. VDR expression and vitamin 
D levels were significantly decreased in LDD patients and with multilevel disc 
degeneration and herniation, (adjusted P = 0.042 and adjusted P = 0.028) re-
spectively. Conclusion: VDR Fok1 mutant alleles and genotypes are associated 
with the development and severity of LDD in Egyptians. Also, VDR expres-
sion and vitamin D level could be the marker for monitoring LDD. 
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1. Introduction 

Lumbar disc degeneration (LDD) is the fundamental driver of low back pain, 
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and is a therapeutic condition that represents an incredible burden on the 
worldwide human services framework with genuine financial outcomes [1]. De-
generated discs happen in 40% of people under 30 years old and more promi-
nent than 90% of those more than 50 [2]. The risk factors for LDD incorporate 
family history, lumbar load and work stack, so the occurrence of LDD is much 
more in developing states, particularly in Egypt [3].  

The etiology of DD was only ascribed to the buildup of environmental factors, 
injury, and way of life, smoking, atherosclerosis, and disc degeneration with ag-
ing [4]. Nevertheless, recent researches have shown that the impact of these com- 
ponents is moderate in DD, fortifying the conviction of hereditary contribution 
in the causes of the ailment [5] [6]. 

Furthermore, lumbar degeneration does not invariably go to painful condi-
tions, making painful degeneration a difficult and subjective topic to read and 
motivating more precise definitions of degeneration [7]. 

Vitamin D is considered as a hormone that is responsible for calcium ho-
meostasis and bone mineralization [8]. Vitamin D biological activities are regu-
lated by a high-affinity receptor that works as a transcription factor activated by 
ligands. 

Vitamin D receptor (VDR) gene is the first reported gene possibly connected 
with LDD risks [9]. It is found on human chromosome 12 [12q12-q14]; its length 
is 100 kb, with more than 100 restriction cutting sites [10]. VDR is one of the 
steroid superfamiles of nuclear receptor, which mostly manages the transcrip-
tional activity of 1,25-dihydroxyvitamin D3 [active metabolite of vitamin D] 
[11]. The VDR FokI polymorphism is an autonomous polymorphic site situated 
in exon 2 and prompts an alternate translation initiation site, prompting the de-
velopment of a longer VDR isoform, expected to be less active [12] [13].  

Previous studies examined the relationship of polymorphisms in VDR gene 
Fok1 polymorphism with LDD [14] [15] [16]. However, their data are conflict-
ing; therefore, further studies in different populations are essentials.  

On the foundation of this consideration, we proposed to investigate whether 
VDR Fok1 polymorphism, VDR expression and vitamin D level contributed to 
LDD susceptibility and severity of in Egyptians. 

2. Subjects and Methods 
2.1. Subjects 

A total of unrelated 169 female patients (mean age 42.3 ± 11.56 years) with low 
back pain diagnosed as having lumbar disc degeneration (LDD) were recruited 
from the follow-up and inpatient units of Neurosurgery Department, Zagazig 
University Hospitals, Egypt between January, 2014 and December 2015. 

Patients with LDD were firstly suspected by their history of low back pain 
and/or sciatic pain. Then, the diagnosis was established according to the reports 
of Radiology department and the approval of the neurosurgeon (Taha MM), the 
MRI of lumbosacral spine of the patients showed degenerated lumbar disc. 

Exclusion criteria: Subjects with autoimmune, inflammatory diseases, hyper- 
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tension, diabetes, previous surgical procedures in the lumbar spine, severe osteo- 
porosis, segmental instability, those with no LDD in MRI or those with patholo-
gies other than LDD. 

Clinical and demographic characteristics of LDD patients are summarized in 
Table 1.  

The control group included one hundred and sixty nine healthy females 
(mean age 28.4 ± 10.38 years) with no medical history of low back pain (LBP) or 
LDD. They were healthy volunteers recruited from females visited outpatients’ 
clinics for regular medical examination, nurses in the same hospitals. They were 
ethnic origin and socioeconomic status matched with the patients. 

