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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: Autoimmune thyroid disease (AITD) is a common
organ-specific autoimmune disease. A strong influence of
genetic and epigenetic modifications has been demonstrated to
take part in the development and progression of autoimmune
thyroid diseases. The linkage between the Vitamin D receptor
(VDR) polymorphism and several autoimmune disorders,
including the AITD. In this article, we aim to investigate the
Frequency of VDR Fokl (rs2228570) genotypes (CC, CT, TT)
and alleles (C,T) in autoimmune thyroiditis.

Materials and methods: The investigation of VDR Fokl
(rs2228570) was conducted on 150 samples (control (75 healthy
women) and diseased women (75 diseased with autoimmune
thyroiditis)) patients from the Adjara (Georgia) Population. It
also examined some clinical and laboratory characteristics of
the study population. Autoimmune thyroiditis’s disease was
diagnosed by measuring blood antibodies, determining the level
of thyroperoxidase, and conducting an ultrasound examination.
Anti-TPO and TSH were studied using the ELISA method. The
genomic DNA was extracted from the peripheral blood. The
polymerase chain reaction was evaluated to examine the VDR
Fokl 152228570 SNP polymorphism.

Results: According to VDR Fokl (rs2228570) genotypes
(CC; CT, TT) frequency, in the control group, the Frequency
of CC-genotype is 48%, CT-heterozygous genotype is 29.33%,
and TT-genotype is 22.67%; in the diseased population, the
Frequency of CC-genotype is 57.33%, CT-genotype is 34.67%,
and TT-genotype is 8%. According to VDR Fokl (rs2228570)
alleles (C, T), the Frequency of the C-allele is high, and the
Frequency of the T-allele is low in both populations.

Conclusion: The Frequency of the CC and CT genotypes
of VDR Fokl (rs2228570) is high in the population with
autoimmune thyroiditis compared to the control group; the
TT genotype is relatively low in the population suffering from
autoimmune thyroiditis; According to VDR Fokl (rs2228570)
alleles (C, T), the Frequency of C-allele is high both population.

Key words. Autoimmune thyroiditis, Vitamin D Receptor,
single nucleotide polymorphism.

Introduction.

