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 ABSTRACT 

Background: Considering the role of vitamin D in regulation of the bone metabolism and 

the immune system, some have suggested the effect of vitamin D receptor gene polymor-

phism in susceptibility to periodontitis.  

Purpose: We aimed to determine the association between vitamin D receptor (VDR) gene 

polymorphisms Fok1, Apa1, Bsm1, and Taq1 and periodontitis. 

Materials and Method: In this case-control study, 51 patients with stage Ⅲ periodontitis 

(case group) and 51 without (control group) were enrolled. Blood samples were taken to 

analyze the single nucleotide polymorphism (SNP) using polymerase chain reaction-

restriction fragment length polymorphism (PCR-RFLP) after DNA extraction. Finally, the 

data were analyzed using SPSS software version 17, SNPStats, using Chi-square and t-

test. 

Results: The allelic frequencies of SNP1 (TaqI) (p Value=0.089), SNP2 (ApaI) (p= 

0.481), SNP3 (BsmI) (p= 0.566), and SNP4 (FokI) (p= 0.658) were not different between 

the groups. Genotype frequencies in the four hereditary models of codominant, dominant, 

recessive and, overdominant were not different in any SNPs. Of 12 haplotypes identified 

in the study population, TCbF was most frequent in the case group and tABF in the con-

trol group (p> 0.05). 

Conclusion: No significant association was found between VDR gene polymorphisms 

and periodontitis. 
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Introduction 

Periodontal diseases are inflammatory diseases involv-

ing soft and hard tissues supporting teeth with a global 

prevalence of 10-15% in general population [1]. It is 

primarily an infectious disease of the periodontium, 

triggered by a specific bacterium [2-3]. Alveolar bone 

loss with pocket formation and gingival recession are 

observed which may induce tooth loss. Various factors, 

including systemic, dental, and genetic factors are in-

volved in the disease progression and pathogenesis [4]. 

Severe forms of periodontitis involve 7-13% of 

adults worldwide [5-6] with a significant negative im-

pact on the oral health and quality of life of the patients 

[7]. Genetic predisposition has been suggested as an 

important factor in the occurrence and development of 

periodontitis [8]. This association was primarily based 

on the increased risk of periodontitis occurrence in ge-

netically identical monozygotic twins with greater simi-

larities in attachment loss and probing depth (PD), com-

pared with dizygotic twins, with an estimated heritabil-

ity of about 50% [9]. Genetic polymorphisms, which 

refer to different forms of a single gene, are suggested 

as an important genetic variation that can explain the in-

dividual differences in the ability of the immune system 

to respond to tissue injury. Accordingly, polymorphisms 

in cytokine genes and receptors and metabolism-related 

genes (that include receptors of vitamin D and calcium) 

have been associated with periodontal diseases [10].  
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Vitamin D (1,25 di-hydroxy vitamin D3) is a fat-

soluble steroid hormone with different roles in the body, 

including regulation of the calcium and phosphorus 

metabolism, and parathyroid hormone [11]. This vita-

min also plays a role in the body’s immune system by 

inhibiting the proliferation of lymphocytes, stimulating 

the differentiation of monocytes, and increasing the 

secretion of cytokines, such as interleukins and interfer-

ons [12]. These functions are enabled by vitamin D 

through its receptor. The complex of vitamin D and 

vitamin D receptor (VDR) enters the nucleus and binds 

to the vitamin D response elements (VDREs) to regulate 

the target genes expression through its DNA binding 

ability and transactivation function. The VDR is coded 

by the VDR gene (ID:7421, Location:12q13.11) that 

includes 12 exons. It is expressed in the intestine, the 

thyroid, and the kidney [13]. At the nucleotide level, a 

gene that codes a specific protein may have differences 

in its sequence, known as single nucleotide polymor-

phism (SNP); generally, these polymorphisms do not 

change the overall form of the product significantly to 

form a new protein, but they influence the binding abil-

ity and other functions of that protein [14] that can justi-

fy their association with diseases, such as periodontitis 

[15]. The TaqI, FokI, ApaI, and BsmI are some exam-

ples of VDR gene polymorphisms. A meta-analysis of 

15 studies has revealed a significant role for VDR gene 

in periodontitis [16]; however the frequency of VDR 

gene genotypes has been reported to be different based 

on the population’s race [16]. According to the im-

portance of the issue and the lack of a similar study in 

the target population, in this study, we aimed to deter-

mine the association between VDR gene polymor-

phisms (Fok1, Apa1, Bsm1, and Taq1) and stage III of 

periodontitis. 