Data regarding individual characteristics were collected by a questionnaire 
that included items on anthropometric measures. The body mass index (BMI = 
weight in Kg per height in meters squared) was calculated for each subject. 
Smoking habits, family history of lumbar disc disease and past history of back 
injury were recorded. A separate questionnaire, prepared by the Stockholm Mus-
culoskeletal Intervention Center for assessing manual materials handling, was 
altered and enforced to the assessment of physical loads by (Wiktorin et al., 
1996) [17]. Subjects were asked to recall in details their employment history, in-
cluding descriptions of past occupations. Heavy physical load was defined as ≤4 
h/day for >5 years or >4 h/day for >2.5 years [17]. 

Magnetic resonance imaging scans (with a slice thickness of 5 mm, a repeti-
tion of 2500 msec, and an echo time of 90 msec) of the lumbar spine was per-
formed with the use of a 1.5-T Magnetom unit (Achieva, Philips Healthcare, 
Best, Netherland) for both patients and control groups. The scans were inde-
pendently assessed by 2 observers. The grade of disc degeneration was deter-
mined according to the four-grade classification system described by (Pfirrmann 
et al. 2001) [18].  

Grade 1 (normal) indicated normal signal height and intensity; grade 2 (in-
termediate), a speckled pattern or heterogeneous decreased signal intensity; gra-  

 
Table 1. Clinical and demographic characteristics of the studied subjects. 

P value 
LDD group 
(N = 169) 

Control group 
(N = 169)  

<0.001* 42.3 ± 11.56 28.4 ± 10.38 Age years ( mean ± SD) 

0.6 25.0 ± 3.1 24.8 ± 4.2 
Body mass index (kg/m2) 

mean ± SD 

0.003* 77 (45.5) 50 (29.5) +ve Family history n (%) 

0.07 68 (40.2) 52 (30.7) Smoking history n (%) 

0.006* 55 (32.5) 27 (15.9) Back injury n (%) 

0.001* 57 (33.7) 98 (57.6) Exercise n (%) 

0.01* 61 (36.1) 39 (23) Heavy physical load n (%) 

Quantitative data were presented as mean ± standard deviation; qualitative data were presented as numbers 
and percentages. *Significant (P < 0.05). 
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grade of the disc degeneration was determined when the evaluation of the disc 
degeneration was agreed upon by at least two observers. The presence of disc 
herniation was also evaluated, and it was judged to be present when the two ob-
servers (Taha MM, Mansour H) agreed. 

This study was approved by the ethical committee of Zagazig University and a 
written informed consent was obtained from all subjects before their participa-
tion in this work. 

2.2. Blood Sampling 

5 ml blood sample were taken from all subjects, 2 ml into tubes containing ED- 
TA, for genomic DNA extraction. The remaining part were left for clotting, then 
centrifuged and the serum were stored at −20˚C until analysis. 

2.3. Genomic DNA Extraction 

Genomic DNA was extracted from whole blood samples using the spin column 
method according to the protocol (QIAamp Blood Kit; Qiagen GmbH, Hilden, 
Germany). DNA was stored at −20˚C till the time of usage. 

2.4. Amplification of VDR Fok1 Gene Polymorphism 

The genotyping of VDR Fok1 was performed using polymerase chain reaction- 
restriction fragment length polymorphism (PCR-RFLP) technique as described 
by (Horst-Sikorska et al. 2007) [19] using forward primer 5’-AGCTGGCCCTGG 
CACTGACTCTGCTCT-3’ and reverse primer 5’ATGGAAACACCTTGCTTC- 
TTC TCCCTC-3’. 

“Amplification was performed using a PTC-100 thermal cycler (MJ Research, 
Inc., Watertown, Massachusetts, USA) according to the following protocol; the 
initial denaturation at 95˚C for 5 min, followed by 35 cycles of denaturation at 
95˚C for 30 s, annealing for 60 sec at 60˚C for, and extension at 72˚C for 30 s, 
followed by a final extension step at 72˚C for 5 min”. 

PCR product was digested by 5 U Fok I restriction enzyme (New England Bi-
olabs, Beverly, MA, USA) for 15 minutes at 65˚C digested f allele into 69 and 196 
bp fragments and yielded a single 265 bp band for F allele. The amplified prod-
ucts were separated by electrophoresis on a 2% agarose gel stained with ethidium 
bromide and visualized under a UV transilluminator. 

