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Background: Hashimoto's thyroiditis is a multifactorial disease in which different
environmental factors may trigger the already carried genetic susceptibility in affected
individuals. One of the involved theories in the progression of autoimmune disorders is
the impairment of immunomodulatory activities of vitamin D or its receptors. The gene
polymorphism of vitamin D receptor was reported as an associate of numerous
autoimmune diseases including Addison's disease or type I diabetes mellitus. The
association between vitamin D receptor gene (VDR) polymorphisms and risk of
Hashimoto's thyroiditis was not analyzed in our community yet.
Methods: A case-control study was conducted on 182 Hashimoto's thyroiditis patients
visiting the Al-Hussein teaching hospital in Al-Nasiriah city and Al-Sadder medical city in
Al-Najaf in addition to 200 healthy individuals as a control group. Serum vitamin D3, FT3,
FT4, TSH, anti-TG and anti TPO concentrations were determined by
Electrochemiluminescence methods using Cobas e411 from Roche Company. The
genotyping of VDR gene (TaqI and FokI) was achieved by PCR-RFLP method in all
participants.
Results: Dominant homozygous genotype (FF) were significantly higher in the
Hashimoto's thyroiditis patients compared with those of the control group (OR= 2.22;
P=0.0002), while the OR for the heterozygous Ff genotype (0.63; p=0.029) and recessive
homozygous ff genotype were (0.40; p=0.017) suggesting that the individuals carrying
homozygous dominant FF genotype were two times more susceptible for development
of Hashimoto's thyroiditis than individuals carrying the ff or Ff genotypes which were
more protective from disease. In addition, results regarding VDR-TaqI polymorphism
showed that individuals carrying dominant homozygous TT genotype or T allele have
higher risks to develop Hashimoto's thyroiditis (OR= 2.64 and OR=1.78 respectively).
Conclusion: The current study data of VDR gene polymorphisms suggesting that Iraqi
individuals carrying dominant homozygous FF of rs2228570 SNP and dominant
homozygous TT of rs731236 SNP were more susceptible for development of
Hashimoto's thyroiditis while individuals carrying the ff homozygous or Ff heterozygous
of rs2228570 SNP and heterozygous Tt of rs731236 SNP were more protective from
disease. However, such associations were not related to vitamin D status of the studied
Hashimoto's thyroiditis population.
Keywords: Vitamin D Receptor gene polymorphism, Vitamin D levels, Hashimoto’s
Thyroiditis.

INTRODUCTION
Hashimoto's thyroiditis (HT) is an autoimmune thyroid
disorder in which a pathologic attack of lymphocytes to the
thyroid follicles occurs. The thyroid hormones are produced
by thyroid follicles on a large protein referred to as
thyroglobulin, which also regarded as storage location of
thyroid hormones (Zaletel, 2007). One of the specific
biochemical features of HT disease is the presence of antithyroid antibodies, which are anti-thyroglobulin (anti-TG)
and anti-thyroid peroxidase (anti-TPO). Small amounts of
thyroglobulin are released into the blood where the average
half-life is about three days (Frohlich and Wahl, 2017;
Indrasena, 2017). So that, both antibodies play pivotal role in
the pathogenicity of HT although in various degrees, for
example, in contrast to Anti-TG antibodies, the Anti-TPO
antibodies capable to activate complement components and
cause thyroid cell toxicity (McLachlan and Rapoport, 2004).
Nevertheless, both thyroid antibodies are useful as markers
for the diagnosis of diseases of autoimmune thyroiditis.
In HT disease, autoantibodies against TPO are present in
more than 90 percent of patients, while Tg antibodies can be
distinguished in nearly 80 percent (Zaletel, 2007, 4). The
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prevalence is approximately 2 percent in all age groups, with
incidence of (0.3-1.5)/1000 persons every year (Hiromatsu et
al., 2013). HT is more common in female than in male.
Among females, disease incidence is at least eight times
higher than in males (Caturegli et al., 2014). Nevertheless,
according to laboratory results for females the occurrence of
anti-TPO antibodies occur in approximately 10% of the
population (Hiromatsu et al., 2013). During the early
beginning of HT when the immune responses is passively
attacking and breaking down the thyroid follicules, elevated
the levels of triiodothyronine (T3) and thyroxine (T4)
develops produced by destroyed thyroid glands cells into the
peripheral blood simulating a transient hyperthyroid state
(Unnikrishnan et al., 2013).
HT occurs more frequently in patients with other
autoimmune diseases, such as primary adrenal hypofunction,
Gravis disease, rheumatoid arthritis, pernicious anemia,
gluten enteropathy, lupus disease and type 1 diabetic disease
(Wiebolt et al., 2011). In addition, these disorders are
associated to a involvement of genetic and environmental
factors (Weetman, 2011). No data on the relationship
between FokI and TaqI polymorphisms and HT was
performed in Iraq. Therefore, the aim of present study was to
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evaluate FokI and TaqI gene polymorphisms in HT patients
and healthy control groups as possible risk factors for HT in
the Iraqi population.