 

Materials and Method 

In this case-control study, adult patients referred to Den-

tal School, Golestan University of Medical Sciences, 

Golestan, Iran, during 2021-2022 were enrolled. The 

patients who were referred to the Periodontology De-

partment and were diagnosed with stage Ⅲ of periodon-

titis were considered the case group, and the patients 

referred to other departments of the same center and did 

not have periodontitis were considered the control 

group. The sample size was calculated at 51 in each 

group based on the study by El-Jilani et al. [17], consid-

ering a confidence level of 0.95 and a study power of 

0.85 using the following equation:  

  

All participants were selected from a single ethnicity, 

were at least 18 years old, and were non-smoker, non-

pregnant, non-lactating, did not have systemic chronic 

diseases like diabetes mellitus, did not use alcohol or 

other substances, and did not use antibiotics or other 

treatments for periodontal diseases in the past 3 months. 

Also, the participants who used medications that influ-

enced their periodontal condition were not enrolled in 

the study. The participants had at least 18 natural teeth 

(except the remaining roots and wisdom teeth). Eligible 

patients were enrolled in the study using a simple ran-

dom sampling method, and the control group was 

matched based on the age, sex, and plaque index with 

the case group. 

This study was approved by the Ethics Committee 

of Golestan University of Medical Sciences (code: 

IR.GOUMS.REC.1399.406). After the researcher se-

lected the eligible participants, the study objectives were 

explained to them and then they were asked to read and 

sign the written informed consent form.  

All participants were examined by an expert clini-

cian, who recorded the probing depth (PD), and clinical 

attachment loss (CAL) using William’s probe in six 

dental regions (mesiobuccal, mid-buccal, distobuccal, 

mesiolingual, lingual, and distolingual). The O’Leary’s 

plaque index was used to record the plaque index and 

homogenize oral hygiene in the study population [18]. 

Diagnosis of stage Ⅲ periodontitis was made by CAL≥ 

5mm and PD≥ 6mm in more than 30% of regions and 

loss of four or fewer teeth due to periodontitis. The con-

trol group had less than 10% sites with bleeding of 

probing, all sites with probing depths ≤ 3 mm and ab-

sence of CAL and bone loss [19].  

For analyzing single nucleotide polymorphism, 5 

mL of blood samples were obtained from patients’ anti-

cubital fossa. Then the samples were transferred to 

tubes containing EDTA (as anti-coagulant) and kept in 

the fridge at -20°C. The DNA was extracted using 

Ron’s Blood and cell DNA mini kit (BIRON GmbH, 

Germany) and based on the manufacturer’s instructions. 

The extracted DNA was amplified using Taq DNA pol-
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ymerase red master mix from Amplicon (Denmark) and 

specific primers carried out in ABI thermal cycler. The 

thermal cycler program for Taq1 and ApaI was as fol-

lows: 95°C for 5min as initial denaturation, followed by 

35 cycles of denaturation at 95°C for 1min and anneal-

ing at 66°C for 1min, and extension at 72°C for 2min 

and the final step of extension at 72°C for 10min. The 

thermal cycler program for FokI was as follows: 95°C 

for 6min as initial denaturation, followed by 35 cycles 

of denaturation at 95°C for 30sec and annealing at 63°C 

for 30sec, and extension at 72°C for 40sec and the final 

step of extension at 72°C for 6min. The thermal cycler 

program for BsmI was as follows: 95°C for 2min as 

initial denaturation, followed by 35 cycles of denatura-

tion at 95°C for 1min and annealing at 63°C for 1min, 

and extension at 72°C for 90sec and the final step of 

extension at 72°C for 7min. The primer’s sequence used 

for the proliferation of VDR gene was: 

FOKI: F5- AGCTGGCCCTGGCACTGACTCTGGCT-3 

R 5- ATGGAAACACCTTGCTTCTTCTCCCTC-3 

BsmI: F 5- CAACCAAGA CTACAAGTAC-

CGCGTCAGTGA-3 

R 5- AACCAGCGG GAAGAGGTCAAGGG-3 

ApaI: F 5- CAGAGCATGGACAGGGAGCAA -3 

R 5- GCAACTCCTCATGGCTGAGGTCTC-3 

TaqI: F 5- CAGAGCATGGACAGGGAGCAA -3 

R 5- GCAACTCCTCATGGCTGAGGTCTC-3 

The genotypes of VDR gene polymorphisms in four 

regions (FOKI: rs2228570, TaqI: rs731236, ApaI: 

rs7975232, and BsmI: rs1544410) were determined by 

polymerase chain reaction-restriction fragment length 

polymorphism (PCR-RFLP) [20-22]. All the restriction 

enzymes were from Thermo Fisher Scientific. For this 

procedure, the PCR product was cut by restriction en-

zymes FokI, BsmI, ApaI, and TaqI, and then the product 

was stained with DNA safe stain (Sinaclon, Tehran) on 

1.5% agarose gel. After electrophoresis and the appear-

ance of the bands, genotyping was performed based on 

the cut pattern. After determining the frequency of al-

leles and genotypes, haplotype analysis was performed 

using SNPStats. The gel electrophoresis result of the 

VDR genotyping is shown in Figure 1.  