2.5. Real Time-PCR Quantification for VDR Expression 

Total RNA was isolated from EDTA whole blood sample according to the man-
ufacturer’s instructions (GenElute™ Mammalian Total RNA Miniprep Kit, sig-
ma-Aldrich, USA). 

One microgram of total RNA was reverse transcribed using Roche Transcrip-
torc DNA synthesis kit, according to the instructions of the manufacturer (Roche 
Diagnostics, Almere, Netherlands) at 50˚C for 30 min. Quantitative real-time 
was performed using SYBR green qRT-PCR assay using mi Script SYBR Green 
PCR kit (Qiagen, Hilden, Germany) on ABI PRISM 7500 Fast real-time PCR 
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system (Applied Biosystems, Foster City, CA). “Forward and reverse primers for 
VDR were 5’-CTTCCCTGCCTGACCCTGGAGACTTT3-3’ and 5’GCTTCA- 
T-G-CTTCGCCTGAAGAAGCCTTTG3’, for B actin 5’-TCACCCACACTGT- 
GCCCATCTACGA-3’ and 5’-CAGCGGAACCGCTCATTGCCAATGG3’ res-
pecttively”. All reagents and primers were obtained from Applied Biosystems (Ap-
plied Biosystems, Foster City, CA). 

“PCR amplification protocol was: denaturation at 95˚C for 10 min followed by 
40 cycles of denaturation at 94˚C for 15 sec, annealing at 60˚C for 30 sec and ex-
tension at 72˚C for 30 sec. Final extension was carried out at 72˚C for 10 min” 
[20]. 

We took the average value of the control group as internal control. Gene ex-
pression levels were calculated and determined using the threshold cycle (CT) 
method (2-ΔΔCT method). 

2.6. Measurement of Serum 25-Hydroxy Vitamin D by HPLC 

Measurement of the serum level of 25-hydroxyvitamin D is the most useful pa-
rameter in evaluating vitamin D status [21]. Quantitative HPLC assays have 
been done based on ultraviolet detection and normal-phase separation [22] by 
using (25-OH-Vitamin D3/D2 by HPLC Reagent Kit) lot no. 195-6529 by Bio- 
Rad.  

“Serum levels of 25 (OH)D3 were measured by High Performance Liquid 
Chromatography (Perkin Elmer model LC 1020 plus), carried out on a gradient 
pump (Binary LC pump 250) LC 18 column (particle size 5 μm, 250 mm × 4 mm 
inner diameter, Supelco Inc., Supelco Park, Bellefonte, PA USA). The mobile 
phase was 760 ml/L methanol in water, and the flow rate was 1 ml/min, the in-
jected volume was 50 μl and the ultraviolet-visible (UV-VIS) detection was at 
265 nm”. 

Calculation of the results was done through calibration curve obtained by plo- 
tting the absorbance readings of the standards against the corresponding stan-
dard concentrations and then the concentrations of the samples were read di-
rectly from the standard curve. 

2.7. Statistical Analysis 

The data were processed by SPSS (SPSS Inc., Chicago, IL, Version 11, USA) sta-
tistical package. Quantitative data were presented as mean ± standard deviation; 
significant differences between the different studied groups were determined 
using Student’s t test and one-way analysis of variance (ANOVA) test. Qualita-
tive variables were presented as number and percentage. Differences of the fre-
quencies in the studied groups were analyzed using chi square (χ2) test. A dif-
ference was considered significant at p value < 0.05. [23] was used to estimate 
the statistical power of the results concerning Fok1 polymorphism data and 
showed power of at least 90.1% to detect the genetic effects regarding the associ-
ation with LDD for the allele frequencies and sample size in the present study. 
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3. Results 
3.1. Relation of Vitamin D Receptor Fok1 Gene Polymorphism, 

Expression and Vitamin D Levels with Lumbar Disc  
Degeneration 

The genotype frequencies of VDR Fok1 gene polymorphism were all in accor-
dance with the Hardy–Weinberg equilibrium in all groups. We observed signifi-
cant increase of VDR Fok1ff genotype and f allele frequencies in LDD patients 
compared to control group. Subjects with ff genotype and f allele carriers’ were 
significantly more likely to have LDD (adjusted OR = 7.9, 95% CI = 2.3 − 26.6 
and P = 0.01) and (adjusted OR = 2.2, 95% CI = 1.6 − 3.7 and P = 0.031) respec-
tively. VDR mRNA and vitamin D levels were significantly decreased in LDD 
patients compared to controls (adjusted P = 0.009 and adjusted P = 0.003) re-
spectively (Table 2). 