Autoimmune thyroid disease (AITD) is a common organ-
specific autoimmune disease. A strong influence of genetic and
epigenetic modifications has been demonstrated to take part in the
development and progression of autoimmune thyroid diseases.
Environmental factors like drugs, iodine, hormone, multivitamin
levels, radiation, and viral infections have been shown to have
immunomodulatory and toxic effects. Some genes have been
identified that contribute to the phenotype of the diseases. The
genes involved can be classified as 1) Thyroid specific, e.g., the
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genes regulating the TSH receptor and Thyroglobulin, and 2)
Immunomodulatory- the genes that regulate the immune system,
e.g., HLA, CTLA4, IL2, Vitamin D Receptor (VDR- FOXP3)
etc. Over centuries, it has been observed that first-degree
relatives are more common to suffer from autoimmune diseases
if someone in the family has one. The association between
AITD and Human Leukocyte Antigens (HLAs) was the pioneer
study that provided a mechanism for the genetic basis of AITD.
These associations have been studied and demonstrated in twin
studies [1]. The HLA genes form the major histocompatibility
complex (MHC), which contains many genes related to immune
system functions. These include a) HLA class I (A, B, and C), b)
HLA class IT (DP, DM, DOA, DOB, DQ, and DR), and ¢) HLA
class III (coding for other immune proteins). The major GD-
associated HLA is HLA-DR3 as a predisposing factor, while
HLA DR7 was shown to have a protective role [2]. It plays a
vital role in the normal immune response by binding peptide
antigens in its pocket and presenting them to T-cell receptors.
HLA genes aren't well established in the case of HT. A few
studies have demonstrated HLA DR and DQ to be linked to
Hashimoto's thyroiditis (HT) development and progression. The
cytotoxic T-lymphocyte-associated protein 4 (CTLA4) gene is
an immune regulatory molecule and negatively regulates Helper
T cell activation. DeGroot and Colleagues first demonstrated
the association between CTLA4 and autoimmunity. CTLA-
4 was shown to confer susceptibility to producing thyroid
antibodies (TAb) alone without the clinical disease [3].
Numerous research has been done, but the mechanisms by
which the CTLA4 variant makes susceptibility to AITD have
not been ascertained. The Protein Tyrosine Phosphatase-22
(PTPN22) produces a protein called LYP- lymphoid tyrosine
phosphatase, which like CTLA4, negatively regulates T-cell
activation. A tryptophan/arginine substitution at the codon 620
(R620W) of PTPN22 was found to be associated with AITD,
including both Graves' disease (GD) [4] and HT [5] as well as
with other autoimmune diseases. Genetic polymorphisms in
the FOXP3 gene may promote autoimmune thyroid disease by
weakening the inhibitory function of Tregs. Vitamin D receptor
(VDR) polymorphisms have been receiving attention recently.
VDR is an intranuclear receptor that has been shown to regulate
immunoregulation by altering the expression of T-regulatory
(Tregs) cells. Several SNPs have been known to be involved
in VDR polymorphisms. Significant associations have been
seen between SNP rs2228570 and AITD risk. The association
is seen significantly more in HT than GD. Thyroglobulin is a
homodimer protein that serves as a substrate and storehouse for
the synthesis of thyroid hormones. It is one of the main targets
of immune responses and the antibodies against it are also
used as a marker for disease development and progression. HT
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is characterized by chronic inflammation of the thyroid gland
and the synthesis of thyroid peroxidase antibodies (TPO Ab)
and/or thyroglobulin antibodies (TG Ab) [6]. Numerous VDR
Single nucleotide polymorphisms (SNPs) have been identified,
although the most studied is VDR SNP rs2228570 (FoklI) in
developing AITD. Fokl is located in the start codon of the VDR
gene, resulting in alternative splicing and production of two
VDR isoforms, namely, VDR L and VDR S [7] Long isoform
(VDR L) contains the functional domain of the receptor. In
contrast, the short isoform (VDR S) has reduced transcriptional
activity [8]. The T allele in rs2228570 results in VDR L isoform
production while the C allele leads to VDR S isoform production.
[9] It has been postulated that the mechanism that influences
FokI polymorphism in the pathogenesis of AITD is due to VDR
S reduced transcriptional activity, there is decreased expression
of genes involved in inflammation, and various immunological
functions. In addition, it is hypothesized that FokI polymorphism
has altered interaction of various coactivators and corepressors
with the VDR receptor leading to altered gene expression. The
association between Vitamin D receptor (VDR) polymorphism
and several autoimmune disorders, including but not limited
to diabetes mellitus 1, Systemic lupus erythematosus, multiple
sclerosis, rheumatoid arthritis, and tuberculosis, has been
extensively studied. Autoimmune thyroiditis is one of the
disorders where this association is observed. However, the
impact of VDR SNPs on autoimmunity susceptibility varies
across different populations and ethnicities. In this article, we
aim to investigate the Frequency of VDR Fokl (rs2228570)
genotypes (CC, CT, TT) and alleles (C, T) in autoimmune
thyroiditis.

Materials and methods.