To confirm the validity of the PCR-RFLP genotyp-

ing method, four random PCR sample products (one he-

terozygous sample for each SNP) sent for direct Sanger 

sequencing (considered as gold standard method of gen- 

otyping), the result of which is reported in Figure 2. 

Statistical analysis 

The collected data were added into the statistical soft-

ware IBM SPSS Statistics for Windows version 17.0 

(IBM Corp, 2011, Armonk, NY: IBM Corp.), which 

was used for the statistical analysis. Frequency tables 

were used to describe the results and compare the quali-

tative variables. The Chi-square test was used for nomi-

nal variables analysis. For numeric variables, first of all 

the normality of distribution was checked then the t-test 

was used. For SNP analysis the SNPStats web tool was 

used (https://www.snpstats.net/start.htm). Before SNP 

analysis the Hardy-Weinberg equilibrium was evaluated 

first using SNPStats, which showed equilibrant distribu-

tion. The odds ratio (OR) and 95% confidence interval 

(CI) were reported for genes. p Values <0.05 were con-

sidered statistically significant.  

 

Results 

A total of 102 patients were included in this study with-

in the age range of 28-58 years (mean of 36.64 years); 

51 patients were in the case group, and 51 were in the 

control group. The sex distribution and the mean age of 

the groups were not different (p> 0.05; Table 1). The 

mean PD was 4.9±0.87mm in the case group and 1.6± 

0.2mm in the control group; the case group had a mean 

5.7±0.69mm CAL. Comparing the frequency of alleles 

of SNP1 (TaqI) (p= 0.089), SNP2 (ApaI) (p= 0.481), 

SNP3 (BsmI) (p= 0.566), and SNP4 (FokI) (p= 0.658) 

showed no difference between the groups (Table 1). 

Tables 2-5 show the frequency of genotypes; as in-

dicated, the frequency of four inheritance models of 

dominant, recessive, overdominant, and codominant, 

were not different between the two study groups in any 

of the SNPs (p> 0.05). 

The result of control PCR sequencing indicated the 

accuracy of the genotyping method (Figure 2).  

Multiple SNP analysis showed linkage between SN-

Ps 1, 2 and 3 (TaqI, ApaI, and BsmI loci, p< 2e16); but 

not between SNP 1 and 4 (p=0.363) or 3 and 4 (p= 

0.440). The results of the linkage analysis are shown in 

Figure 3.Accordingly, 12 haplotypes were identified in 

the study population, the frequency of which is shown 

in Table 6. The most common haplotype was TCbF in 

the case group and tABF in the control group, but the 

frequencies were not different between the two study
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Figure 1: The PCR-RFLP genotyping of VDR SNP in random samples. A-D shows for BsmI, TaqI, FokI and ApaI respectively. The 

molecular marker of 50bp was used, and the table below the figure explains the length (bp) of each allele (homozygous and heterozy-

gous) in the studied SNPs 

 

groups (p> 0.05; Table 6). Indeed the global haplotype 

association was not statistically significant (p= 0.28). 

 

Discussion  

The present study investigated the association between 

VDR gene (Fok1, Apa1, Bsm1, and Taq1) polymor-

phisms and severe periodontitis, and the results did not 

show any statistically significant difference neither in 

the allele distribution nor in the frequency of the geno-

types between the case and control group. Haplotype 

analysis also showed no difference between the two 

study groups. These results suggest that VDR gene pol-

ymorphisms do not play a role in the etiology of perio-

dontitis in the study population. This issue is of great 

significance, as by understanding the genetic predisposi-

tion of this disease, we may be able to prevent the pro-

gression of the primary disease into the advanced chron-

ic form that is associated with poor outcomes [23]. 

Looking into the available literature reveals a consider-

able number of studies addressing this issue; however, 

the results of these studies are controversial which could 

be related to the ethnicity variation, different sample 

size and study design Besides the original research arti-

cles comparing the case and control groups, meta-

analyses have also been performed [16,25,27-29]. 

Nonetheless, each meta-analysis has also reported a 

different result for the association of VDR gene poly-

morphisms with periodontitis. In the following, we re-

view the relevant literature available and compare them 

with the results of the present study. 

Although we did not find any significant differences 

in any of VDR genes (Fok1, Apa1, Bsm1, and Taq1) be-

tween two study groups, some have. In a meta-analysis 

of 15 studies (pooled analysis of 1338 cases vs. 1302 

controls), conducted in 2011, periodontitis had a higher 

frequency of AA genotype of ApaI (OR=2.2) in Asians 
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Table 1: Comparing the baseline and clinical information of 

the two groups 

 

Variables 
Case group 

N(%) 

Control 

group 

N(%) 

p Value 

Sex distribution 
M 26 (51) 26 (51) 

1* 
F 25 (49) 25 (49) 

Age 

(years, mean±SD) 
36.94±7.55 

36.33±7.