3.2. Relation of Vitamin D Receptor Fok1 Gene Polymorphism, 
Expression and Vitamin D Levels with the Number of Levels 
of Disc Degeneration in LDD Patients 

The frequencies of VDR Fok1 ff genotype and f allele were significantly more 
frequently associated with multilevel disc degeneration (adjusted P = 0.01 and P 
= 0.005 respectively). VDR mRNA and vitamin D levels were significantly de-
creased with the numbers of levels of disc degeneration in LDD group (adjusted 
P = 0.042 and adjusted P = 0.028) respectively (Table 3). 
 

Table 2. Vitamin D Receptor Fok1 Gene polymorphism, expression and vitamin D levels in lumbar disc degeneration patients. 

Genotypes/alleles 
Healthy Controls (n 

= 169) n (%) 
LDD patients 

(n = 169) n (%) 
OR (95% CI) P 

Adjusted  
OR (95% CI) 

Adjusted p 
value 

VDR 
Fok1 

FF 121 (71.6) 95 (56.2)     

Ff 45 (26.6) 55 (32.5) 1.53 (0.98 - 2.80) 0.15 1.32 (0.67 - 2.64) 0.32 

ff 3 (1.8) 19 (11.3) 8.7 (2.5 - 29.9) 0.003* 7.9 (2.3 - 26.6) 0.01* 

Dominant 
model 

      

FF + Ff 166 (98.2) 150 (88.7)     

ff 3 (1.8) 19 (11.3) 6.0 (1.3 - 28) 0.018* 5.8 (1.2 - 26.4) 0.023* 
Recessive 

model 
      

FF 121 (71.6) 95 (56.2)     

Ff + ff 48 (28.4) 74 (43.8) 2.0 (1.1 - 3.6) 0.027* 2.4 (1.0 - 3.5) 0.033* 

F allele 287 (84.9) 245 (72.5)     

f allele 51 (15.1) 93 (27.5) 2.3 (1.54 - 3.21) 0.023* 2.2 (1.6 - 3.7) 0.031* 

Vitamin D (ng/ml) 
(mean ± SD) 

36 ± 7.1 21.6 ± 5.3  <0.001*  0.003* 

VDR mRNA level 
(mean ± SD) 

3.63 ± 0.61 2.98 ± 0.8  0.007*  0.009* 

VDR; vitamin D receptor, LDD; lumbar disc degeneration Adjusted OR: multivariate analysis; OR adjusted for age, family history, exercise, back injury and 
heavy physical load *P < 0.05 when compared to control group. 
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Table 3. VDR Fok1 gene polymorphism, expression and vitamin D levels as regards the number of levels of disc degeneration in 
LDD patients. 

Genotypes Levels with disc degeneration   

 
0 (n = 58) 

n (%) 
1 (n = 47) 

n (%) 
2 (n = 31) 

n (%) 
≥3 (n = 33) 

n (%) 
P 

Adjusted 
p value 

VDR 
Fok1 

FF 48 (82.7) 30 (63.8) 10 (32.2) 7 (21.2)   

Ff 9 (15.5) 13 (27.7) 15 (48.4) 18 (54.5) 0.002* 0.01* 

ff 1 (1.8) 4 (8.5) 6 (19.4) 8 (24.3)   

Dominant model       

FF + Ff 57 (98.2) 43 (91.5) 25 (80.6) 25 (75.7)   

ff 1 (1.8) 4 (8.5) 6 (19.4) 8 (24.3) <0.001* 0.004* 

Recessive model       

FF 48 (82.7) 30 (63.8) 10 (32.2) 7 (21.2)   

Ff + ff 10 (17.3) 17 (36.2) 23 (67.8) 26 (78.8) <0.001* 0.006* 

F allele 105 (90.5) 73 (77.6) 35 (56.4) 32 (48.4)   

f allele 11 (9.5) 21 (22.4) 27 (43.6) 34 (51.5) 0.001* 0.005* 

Vit D (ng/ml) 
(mean ± SD) 