The investigation of VDR Fokl (rs2228570) was conducted on
150 samples (control (75 healthy women) and diseased women
(75 diseased with autoimmune thyroiditis)) patients from Adjara
(Georgia) Population. The study also examined certain clinical
and laboratory characteristics of the study population. The mean
age of the control group was 43+16.84, and the mean age of
the diseased group was 41.714+14.96 (p=0.5747). Autoimmune
thyroiditis was diagnosed by measuring blood antibodies,
determining the level of thyroperoxidase, and conducting an
ultrasound examination. Anti-TPO, and TSH were studied
using the ELISA method. The genomic DNA was extracted
from the peripheral blood. The polymerase chain reaction
(PCR) was performed to investigate the polymorphisms of
the VDR 152228570 gene. The PCR primers were: Forward,
5'-  CTGGCACTGACTCTGGCTCT and Reverse, 5'-
GGGCTCACCTGAAGAAGCCT. PCR was performed: 5
min at 94°C - the initial denaturation step; then 30 amplification
cycles of: the denaturation: 95°C for 30 s; annealing: at 59°C
for 30 s; the extension - at 72°C for 30 s; Final extension - 5
min at 72°C; Fokl genotyping was evaluated by restriction
fragment length polymorphism (RFLP). C allele was not
cleaved and presented a unique 204 bp band, while the T allele
yielded 156 and 48 bp products detected by electrophoresis on
the 2% agarose gel. The statistical analyses were performed by
Graphed Prism (Version 9.0).
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Results.

The pituitary thyrotrophic TSH hormone concentration in
a healthy population was elevated about ~1.39 times within
autoimmune thyroiditis compared to the control group (Figure 1).

Compared to the healthy population, the high concentrations
of antibodies against thyroperoxidase (Anti-TPO) were revealed
in autoimmune thyroiditis. In particular, the level of Anti-TPO
antibodies was increased ~48 times (Figure 2).
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Pp<0.0001

TSH, U/ml
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Figure 1. Study of TSH'’s Levels in autoimmune thyroiditis. A - control
group; B - autoimmune thyroiditis group.
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Figure 2. Anti-TPO'’s levels in autoimmune thyroiditis. A - the control
group; B - The autoimmune thyroiditis group.

According to frequencies of VDR Fokl (rs2228570) CC, CT,
and TT genotypes (Table 1) and alleles (C,T) have revealed
differences between the healthy and diseased populations. As
already well known, the rs2228570 polymorphism produces two
different protein lengths by the vitamin D receptor, depending
on whether t is in the second exon of the start codon (contains
ATG or ACG. Specifically, if the second nucleotide in the
start codon of the second exon is cytosine instead of thymine,
a protein containing 423 amino acids is produced instead of
the normal protein containing 427 amino acids. The literature
suggests that the short (423 amino acid length) and long (427
amino acid length) vitamin D protein molecules have different
activity levels.

The study population was analysed for the CC-dominant
homozygous (which represents the wild type), CT-heterozygous,
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Table 1. Study of the Fokl (rs2228570) genotypes’s frequency in autoimmune thyroiditis.

Study object Number of samples (n) Age

Total n=150 42.8425.7
Control group n=75 43 +16,84
Autoimmune n=75 41,71£14,96

thyroiditis’s group

CC Genotype CT Genotype TT

n (%) n (%) Genotype n (%)
79 (52,67%) 48 (32.%) 23 (15%)

36 (48%) 22 (29,33%) 17 (22,67%)

43 (57,33%) 26 (34,67%) 6 (8%)

Table 2. To study of VDR Fokl (rs2228570) alleles’ frequency (C, T) in autoimmune Thyroiditis.

Number of

Study object samples (n) Age
Total n=150
Control group n=75 43+17,74
. TP
Autoimmune thyroiditis’s 0=75 417741 45

group

and TT-genotypes. As previously mentioned, our research
showed a difference in the Frequency of genotypes between
the health and diseased groups. In the control group, the CC
genotype’s Frequency is 48%, the CT genotype is 29.33%,
and the TT genotype is 22.67% (Table 1). In the autoimmune
thyreoditis’s population, the distribution of the CC genotype
was 57.33%, the CT genotype - 34.67%, and the TT genotype -
8% (Table 1). The distribution of the CC- homozygous and CT-
heterozygous genotypes was relatively higher in the autoimmune
thyroiditis population compared to the control group. It should
be noted that the frequency distribution of the CC and CT
genotypes was higher in the control (health population) group
than the TT genotype. Overall, the TT genotype was relatively
low in both populations compared to the CC and CT genotypes.
However, its percentage was relatively higher in the healthy
population than in the diseased population. Our study shows
that the CC and CT genotypes may represent relatively more
disease-susceptible than the TT genotype.