39 
0.341† 

Probing pocket depth 6.5±0.87 1.6±0.2 <0.05 

Clinical attachment loss 5.7±0.69 - - 

Plaque index 45.34 45.17 >0.05 

TaqI allele frequen-

cy (SNP1) 

T 61 (61) 48 (49) 
0.089* 

t 39 (39) 50 (51) 

ApaI allele frequen-

cy (SNP2) 

A 57 (59) 63 (64) 
0.481* 

C 39 (41) 35 (36) 

BsmI allele fre-

quency (SNP3) 

B 51 (52) 55 (56) 
0.566* 

b 47 (48) 43 (44) 

FokI allele frequen-

cy (SNP4) 

F 80 (80) 79 (77) 
0.658* 

f 20 (20) 23 (23) 
 

*The results of Chi-square test, †the result of the independent sam-
ples t-test, M:male, F:female. SNP1(rs731236) alleles:(T:wilde type 

allele T, t: non wilde type allel C/A), SNP2 (rs7975232) Alleles: 

(A,C), SNP3 (rs1544410) alleles: B:wilde tpe allele G, b: non wilde 
type allel A/C/T, SNP4 (rs2228570) alleles: F: wilde type allele T, f: 

non wilde type allele C/G/A). Notification: VitD receptore gene 

(ID:7421) is located in reverse direction 

 

(vs. Caucasians), weakly higher frequency of TT geno-

type of TaqI (OR-1.86) in Asians; while no difference in 

any genotype of FokI [16] was reported. The mecha-

nism of such an effect has been attributed to the biologi-

cal role of vitamin D in bone resorption and immune 

function [24]. However, the results of the present study 

revealed no significant association. It should be men-

tioned that there was not any study from Iran in this 

meta analysis. In fact, race specific variation in the dis-

tribution of genotypes in the VDR gene polymorphism 

has been demonstrated which can justify these contro-

versial results. Another meta-analysis of 19 case-control 

studies on the association of VDR gene polymorphisms 

and chronic or aggressive periodontitis has also sug-

gested a significant association between TaqI variants 

and chronic periodontitis in Asians rather than aggres-

sive periodontitis and whites. They also suggested no 

association in BsmI and ApaI polymorphisms with ei-

ther chronic or aggressive forms of periodontitis, while 

FokI was associated with aggressive periodontitis (OR= 

1.58) in Asians [25]. This is while we did not observe 

any association with any of the studied polymorphisms 

of VDR gene. This difference could be related to the 

influence of race on this association, as previous studies 

have suggested [16, 25]. Another study on Japanese 

men also detected no association between VDR gene 

polymorphisms, ApaI, BsmI, and FokI polymorphism 

with chronic severe periodontitis [26], which is consist-

ent with the results of the present study. A meta-analysis
 

 
 

Figure 2: PCR sequencing result of heterozygous samples for each polymorphism to confirm the genotyping method 
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Figure 3: The results of analyzing the linkage between single nucleotide polymorphisms 
 

Table 2: Studying the difference in the frequency of SNP1 

(TaqI) genotypes among different genetic models between 

the two study groups (adjusted by Sex+Age) 
 

Inheritance 

model 
Genotype Case Control 

OR 

(95% 

CI) 

p 

Value 

Codominant 

T/T 
19 

(38) 
15 (30.6) 1.00 

0.15 
T/t 

23 

(46) 
18 (36.7) 

0.97 

(0.38-

2.44) 

t/t 8 (16) 16 (32.6) 

2.55 

(0.86-

7.60) 

Dominant 

T/T 
19 

(38) 
15 (30.6) 1.00 

0.45 

T/t-t/t 
31 

(62) 
34 (69.4) 

1.38 

(0.60-

3.19) 

Recessive 

T/T-T/t 
42 

(84) 
33 (67.3) 1.00 

0.052 

t/t 8 (16) 16 (32.6) 

2.59 

(0.98-

6.90) 

Overdominant 

T/T-t/t 
27 

(54) 
31 (63.3) 1.00 

0.34 

T/t 
23 

(46) 
18 (36.7) 

0.67 

(0.30-

1.52) 
 

The results of Chi-squared test, SNP1(rs731236) alleles: (T:wilde type 

allele T, t: non wilde type allel C/A) 

 

of the results of 9 trials in a Chinese population suggest-

ed no association between VDR TaqI polymorphism 

and the risk of periodontitis [27]. In a more recent meta- 
 

Table 3: Studying the difference in the frequency of SNP2 

(ApaI) genotypes among different genetic models between the 

two study groups (adjusted by sex+age) 
 