25.4 ± 4.2 22.3 ± 5.6 20.3 ± 5.8 19.5 ± 4.9 
0.024*  

(mean ± SD)  
0.028* 

VDR mRNA level  
(mean ± SD) 

3.9 ± 0.5 2. 8 ± 0.7 2.0 ± 0.61 1.7 ± 0.8 0.031* 0.042* 

VDR; vitamin D receptor Adjusted OR: multivariate analysis; OR adjusted for age, family history, exercise, back injury and heavy physical load. *Significant 
(P < 0.05). 

3.3. Relation of Vitamin D Receptor Fok1 Gene Polymorphism, 
Expression and Vitamin D Levels with the Grade of Disc  
Degeneration in LDD Patients 

There were no significant differences of VDR Fok1 genotypes and alleles’ fre-
quencies between the different grades of disc degeneration in LDD group. Fur-
thermore, no significant association was found between VDR mRNA and vita-
min D levels and the grade of disc degeneration in LDD group (adjusted P = 0.25 
and adjusted P = 0) respectively (Table 4). 

3.4. Relation of Vitamin D Receptor Fok1 Gene Polymorphism, 
Expression and Vitamin D Levels with Disc Herniation in LDD  
Patients 

VDR Fok1 Ff, ff genotypes and f allele were significantly increased the risk of 
herniation in LDD patients (adjusted OR = 2.3, 95% CI = 1.43 − 4.77 and P = 
0.037, adjusted OR = 4.2, 95% CI = 1.93 − 9.8 and P = 0.04 and adjusted OR = 
2.8, 95% CI = 1.6-3.82 and P = 0.021) respectively. Also, VDR mRNA and vita-
min D levels was significantly decreased with the occurrence of disc herniation 
in LDD patients (adjusted P = 0.038 and adjusted P = 0.03) respectively (Table 
5). 
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Table 4. VDR Fok1 gene polymorphism, expression and vitamin D levels as regards the grade of disc degeneration in LDD pa- 
tients. 

Genotypes/alleles Total score of grades of disc degeneration   

 
5 (n = 56) 

n (%) 
6 - 7 (n= 50) 

n (%) 
8 - 9 (n = 32) 

n (%) 
≥10 (n = 31) 

n (%) 
P 

Adjusted 
p value 

VDR 
Fok1 

FF 30 (53.6) 27 (54) 20 (62.5) 18 (58.1)   

Ff 18 (32.1) 16 (32) 10 (31.5) 11 (35.5) 0.4 0.53 

ff 8 (14.3) 7 (14) 2 (6) 2 (6.4)   

Dominant model       

FF + Ff 48 (85.7) 43 (86) 30 (94) 29 (93.6)   

ff 8 (14.3) 7 (14) 2 (6) 2 (6.4) 0.07 0.1.1 

Recessive model       

FF 30 (53.6) 27 (54) 20 (62.5) 18 (58.1)   

Ff + ff 26 (46.4) 23 (46) 12 (37.5) 13 (41.9) 0.5 0.64 

F allele 78 (69.6) 70 (70) 50 (78.1) 47 (75.9) 0.6 
 
 

f allele 34 (30.4) 30 (30) 14 (21.9) 15 (24.1) 0.5 0.7 

Vit D (ng/ml) 
(mean ± SD) 

22.4 ± 5.4 21.9 ± 5.6 21.3 ± 6.2 20.2 ± 6 
0.37  

(mean ± SD) 
0.62 

VDR mRNA level 
(mean ± SD) 

3.2 ± 0.6 3.3 ± 0.5 2.9 ± 0.9 2.8 ± 0.85 
0.16 

 
0.25 

VDR; vitamin D receptor Adjusted OR: multivariate analysis; OR adjusted for age, family history, exercise, back injury and heavy physical load. *Significant 
(P < 0.05). 

 
Table 5. VDR Fok1 gene polymorphism, expression and vitamin D levels as regards disc herniation in LDD patients. 