MATERIALS AND METHODS
This study consists of 182 adult patients (mean age:
39.06±12.2 years; range: 18
68 years), all of them are
previously or newly diagnosed with HT according to criteria
of American Association of Clinical Endocrinology those
who referred to the Al-Hussein Teaching hospital in

Nasiriyah city and Al-Najaf medical city, were selected to
participate in this case-control study. For control group, we
carefully selected 200 apparently healthy individuals (21
males and 179 females) aged 18 and 68 years (mean age:
36.03±10.66 years), with no history of any chronic
autoimmune disease like diabetes mellitus, SLE, rheumatoid
arthritis and celiac disease and also those with normal thyroid
function test , anti-TPO and anti-Tg antibody at the time of
samples collection. For both groups we measure the levels of
freeT3, freeT4, TSH, anti-TPO and anti-Tg antibody (Table
1).

Table 1: characteristics of autoimmune hypothyroidism patients and healthy control.
Patient (n=182)
Control (n=200)
Variable
No. and %
No. and %
P value
Sex
Male
21(11.53)
21(10.5)
female
161(88.46)
179(89.5)
39.06±12.2
36.03±10.66
Age (mean±SD)
18-27
38(20.87)
51(25.5)
28-37
41(22.52)
55(27.5)
38-47
55(30.21)
63(31.5)
48-57
34(18.68)
28(14)
58-68
14(7.69)
3(1.5)
Biochemical parameters
Anti-TPO
300.36±173.97
13.61±7.67
Anti-TG
1052.22±1207.66
32.93±17.65
Free T3
3.73±0.96
5.17±0.61
Free T4
10.70±3.32
16.06±5.44
TSH
32.69±34.67
2.31±1.07
Variables are shown as mean±SD; Statistical significance at p value < 0.05
Genotype analysis
Two milliliters of whole blood samples were collected from
all participants in EDTA tubes and stored at - 20 0C

Sequences of primers
TaqI rs731236

0.01

0.023

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

recommendations. Human
DNA was extracted using a ReliaPrepTM Blood gDNA
Miniprep System Kit (Promega, USA) to be used for gene
study.

Table 2: Primers sequences and PCR conditions used in this study
PCR protocols
94° 10 min, 35X(94°C 15 s,55°C30 s, 72°C 30 s), 72°
10 min

FokI rs2228570

-

TaqI (rs731236) and FokI (rs2228570) polymorphisms in
VDR gene were amplified with polymerase chain reactions
(PCR). For these reactions, 12.5 µl of GoTaq®G2 green master
mix (ready to use) (Promega, USA), 2.0 µl of forward primer,
2.0 µl of reverse primer, 5 µl of extracted DNA sample, and
3.5 µl of nuclease free water. The PCR conditions and
forward, reverse primers sequences are showed in Table 2.
PCR products obtained were 740 bp and 273 bp for TaqI and
FokI on 2.0% agarose gel, respectively. The PCR products
were digested (RFLP or Restriction fragment length
polymorphism) by TaqI and FokI restriction enzymes
(Promega, USA; BioLabs, UK; respectively). TaqI PCR
product was digested for 2 hours in 65° C and then
inactivated by water bath at 850 C for 10 minutes, FokI PCR
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0.746