The study revealed a high percentage of CC genotype in both
study populations. However, a relatively higher prevalence
of the CT genotype was observed in the diseased population
(29.33% in the control group and 34.67% in the diseased
population). In the entire population, the genotype distribution
was as follows: CC-52.67%, CT-32%, and TT-15%. Based on
these results, a relatively high frequency of the CC genotype was
observed, suggesting that the CC genotype may be associated
with susceptibility or propensity to autoimmune thyroiditis in
the population of Adjara.

According to the alleles, the C allele frequency is higher than
the T allele in both populations. Notably, the Frequency of the
C allele was 0.74667 (q=0.74667) in Autoimmune thyroiditis
compared to the control group, where there is 0.62667
(q=0.62667). On the other hand, the T allele frequency was
high ~ 1.5 times in the healthy population than in the diseased
population. The prevalence of the C allele was ~ 1.7-times
higher than the T allele in the control group (p=0.00541). In
contrast, in the population with autoimmune thyroiditis, the
frequency of C allele was ~ 2.9 -times higher than the T allele.
Although the Frequency of the T allele was slightly higher in the
diseased population compared to the control group (p=0.2533),
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The Frequency of the

The Frequency of the

C-allele T-allele P Value
0,6867 0,3133

0,62667 0,37333 0,00541
0,74667 0,25333 0,76922

OR=1.450; (95%CI (0.8185-2.608)), it was still lower than the
prevalence of the C allele in both study populations (Table 2).

Discussion.

Zarrin et al.'s research in northwest Iran compared 121 adult
patients with autoimmune Thyroiditis and Graves' disease (GD)
and 117 healthy controls. The results indicated that individuals
with Fokl CC and CT genotype had a higher risk of AITDs;
specifically, the CC genotype showed a higher likelihood of
developing Hashimoto thyroiditis (p= 0.04; OR= 3.38). The
study also concluded not much difference was noticed between
Fokl and Apal polymorphism in AITD patients and healthy
controls [10]. In a study conducted by Hanna et al. in 2021, the
focus was on the prevalence of the Fokl polymorphism in the
Egyptian population, specifically in patients with Hashimoto's
Thyroiditis (HT) and hypothyroidism as controls. The study
analyzed a sample size of 112 HT patients and 48 hypothyroid
patients as controls. The study's results consistently showed a
higher occurrence of the Fokl polymorphism in HT patients
(11.4%) as compared to controls, where there were zero
occurrences. The findings indicate a potential correlation
between the Fokl polymorphism and the occurrence of
Hashimoto's Thyroiditis in the Egyptian population. Moreover,
the study also explored the Frequency of the FF genotype
in the general Egyptian population, which was found to be
relatively low in non-HT individuals (2.6%) and hypothyroid
control patients (6%). Also found that Bsml polymorphism had
no significant association compared to Fokl. This suggests that the
FokI polymorphism is more likely associated with autoimmunity in
the Egyptian population, specifically in patients with Hashimoto's
Thyroiditis [11].