Genotypes/alleles 
Absent 

(n = 111) n (%) 
Present 

(n = 58) n (%) 
OR (95% CI) P 

Adjusted  
OR (95% CI) 

Adjusted  
P value 

VDR 
Fok1 

FF 69 (62.2) 25 (43.1)     

Ff 33 (29.7) 22 (38) 1.91 (0.95 - 3.84) 0.054 2.3 (1.43 - 4.77) 0.037* 

ff 9 (8.1) 11 (18.9) 3.32 (1.41 - 9.01) 0.01* 4.2 (1.93 - 9.8) 0.008* 
Dominant  

model 
      

FF + Ff 102 (81.9) 47 (81.1)     

ff 9 (8.1) 11 (18.9) 2.4 (0.99 - 5.8) 0.06 2.6 (1.54 - 6.3) 0.04* 
Recessive  

model 
      

FF 69 (62.2) 25 (43.1)     

Ff + ff 42 (37.8) 33 (56.9) 1.7 (1.0 - 3.1) 0.058 1.9 (1.43 - 4.5) 0.036* 

F allele 171 (77) 72 (62)     

f allele 51 (23) 44 (38) 2.1 (1.3 - 3.52) 0.023* 2.8 (1.6 - 3.82) 0.021* 

Vit D (ng/ml) 
(mean ± SD) 

23.4 ± 6.1 19.5 ± 7.2  0.035*  0.03* 

VDR mRNA level 
(mean ± SD) 

3.2 ± 0.5 2.6 ± 0.6  0.04*  0.038* 

VDR; vitamin D receptor Adjusted OR: multivariate analysis; OR adjusted for age, family history, exercise, back injury and heavy physical load *Significant 
(P < 0.05) 
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3.5. Effect of VDR Gene Fok1 Polymorphism on VDR mRNA  
Expression in the Studied Groups 

VDR mRNA expression level was significantly decreased in VDR Fok1 ff geno-
type carriers’ compared to FF genotype (P < 0.01) in both the controls and LDD 
patients, while, there was no significant difference of VDR mRNA expression 
level between VDR Fok1 Ff and FF genotype or ff genotype (Table 6). 

3.6. Correlation between Vitamin D Level and VDR mRNA  
Expression in Patients with LDD 

We observed a positive correlation between vitamin D level and VDR mRNA ex- 
pression in patients with LDD (r = 0.7, p < 0.001). 

4. Discussion 

LDD became a very complex condition in the last decades, where genetic factors 
had a central role. So to be there is a lot to understand about the development of 
degenerative disc disease [24].  

In our study, there was a significant difference concerning age, family history, 
back injury, exercise and heavy physical load on comparing LDD patients to 
control group and all considered to be triggering agents in the pathogenesis of 
LDD together with other factors impairing disc nutrition [25]. Ever since the 
end of the 20th century, many have suggested that genetics is responsible mainly 
for the evolution of LDD and that environmental factors exert a much smaller 
role than formerly supposed [26]. 

Our study may be the first work that measured and showed an association of 
VDR FokI variable, the expression of VDR mRNA and the levels of vitamin D 
with the risk, grade and number of levels of lumber disc degeneration and her-
niation in the Egyptian population. 

The work was done on female subjects to boot out any gender-linked associa-
tion of VDR-FokI polymorphism and risk of LDD as proved by Colombini et al., 
2015 [27].  

We establish a solid association between VDR ff genotype, f allele and the oc-
currence of LDD in Egyptians, also the subjects with ff genotype were signifi-
cantly more likely to have the multilevel disc degeneration with increased risk of 
disc herniation. Furthermore, VDR mRNA expression was significantly decreased 

 
Table 6. Effect of VDR gene Fok1 polymorphism on VDR mRNA expression in the stu- 
died groups. 