95° 5 min, 30X(94°C 60 s,60°C60 s, 72°C 60 s), 72°
5 min

product was digested for 60 minutes in 37° C then were
inactivated in water bath at 650 C for 20 minutes, and
electrophoresis of digested PCR products on 2.0% agarose gel
was used to evaluate of TaqI and FokI polymorphisms. For
TaqI, wild genotype (TT) detected with two fragments at 495
and 245 bp, heterozygous genotype (Tt) presented with
fragments at 495, 290, 245 and 205 bp, whereas for
homozygous genotype (tt) display by bands at 290, 245 and
205 (Fig. 1). For FokI, wild genotype (FF) presented with one
band at 273 bp, heterozygous genotype (Ff) detected with
three fragments at 273, 198 and 75 bp, while for homozygous
genotype (ff) revealed by two fragments at 198 and 75 bp (Fig.
2).

European Journal of Molecular & Clinical Medicine, Vol 7, Issue 2

Wajdy Jabbar Majid et al., Vitamin --- D Receptor (VDR) Gene
Iraqi Population

Figure 1: Agarose gel electrophoresis for the analysis of TaqI (rs731236) genotypes in fourteen Hashimot'o
thyroiditis patients. (2% agarose, 90v for 45 min).

Figure 2: Agarose gel electrophoresis for the analysis of FokI (rs2228570) genotypes in 11 patients. (2% agarose,
90v for 45 min).

RESULTS
To analysis the distribution of genotypes and alleles, HardyWeinberg equilibrium (HWE) test was done and the findings
showed that both FokI and TaqI polymorphisms were in
HWE in patients and control groups (p> 0.05). According to
our study, dominant homozygous genotype (FF) were
significantly higher in the Hashimoto's thyroiditis patients
compared with those of the control group (OR= 2.22,
CI95%= 1.45
3.36, P: 0.0002), while the OR for the

heterozygous Ff genotype (0.63; p=0.029) and recessive
homozygous ff genotype were (0.40; p=0.017) suggesting that
the individuals carrying homozygous dominant FF genotype
were two times more susceptible for development of
Hashimoto's thyroiditis than individuals carrying the ff or Ff
genotypes which were more protective from disease. On the
other hand, results regarding VDR-TaqI polymorphism
showed that individuals carrying dominant homozygous TT
genotype or T allele have higher risks to develop Hashimoto's
thyroiditis (OR= 2.64 and OR=1.78 respectively) (Table 3).

Table 3: Distribution of the Vitamin D receptor FokI (rs2228570), TaqI (rs731236) genotypes and alleles in patients and
controls
Patients (N=182) Control (N=200)
P value
OR
95% CI
Genotype / allele No.
%
No.
%
FokI genotypes :
FF
93
51.10
64
32
0.0002
2.22
1.45 3.36
Ff
78
42.86
108
54
0.029
0.63
0.43 0.96
Ff
11
6.04
28
14
0.017
0.40
0.19 0.82
Alleles :
F
264
72.52
236
59
0.0001
1.83
1.35 2.48
F
100
27.47
164
41
0.0001
0.54
0.40 0.73
TaqI genotypes :
TT
90
49.45
54
27
<0.0001
2.64
1.73 4.05
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Tt
Tt
Alleles
T
T