An individual's genetic makeup determines their risk of
developing certain diseases. In the case of Hashimoto's
Thyroiditis, dominant or recessive genes have been found
to impact the risk assessment. A study conducted in the Iraqi
population found that the presence of the homozygous genotype
(FF) was higher in patients with Hashimoto's Thyroiditis, with a
p-value of 0.0002 and an odds ratio (OR) of 2.22. This indicates
that individuals carrying the dominant genotype have a two-fold
higher risk of developing Hashimoto's Thyroiditis. On the other
hand, the study also found that individuals with the heterozygous
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genotype (Ff) and homozygous recessive genotype (ff) had a
lower risk of developing the disease, with an OR of 0.63 and
0.40, respectively. The p-values for these genotypes were 0.029
and 0.017, respectively. This suggests that individuals carrying
the heterozygous or recessive genotype have a lower risk of
developing Hashimoto's Thyroiditis. In summary, dominant,
or recessive genes play a crucial role in the risk assessment
of Hashimoto's Thyroiditis. While the homozygous genotype
(FF) increases the risk of the disease, the heterozygous (Ff) and
homozygous recessive (ff) genotypes offer protection against
the condition in the Iraqi population [12]. Despite the observed
association between VDR polymorphisms and autoimmune
thyroid disease (AITD), some populations have failed to show
consistent results [13]. For instance, a study was conducted on
223 adult Caucasian Polish patients with AIT and 130 unrelated
controls of the same origin. The study found no significant
association between the rs2228570 FokI polymorphism and
the risk of disease occurrence in the studied population [14].
These findings suggest that the association between VDR
polymorphisms and AITD may be influenced by factors such
as ethnicity, geographical region, and lifestyle factors like diet
and sunlight exposure, leading to inconsistencies in the results.
SNPs such as VDR rs1544410 (Bsml), rs7975232(Apal), and
rs731236 (Taql) polymorphisms have shown susceptibility
to AITD development. An association in the Apa I gene has
been identified in the Southwest Chinese Han population. A
case-control cohort study was conducted to investigate this
association, comprising 650 Chinese individuals with Graves'
disease (GD) and 1209 healthy controls. The study aimed to
examine the role of various genetic polymorphisms, including
VDR/Apa 1, Fokl, Taql, and BsmlI, in developing GD. The study
results showed that the AA genotype and A allele of VDR/Apa
I were significantly associated with the risk of developing GD.
In contrast, no significant correlation was found between GD
and other polymorphisms, such as Fokl, Taql, and Bsml. These
findings suggest that VDR mRNA expression and levels of secreted
cytokines may play a role in the development of GD [15].

After conducting a meta-analysis that looked at the relationship
between ethnicity and VDR polymorphisms found that the
rs1544410 polymorphism is associated with an increased risk
of autoimmune thyroid disease (AITD) in Asian populations. In
contrast, African and European populations showed a decreased
risk of AITD. Additionally, the rs731236 polymorphism in
both Asian and African populations is associated with an
increased risk of AITD, including Hashimoto's thyroiditis
and Graves. At the same time, no significant relationship was
found in European populations. These findings suggest that
the effect of VDR polymorphisms on AITD risk varies by
ethnicity, highlighting the importance of considering genetic
variations in different populations [16]. Although association
varies among the population, VDR SNP rs2228570 (Fokl) is
proposed as a potential risk for AITD susceptibility. However,
this association's pathogenesis is unclear and requires further
studies to determine the significant clinical significance of such
genetic variations among populations.
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Conclusion.

According to VDR Fokl (rs2228570) genotypes (CC; CT,
TT) frequency, in the control group, the Frequency of the
CC-genotype is 48%, CT-heterozygous genotype is 29.33%,
and TT-genotype is 22.67%; in the diseased population, the
Frequency of CC-genotype is 57.33%, CT-genotype is 34.67%,
and TT-genotype is 8%. The CC and CT genotypes of VDR
Fokl (rs2228570) are high in the population with autoimmune
thyroiditis compared to the control group; TT genotype is
relatively low in the population suffering from autoimmune
thyroiditis; According to VDR Fokl (rs2228570) alleles (C,
T ), the Frequency of C-allele is high both population; And
the Frequency of T-allele is low in both populations; The
high Frequency of the C-allele (1.2-fold) was revealed in the
autoimmune thyroiditis’s population compared to the control
group. The Frequency of the T allele is low (1.5 times) in the
autoimmune thyroiditis population.
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