 Control group (N = 169) LDD group (N = 169) 

Genotypes (n) 
FF 

(n = 121) 
Ff 

(n = 45) 
ff 

(n = 3) 
FF 

(n = 95) 
Ff 

(n = 55) 
ff 

(n = 19) 

VDR mRNA 
expression  

(mean ± SD) 
4.01 ± 0.5 3.9 ± 0.8 3.2 ± 0.71* 3.1 ± 0.7 2.88 ± 0.9 2.5 ± 0.75* 

*P < 0.05 when compared to FF genotype. 
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in LDD group compared to control group and this decreased expression was 
significantly associated with multilevel disc degeneration and increased risk of 
hernia. Likewise, the VDR mRNA expression level was significantly decreased in 
VDR Fok1 ff genotype compared to FF genotype [P < 0.01]. This accords with 
previous studies done on Turkish [14] and Brazilian subjects [28] [29]. On the 
contrary, other studies found no association between FokI genotypes and disc 
pathologies as in an Italian study [30], a Norway case/control study [31] and in 
Mexican Mestizo Patients [32]. Fok1 [rs2228570] is a polymorphism [ATG to 
ACG] toward the start of two potential translation initiation sites in exon 2 of 
VDR. People with T allele, the risk allele [designated f], start translation of the 
first start site, delivering a full-length VDR protein [33]. Those with the C allele 
[designated F] start translation at the second start site, and deliver a shorter pro-
tein. Be that as it may, the F allele [shorter allele] collaborates all more effectively 
with the transcription factor and shows generally expanded capacity contrasted 
with the f allele [longer allele] [33]. Videman et al. [1989] [9] found that in a 
study of 170 men, those with a ff genotype had the signal power 9.3% lower and 
an outline degeneration score 6.9% more risky than men with the FF genotype. 
It is said that the longer f allele, which seems to bring about diminished VDR 
capacity, expands the threat of degeneracy. The definite mechanism of dimi-
nished VDR capacity, prompting degeneration is not surely known. It was rec-
ommended that vitamin D may balance sulfate concentrations and decide the 
level of proteoglycans [PG] sulfation, which is basic for disc stability [34]. 

The f allele, with diminished VDR capacity, may add to not exactly ideal disc 
structure that is inclined to early degeneration. An observational study distin-
guished the presence of VDR in the chondrocyte nucleoli, particularly in the fi-
brillar part, indicating that vitamin D had a very important role in the differen-
tiation, proliferation, and maturation of cartilage cells. Kawaguchi et al. [2002] 
[35] proposed that this polymorphism in the vitamin D receptor gene might 
modify the morphological features of the matrix in the intervertebral disc. Fok1 
polymorphism is considered as an independent polymorphism and straightfor-
wardly connected with pathological conditions; the linkage disequilibrium [LD] 
territory encompassing this polymorphism is by all accounts little [36]. The dif-
ferences between these outcomes might be because of the distinction of the spe-
cimen size or contrasts in the ethnic inceptions of the patients. 

This work was one of the rare studies which detected the level of vitamin D in 
LDD patients; we established that vitamin D levels were significantly diminished 
in the LDD group of patients compared to the controls. It also decreased in the 
numbers of levels of disc degeneration and the risk of disc herniation. We ob-
served a positive correlation between concentrations of vitamin D level and VDR 
mRNA expression in patients with LDD. 

Few studies assessed the level of vitamin D in disc degeneration; one of them 
demonstrated that vitamin D deficiency was connected up with cervical disc 
herniation in a populace of grown-ups experiencing spine surgery [37]; another 
recognized low vitamin D level in patients of chronic low back pain [38]. The 
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harmony disc nutrition and disc excretion of waste products are an essential va-
riable which may prompt disc degeneration [39]. Vitamin D has immune regu-
latory capacities which can down manage proinflammatory cytokines and upre-
gulate mitigating cytokines. Many specialists reported the part of inflammatory 
cytokines in the pathogenesis of LDD. The herniated core pulposus, either with 
immunogenic properties itself or by instigating an immunologic reaction in the 
nerve roots, dorsal root ganglia and encompassing muscles, is the beginning 
stage for the course of inflammation started through immune cell activation, in-
filtration and cytokine discharge [40]. 

We declare some limitations. First, small size of the sample: as a larger study 
size would probably provide an even strong statistical power; therefore, further 
studies with increased numbers of patients are required to validate our findings 

The second limitation was the difference in age between the control group and 
the patients with disc disease. This may potentially affect the relative exposure of 
the 2 groups to sunned ultraviolet beam which affects 25 (OH) D levels. Howev-
er, with careful history taking from the participant, they nearly have the same 
characteristics of sun exposure in the governorate. 
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