75
17

41.21
9.34

119
27

59.5
13.5

0.0005
0.265

0.47
0.66

0.32 0.72
0.35 1.26

255
109

70.05
29.95

227
173

56.75
43.25

0.0002
0.0002

1.78
0.56

1.32 2.40
0.42 0.76

DISCUSSION
Hashimoto's thyroiditis is a common chronic autoimmune
disorder. Its pathogenesis is mainly explained by an immune
system disorder. Studies have also confirmed the presence of
immuneet al., 2008). Also the HT is a multifactorial disease in which
different environmental factors (Ajjan and Weetman., 2015;
Trimarchi,2015) may trigger the already carried genetic
susceptibility in affected individuals. Several genes that been
to be associated with occurrence of disease, disease
progression and disease severity. HLA and CTLA-4 genes are
mostly involved (Zaletel and Gaberscek, 2011; PastuszakLewandoska, et al., 2009). VDR is the main nuclear vitamin
D receptor and plays an significant role in the regulation of
vitamin D (Kato, 2000). The VDR gene on Chromosome 12
has a few single nucleotide polymorphisms (SNP) such as
FokI and TaqI, both of which are involved in vitamin D (Li et
al., 2012).
This report was the first analysis of potential effects of the
VDR FokI and TaqI on genetic susceptibility in the Iraqi
population to Hashimoto's thyroiditis. Our findings showed
that genotypes FokI "FF" and "TT" have a major impact on
HT susceptibility. In addition, the genotype of FokI "FF" and
TaqI "TT" has been considered a risk factor for patients with
Hashimoto's thyroiditis.
The current study results for the distribution of dominant
homozygous FF genotype for FokI (rs 2228570) SNP showed
OR=2.22 with p value=0.0002 while the OR for the
heterozygous Ff genotype (0.63; p=0.029) and recessive
homozygous ff genotype were (0.40; p=0.017) suggesting that
the individuals carrying dominant homozygous FF genotype
were two times more susceptible for development of
Hashimoto's thyroiditis than individuals carrying the ff or Ff
genotypes which were more protective from disease.
It has been shown that the expression of VD receptor could
be affected by genetic polymorphism of VD receptor gene
(Uitterlinden et al., 2004; 19). For example, Ogunkolade et al.
reported that the VD receptor SNP (rs2228570) in coding
region is associated with elevated mRNA quantity of VD
receptor. Some studies were consistent with the present study
results and confirm such assumption as they showed
significant correlation between FokI polymorphisms and
occurrence risk of thyroid autoimmune diseases. For
instance, studies conducted by Djurovic et al. Yazici et al., and
Lin WY and their colleagues in their studies showed that
rs2228570 of VD receptor gene were associated with
Hashimoto's disease in Serbian(Djurovic et al., 2015),Turkish
(Yazici et al., 2013) and Taiwan (Lin et al., 2006) societies
respectively. However, other studies including genome-wide
association study showed that this polymorphism did not
influence individual susceptibility to Hashimoto's thyroiditis
(ElRawi et al., 2019).

67

This discrepancy in results among the published literature as
well as the current findings in VDR gene polymorphisms
distributions in different population could be due to the
distinct ethnicities and different geographical regions
(Semino et al., 2000). That is to say, based on these conflicting
results, the involvement of rs2228570 SNP in Hashimoto's
thyroiditis pathogenesis and development required to be
interpreted carefully (Gao and Yu, 2018).
In addition, the present study was recorded significant
difference (p=0.029) in VDR Fok1 genotype Ff between
patients and control groups. Such findings are in agreement
with the results of Yazici et al. who found that the
heterozygous genotype of VDR rs2228570 SNP were
significantly associated with lower risk of HT in their study
population (Yazici et al., 2013).
In contrast to the current results, Guleryuzi B. et al. found no
significant differences (p = 0.28) in the distribution of Ff
genotype between patients (24.2%) and control groups (32%)
(25). Based on the current results regarding the genotype
frequency of rs731236 SNP between Hashimoto's thyroiditis
and control groups, individuals carrying dominant
homozygous TT genotype or T allele have higher tendency
for occurrence of Hashimoto's thyroiditis (OR= 2.64 and
OR=1.78 respectively).
Previous studies evaluated the association of VDR gene SNPs
with Hashimoto's thyroiditis patients and found that Turkish
persons carrying homozygous dominant genotype (TT) of
disease (Yazici et al., 2013), and also with Meng Feng et al., in
their meta-analysis study (Giovinazzo et al., 2017).
However, several other researches from Polish, Italian,
Chinese and Japanese population did not revealed significant
differences in the distribution of VDR-TaqI genotypes
between HT patients and healthy controls (Maciejewski et al.,
2019) and also J. Djurovic et al. Observed a higher allele
frequency, but not significant from control, of rs731236 SNP
in Serbian population with Hashimoto's thyroiditis, (P >
0.05) (Wang et al., 2017).