Inheritance 

model 

Geno-

type 
Case Control 

OR 

(95% CI) 

p 

Value 

Codominant 

A/A 
15 

(31.2%) 

20 

(40.8%) 
1.00 

0.61 A/C 
27 

(56.2%) 

23 

(46.9%) 

0.64 

(0.27-1.54) 

C/C 
6 

(12.5%) 

6 

(12.2%) 

0.77 

(0.20-2.91) 

Dominant 

A/A 
15 

(31.2%) 

20 

(40.8%) 
1.00 

0.34 
A/C-

C/C 

33 

(68.8%) 

29 

(59.2%) 

0.66 

(0.29-1.53) 

Recessive 

A/A-

A/C 

42 

(87.5%) 

43 

(87.8%) 
1.00 

0.99 

C/C 
6 

(12.5%) 

6 

(12.2%) 

0.99 

(0.29-3.39) 

Overdomi-

nant 

A/A-

C/C 

21 

(43.8%) 

26 

(53.1%) 
1.00 

0.36 

A/C 
27 

(56.2%) 

23 

(46.9%) 

0.68 

(0.30-1.54) 
 

The results of Chi-squared test 
 

analysis of 19 publications (38 case-control studies), 

performed in 2017, it was suggested that none of the 

four VDR gene polymorphisms are associated with chr-

onic periodontitis. Subgroup analysis, stratified by eth-

nicity, showed an association of BsmI polymorphism 

with chronic periodontitis in the Caucasian subgroup 

under the allele model (A vs. G, OR=1.75), but not in the 

Asian, mixed, and African populations. When stratified 



Kami M, et al  J Dent Shiraz Univ Med Sci. March 2026; 27(4): 33-42.  

10.30476/dentjods.2025.103866.2485 

39 

Table 4: Studying the difference in the frequency of SNP3 

(BsmI) genotypes among different genetic models between 

the two study groups (adjusted by sex and age) 
 

Inheritance 

model 

Geno 

type 
Case Control 

OR 

(95% CI) 

p 

Value 

Codominant 

B/B 
13 

(26.5) 

18 

(36.7) 
1.00 

0.43 B/b 
25 

(51) 

19 

(38.8) 

0.54 

(0.21-1.38) 

b/b 
11 

(22.4) 

12 

(24.5) 

0.77 

(0.26-2.28) 

Dominant 

B/B 
13 

(26.5) 

18 

(36.7) 
1.00 

0.26 

B/b-b/b 
36 

(73.5) 

31 

(63.3) 

0.61 

(0.26-1.45) 

Recessive 

B/B-B/b 
38 

(77.5) 

37 

(75.5) 
1.00 

0.85 

b/b 
11 

(22.4) 

12 

(24.5) 

1.10 

(0.43-2.80) 

Overdominant 

B/B-b/b 
24 

(49) 

30 

(61.2) 
1.00 

0.23 

B/b 
25 

(51) 

19 

(38.8) 

0.61 

(0.27-1.36) 
 

The results of Chi-squared test, SNP3 (rs1544410) alleles: B:wilde type 

allele G, b: non wilde type allel A/C/T 
 

by Hardy-Weinberg equilibrium, no association was 

observed. The studies included in this meta-analysis 

were from multiple races and also used different geno-

typing methods (PCR, PCR-RFLP and sequencing) and 

finally, the author concluded that the VDR gene might 

not be associated with the risk of chronic periodontitis 

in the overall population [28]. These results are con-

sistent with the results of the present study and suggest 

that the genetic predisposition to periodontitis differs 

based on the race/ethnicity of the study population. In 

2019, another meta-analysis pooled data of 34 relevant 

studies (3848 patients with periodontitis vs. 3470 con-

trols), and the results suggested a link between VDR Bs-

mI (OR=0.72) and FokI (OR=1.46) in the general popu-

lation; when stratified by race, FokI remained significa- 

nt in the Chinese population (OR=1.8) and TaqI in the 
 

Table 5: Studying the difference in the frequency of SNP4 

(FokI) genotypes among different genetic models between 

the two study groups (adjusted by sex and age) 
 

Inheritance 

model 

Geno-

type 
Case Control 

OR ] 

(95% CI) 

p 

Value 

Codominant 

F/F 
31 

(62) 
30 (58.8) 1.00 

0.86 
F/f 

18 

(36) 
19 (37.2) 

1.08 

(0.47-2.47) 

f/f 1 (2) 2 (3.9) 

1.93 

(0.16-

23.09) 

Dominant 

F/F 
31 

(62) 
30 (58.8) 1.00 

0.77 

F/f-f/f 
19 

(38) 
21 (41.2) 

1.13 

(0.50-2.52) 

Recessive 

F/F-F/f 
49 

(98) 
49 (96.1) 1.00 

0.61 

f/f 1 (2) 2 (3.9) 

1.87 

(0.16-

21.90) 

Overdomi-

nant 

F/F-f/f 
32 

(64) 
32 (62.8) 1.00 

0.91 

F/f 
18 

(36) 
19 (37.2) 

1.05 

(0.46-2.37) 
 

The results of Chi-squared test, SNP4 (rs2228570) alleles: F: wilde type 

allele T, f: non wilde type allele C/G/A) 
 

Caucasian population (OR=0.52); when stratified by 

type of periodontitis (OR=2.02 for aggressive periodon-

titis) [29]. These results are inconsistent with the results 

of the present study. These differences could be attribut-

ed to the variations in study design, sample sizes, and 

heterogeneous populations. 