CONFLICT OF INTEREST: Nil
REFERENCES
1.

2.

3.

Zaletel, K. (2007). Determinants of thyroid
autoantibody production in Hashimoto's thyroiditis.
Expert Review of Clinical Immunology.1;3(2): 217223.
Frohlich E, Wahl R. (2017). Thyroid autoimmunity:
role of anti-thyroid antibodies in thyroid and extrathyroidal diseases. Frontiers in immunology. 9;8:521.
Indrasena BS. (2017).Use of thyroglobulin as a tumour
marker. World journal of biological chemistry.
26;8(1):81.

European Journal of Molecular & Clinical Medicine, Vol 7, Issue 2

Wajdy Jabbar Majid et al., Vitamin --- D Receptor (VDR) Gene
Iraqi Population

4.

McLachlan, S.M.; Rapoport, B. (2004). Why measure
thyroglobulin autoantibodies rather than thyroid
peroxidase autoantibodies? Thyroid,14, 510-520.
5. Yuji Hiromatsu, Hiroshi Satoh, Nobuyuki Amino.
History and Future
Outlook. Hormones, International Journal of
Endocrinology and Metabolism 12(1),12-18.
6. Caturegli P, De Remigis A, Rose NR. (2014).
Hashimoto thyroiditis: clinical and diagnostic criteria.
Autoimmunity reviews.1;13(4-5):391-397.
7. Unnikrishnan AG. (2013)Hashitoxicosis: a clinical
perspective. Thyroid Research and Practice. 1;10(4):5.
8. Wiebolt J, Achterbergh R, Den Boer A, Van Der Leij S,
Marsch E, Suelmann B, De Vries R, Van Haeften TW.
(2011). Clustering of additional autoimmunity behaves
differently in Hashimoto's patients compared with
Graves'
patients.
European
journal
of
endocrinology.1;164(5):789.
9. Weetman AP. (2011). Diseases associated with thyroid
autoimmunity: explanations for the expanding
spectrum. Clinical endocrinology;74(4):411-8.
10.
‐Obrovac L,
Karner I. (2008). Association of vitamin D receptor
gene 3′‐variants with Hashimoto's thyroiditis in the
Croatian population. International Journal of
Immunogenetics.;35(2):125-31.
11. Ajjan RA, Weetman AP. (2015). The pathogenesis of
understanding. Hormone and Metabolic Research
;47(10):702-710.
12. Trimarchi F. (2015). Clinical endocrinology in the near
future: a post-modern challenge. Journal of
endocrinological investigation.1;38(1):95-9.
13. Zaletel K, Gaberscek S. (2011). Hashimoto's thyroiditis:
from
genes
to
the
disease.
Current
genomics.1;12(8):576-588.
14. PastuszakE. (2012). CTLA4 gene polymorphisms and their influence on
predisposition to autoimmune thyroid diseases

15.
16.

17.