As presented above, the association of VDR gene 

polymorphisms with periodontitis is a controversial 

issue and varies based on several factors; including 

sample size, genotyping method and ethnicity. Our 

study population was Iranian and thus may be different 

from the results of studies performed in other countries; 

however, only a few studies have been performed on the 

Iranian population. One Iranian study compared 69 pa-

tients with chronic periodontitis with 78 matched

Table 6: The frequency of haplotypes in the study population and their association with the disease 
 

Haplo-

types 

SNP

1 

SNP

2 

SNP

3 

SNP

4 

Frequency Frequency 

Adjusted by sex+age 

OR (95%CI) 

Adjusted by sex+age 

p Value Adjusted 

by sex+age Total Case Control 

1 t A B F 0.2822 0.266 0.333 0.291 1.00 --- 

2 T C b F 0.2725 0.3006 0.2254 0.267 0.46 (0.16-.32) 0.15 

3 t A B f 0.1106 0.086 0.099 0.0999 0.62 (0.13-3.08) 0.56 

4 T A B F 0.0862 0.1374 6e-04 0.0684 0.00 (-Inf - Inf) 1 

5 T A b F 0.0568 0.0442 0.0841 0.0647 1.26 (0.25-6.43) 0.78 

6 T A b f 0.048 0.0317 0.0585 0.0482 2.03 (0.22-18.94) 0.53 

7 T C B F 0.0454 0.0264 0.0743 0.0452 1.45 (0.22-9.71) 0.7 

8 T C b f 0.0444 0.0689 0.0245 0.0426 0.35 (0.03-4.67) 0.43 

9 t A b F 0.0293 0.0261 0.0311 0.0303 0.82 (0.15-4.40) 0.82 

10 t C B F 0.015 NA 0.026 0.0181 1.43 (0.03-77.19) 0.86 

11 t C b f 0.0095 0.0127 0.0117 0.0246 3.16 (0.00-26072) 0.8 

12 T A B f 0 NA 0.0284 
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healthy controls and showed no association between 

chronic periodontitis and TaqI and ApaI alleles or geno-

types [30], which is in line with the results of the pre-

sent study. Interestingly, they suggested an association 

of ApaI with different disease severities [30], which, 

similar to the results of previous studies, suggests the 

role of this gene in more severe diseases. In another 

study in Tehran, Iran, 50 patients with periodontitis 

were compared with 50 controls, and the results showed 

no association between polymorphism of ApaI and peri-

odontitis [31]. These results are in line with that of the 

present study for ApaI genotype and allele, although we 

evaluated three others, as well. Similar to the results of 

the present study, they have also reported the frequency 

of alleles in the two groups (AA, AC, and CC Geno-

types were 50%, 28%, and 22% in cases and 52%, 32% 

and 16% in controls), which seemed to be different 

without statistical significance. Apparently, the frequen-

cy of genotypes is also different in different races/ eth-

nicities. In a study in Indonesia, it was found that Tt and 

tt genotypes of TaqI are lower than TT genotype both in 

patients with periodontitis and the control group [32]. 

Others have also reported similar results, indicating Tt 

and tt genotypes is only in 2% of Asians, 4% of Chinese 

[33], 5% of African Americans, 11% of Japanese [34], 

and 17% of Caucasians [35]. 

The present study is one of the few studies address-

ing this issue in this specific population. However, the 

sample size of this study was limited, and participants 

were selected from one dental center in the north of 

Iran. Accordingly, the results may not be generalizable 

to the whole population of this country. Nevertheless, 

the results can be used by physicians, dentists, and poli-

cy-makers until a more comprehensive or population-

based study becomes available. It should be noted that 

there may be some factors confounding the results of 

the present study, such as the oral health/hygiene of the 

individuals, which we considered and homogenized in 

the study population using the plaque index. We also 

included only non-smokers in this study to omit the 

effect of smoking; however, there may be other factors, 

as well, such as lifestyle or environmental factors, 

which we were not aware of and did not control in this 

study, but we assume that the randomized enrollment of 

participants into the study and comparison between two 

matched groups reduce the chance of the effect of conf- 

ounders on the results of this study.  

Altogether, according the literature review, there is 

inconsistent findings regarding the association between 

vitamin D receptor gene polymorphisms (BsmI, FokI, 

ApaI, and TaqI) and periodontitis. Some research indi-

cates significant associations, while others report no 

correlation, which could be likely due to differences in 

sample sizes, population diversity, and methodological 

approaches. Moreover, factors such as diet, lifestyle, 

and exposure to pathogens can interact with genetic 

predispositions, complicating the interpretation of ge-

netic associations with periodontitis.  

 

Conclusion 

Our findings showed no association between VDR gene 

polymorphisms (SNP1 (TaqI), SNP2 and periodontitis 

in a population from Northeast of Iran. Considering the 

controversies in the previous studies and the limitations 

of the present study, more comprehensive studies are 

required for a definite conclusion about VDR-related 

genetic predisposition in periodontitis 

 

Acknowledgment  

Funding/Support 

This article was derived from a thesis supported by the 

Research Deputy of Golestan University of Medical 

Sciences (grant number: 111719).  

 

Conflict of Interest  

The authors of this manuscript declare that they have no 

conflicts of interest. 

 

References 

[1] Dye BA. Global periodontal disease epidemiology. Peri-

odontology 2000. 2012; 58: 10-25. 

[2] Heller D, Silva-Boghossian CM, do Souto RM, Colombo 

APV. Subgingival microbial profiles of generalized ag-

gressive and chronic periodontal diseases. Archives Oral 

Biology. 2012; 57: 973-980. 

[3] Albandar JM. Aggressive and acute periodontal diseases. 

Periodontology 2000. 2014; 65: 7-12. 

[4] Kinane DF, Stathopoulou PG, Papapanou PN. Periodont- 

al diseases. Nat Rev Dis Primers. 2017; 3: 1-14. 

[5] Susin C, Haas AN, Albandar JM. Epidemiology and de-

mographics of aggressive periodontitis. Periodontology  

2000. 2014; 65: 27-45. 



Kami M, et al  J Dent Shiraz Univ Med Sci. March 2026; 27(4): 33-42.  

10.30476/dentjods.2025.103866.2485 

41 

[6] Kassebaum N, Bernabé E, Dahiya M, Bhandari B, Mur-

ray C, Marcenes W. Global burden of severe periodonti-

tis in 1990-2010: a systematic review and meta-

regression. J Dent Res. 2014; 93: 1045-1053. 

[7] Sulaiman L, Saub R, Baharuddin NA, Hasnur Safii S, 

Gopal Krishna V, Bartold PM, et al. Impact of Severe 

Chronic Periodontitis on Oral Health-related Quality of 

Life. Oral Health Prev Dent. 2019; 17: 365-373. 

[8] Laine ML, Crielaard W, Loos BG. Genetic susceptibility 

to periodontitis. Periodontology 2000. 2012; 58: 37-68. 

[9] Schaefer AS. Genetics of periodontitis: discovery, biolo-

gy, and clinical impact. Periodontology 2000. 2018; 78: 

162-173. 

[10] Prashanthi S, Reshma M, Arun Kumar Prasad P, Esther 

Nalini H, Renuka Devi R. Genetic polymorphisms in per-

iodontal disease. Int J Appl Dent Sci. 2021; 7: 252-257. 

[11] Goltzman D, Mannstadt M, Marcocci C. Physiology of 

the calcium-parathyroid hormone-vitamin D axis. Vitam-

in D in Clinical Medicine. Front Horm Res. 2018; 50: 1-

13. 

[12] Skrobot A, Demkow U, Wachowska M. Immunomodula-

tory role of vitamin D: a review. Current Trends in Im-

munity and Respiratory Infections. Adv Exp Med Biol. 

2018: 1108: 13-23. 

[13] Verstuyf A, Carmeliet G, Bouillon R, Mathieu C. Vitami-

n D: a pleiotropic hormone. Kidney Int. 2010; 78: 140-

145. 

[14] Katsonis P, Koire A, Wilson SJ, Hsu TK, Lua RC, Wil-

kins AD, et al. Single nucleotide variations: biological 

impact and theoretical interpretation. Protein Sci. 2014; 

23): 1650-1666. 

[15] Sahingur S, Xia XJ, Gunsolley J, Schenkein H, Genco R, 

De Nardin E. Single nucleotide polymorphisms of pattern 

recognition receptors and chronic periodontitis. J Perio 

Res. 2011; 46: 184-192. 

[16] Deng H, Liu F, Pan Y, Jin X, Wang H, Cao J. BsmI, 

TaqI, ApaI, and FokI polymorphisms in the vitamin D 

receptor gene and periodontitis: a meta‐analysis of 15 

studies including 1338 cases and 1302 controls. J Clin 

Perio. 2011; 38: 199-207. 