18.

of medical science: AMS. 4;8(3):415
Kato S.(2000). The function of vitamin D receptor in
vitamin D action. J Biochem; 127(5):717-22.
Li K, Shi Q, Yang L, Li X, Liu L, Wang L, et al. (2012).
The association of vitamin D receptor gene
polymorphisms and serum 25‐ hydroxyvitamin D
levels
with
generalized
vitiligo.
Br
J
Dermatol.167(4):815-21.
Uitterlinden AG, Fang Y, van Meurs JB, van Leeuwen
H, Pols HA. (2004). Vitamin D receptor gene
polymorphisms in relation to Vitamin D related
disease states. The Journal of steroid biochemistry and
molecular biology.1;89:187-93.
Djurovic J, Stojkovic O, Ozdemir O, Silan F, Akurut C,
Todorovic J, Savic K, Stamenkovic G. (2015).

19.

20.

21.

22.

23.

24.

25.

Association between FokI, ApaI and TaqI RFLP
polymorphisms in VDR gene and Hashimoto's
thyroiditis: preliminary data from female patients in S
erbia.
International
Journal
of
Immunogenetics;42(3):190-4.
Yazici D, Yavuz D, Tarcin O, Sancak S, Deyneli O,
Akalin S. (2013). Vitamin D receptor gene Apal, Taql,
FokI and BsmI polymorphisms in a group of Turkish
patients with Hashimoto's thyroiditis. Minerva
Endocrinologica,38:195-201
Lin WY, Wan L, Tsai CH, Chen RH, Lee CC, Tsai FJ.
(2006). Vitamin D receptor gene polymorphisms are
associated with risk of Hashimoto's thyroiditis in
Chinese patients in Taiwan. Journal of clinical
laboratory analysis.20(3):109-112.
ElRawi HA, Ghanem NS, ElSayed NM, Ali HM, Rashed
LA, Mansour MM. (2019). Study of Vitamin D Level
and Vitamin D Receptor Polymorphism in
Hypothyroid Egyptian Patients. Journal of thyroid
research.;2019.
Semino O, Passarino G, Oefner PJ, Lin AA, Arbuzova
S, Beckman LE, De Benedictis G, Francalacci P,
Kouvatsi A, Limborska S, Marcikiæ M. (2000). The
genetic legacy of Paleolithic Homo sapiens in extant
Europeans:
AY
chromosome
perspective.
Science.10;290(5494):1155-9.
Gao XR, Yu YG. (2018). Meta-analysis of the
association
between
vitamin
d
receptor
polymorphisms and the risk of autoimmune thyroid
disease. International journal of endocrinology.
Wang X, Cheng W, Ma Y, Zhu J. (2017).Vitamin D
receptor gene FokI but not TaqI, ApaI, BsmI
polymorphism is associ
thyroiditis: a meta-analysis. Scientific reports.
30;7(1):1-1.
Giovinazzo S, Vicchio TM, Certo R, Alibrandi A,
Palmieri O, Campennì A, Cannavò S, Trimarchi F,
Ruggeri RM. (2017). Vitamin D receptor gene
polymorphisms/haplotypes and serum 25 (OH) D 3

Endocrine.1;55(2):599-606.
26. Meng S, He ST, Jiang WJ, Xiao L, Li DF, Xu J, Shi XH,
Zhang JA. (2015). Genetic susceptibility to
autoimmune thyroid diseases in a Chinese Han
population: role of vitamin D receptor gene
polymorphisms. In Annales d'endocrinologie. Vol. 76,
No. 6, pp. 684-689, Elsevier Masson.
27.
Receptor Gene Polymorphisms and Autoimmune
Thyroiditis: Are They Associated with Disease
Occurrence and Its Features?. BioMed research
international.

Cite this article: Wajdy Jabbar Majid. 2020. Vitamin – D Receptor (VDR) Gene Polymorphisms (FokI and TaqI) in Patients with
Hashimoto’s Thyroiditis of Iraqi Population. European Journal of Molecular & Clinical Medicine, 7(2), pp. 64 – 68, DOI:
https://doi.org/10.31838/ejmcm.07.02.09

68

European Journal of Molecular & Clinical Medicine, Vol 7, Issue 2