[17] Jilani M, Mohamed AA, Zeglam HB, Alhudiri IM, Ram- 

adan AM, Saleh SS, et al. Association between vitamin D  

receptor gene polymorphisms and chronic periodontitis 

among Libyans. Libyan J Med. 2015; 10: 26771. 

[18] O'leary TJ. The plaque control record. J Perio. 1972; 43:  

38. 

[19] Bhatia A, Bains SK, Mehta R. A New classification 

scheme for periodontal diseases and conditions: A Re-

view. J Adv Med Dent Sci Res. 2018; 6: 95-98. 

[20] Mobasheri L, Moossavi SZ, Esmaeili A, Mohammadoo-

Khorasani M, Sarab GA. Association between vitamin D 

receptor gene FokI and TaqI variants with autism spec-

trum disorder predisposition in Iranian population. Gene. 

2020; 723: 144133. 

[21] Pani MA, Knapp M, Donner H, Braun J, Baur MP, 

Usadel KH, et al. Vitamin D receptor allele combinations 

influence genetic susceptibility to type 1 diabetes in 

Germans. Diabetes. 2000; 49: 504-507. 

[22] Kinane D, Hart T. Genes and gene polymorphisms asso-

ciated with periodontal disease. Crit Rev Oral Biol Med. 

2003; 14: 430-449. 

[23] Loos BG, Van Dyke TE. The role of inflammation and 

genetics in periodontal disease. Periodontology 2000. 

2020; 83: 26-39. 

[24] Hienz SA, Paliwal S, Ivanovski S. Mechanisms of bone 

resorption in periodontitis. J Immuno Res. 2015; 2015: 

615486. 

[25] Chen L, Li H, Zhang PP, Wang SM. Association between 

vitamin D receptor polymorphisms and periodontitis: A 

meta‐analysis. J Perio. 2012; 83: 1095-1103. 

[26] Naito M, Miyaki K, Naito T, Zhang L, Hoshi K, Hara A, 

et al. Association between vitamin D receptor gene hap-

lotypes and chronic periodontitis among Japanese men. 

Int J Med Sci. 2007; 4: 216. 

[27] Ji X, Wang Y, Cao C, Zhong L. Assessment of the link 

between Vitamin D receptor TaqI gene polymorphism 

and periodontitis: a meta-analysis in a Chinese popula-

tion. Genet Mol Res. 2016; 15: doi: 10.4238/gmr. 

15048883. PMID: 27808388. 

[28] Mashhadiabbas F, Neamatzadeh H, Nasiri R, Foroughi E, 

Farahnak S, Piroozmand P, et al. Association of vitamin 

D receptor BsmI, TaqI, FokI, and ApaI polymorphisms 

with susceptibility of chronic periodontitis: A systematic 

review and meta-analysis based on 38 case–control stud-

ies. Dent Res J. 2018; 15: 155. 

[29] Wan QS, Li L, Yang SK, Liu ZL, Song N. Role of Vita-

min D receptor gene polymorphisms on the susceptibility 

to periodontitis: A meta-analysis of a controversial issue.  

Genet Test Mol Biomarkers. 2019; 23: 618-633. 

[30] Nazemisalman B, Vahabi S, Sabouri E, Hosseinpour S, 

Doaju S. Association of vitamin D binding protein and 

vitamin D receptor gene polymorphisms in Iranian pa-



Vitamin D Receptor Gene and Periodontitis        Kami M, et al 

10.30476/dentjods.2025.103866.2485 

42 

tients with chronic periodontitis. Odontology. 2019; 107: 

46-53. 

[31] Torbati ES, Tavakkoli N, Amini K. Study of association 

betweenprs7975232 polymorphism in vitamin D receptor 

gene and periodontitis by Tetra Arms-PCR. J Dent Med 

TUMS. 2021; 33: 227-239. 

[32] Hamrun N, Ruslin M, Marlina E, Oktawati S, Saito T, 

Yusuf ASH, et al. Profile of vitamin D receptor gene pol-

ymorphism TaqI in patients with periodontitis. Biomed  

Rep. 2022; 16: 1-8. 

[33] Sun J, Meng H, Cao C, Tachi Y, Shinohara M, Ueda M,  

et al. Relationship between vitamin D receptor gene pol-

ymorphism and periodontitis. J Perio Res. 2002; 37: 263-

267. 

[34] Tachi Y, Shimpuku H, Nosaka Y, Kawamura T, Shino-

hara M, Ueda M, et al. Vitamin D receptor gene poly-

morphism is associated with chronic periodontitis. Life 

Sciences. 2003; 73: 3313-3321. 

[35] Zmuda JM, Cauley JA, Ferrell RE. Molecular epidemiol-

ogy of vitamin D receptor gene variants. Epidemiologic 

Reviews. 2000; 22: 203-217. 

 


