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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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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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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.

Background: The role of Vitamin D is primarily to maintain
calcium and phosphate levels in the bloodstream. Significantly,
steroid hormone receptors are the binding sites for both vitamin
D and thyroid hormone. However, the vitamin D and thyroid
function relationship is still not fully understood. The study
aims to measure vitamin D serum levels and to investigate its
relation with hypothyroidism in Iraq patients.

Methods: This case-control study was carried out during
the period from the first of March to the end of May 2023 in
Baghdad City, Iraq. The study included 90 subjects that were
divided into 2 groups. The first group consists of 60 people
infected with hypothyroidism. The second group (control group)
consists of 30 healthy people. Blood samples were assessed for
serum vitamin D, TSH, T3 and T4 using a chemiluminescence
microparticle immunoassay analyzer while serum anti-TPO
used an enzyme-linked immunosorbent assay technique.

Results: The study showed that the level of T3, T4 and vitamin
D in hypothyroidism patients significantly decreased compared
to the control group (p-value < 0.001). While TSH and anti-
TPO levels in hypothyroidism patients significantly increase in
comparison to the control group (p-value < 0.001). The study
found a significant negative correlation between (vitamin D and
T3) with (p-value < 0.01), while the study showed a significant
positive correlation between (TSH and vitamin D) with (p-value
< 0.01). Finally, the study demonstrated a non-significant weak
negative correlation (p-value> 0.05) between (vitamin D and
T4), but a non-significant weak positive correlation (p-value>
0.05) between (vitamin D and anti-TPO).

Conclusion: Patients with hypothyroidism had noticeably
low levels of vitamin D, indicating that this vitamin D may be
involved in the aetiology of hypothyroidism.

Key words. Hypothyroidism, Vitamin D, TSH, T3, T4, anti-
TPO.

Introduction.

The thyroid gland is a vascular, reddish-brown, butterfly-
shaped endocrine gland that is located in the midline of the
anterior neck. It runs normally from the fifth cervical (C5)
level to the first thoracic (T1) vertebra. The gland is the largest
endocrine gland and typically weighs between 15 and 25 g [1].
By creating and releasing (secreting) specific hormones, it is a
component of the endocrine system and regulates many vital
bodily processes [2]. The primary responsibility of the thyroid
is to regulate metabolic rate, which is the pace at which the
body converts food into energy [3]. Hypothyroidism occurs
when the thyroid gland is unable to produce enough thyroid
hormone to maintain healthy physiological function. Low
thyroid hormone levels make it challenging for body cells
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to obtain enough thyroid hormone, which causes a sluggish
metabolism [4]. Thyroid function can be sensitively detected by
measuring serum Thyroid Stimulating Hormone (TSH) level.
Subclinical hypothyroidism is the diagnosis if TSH is elevated,
and thyroxine (T4) is normal. Central hypothyroidism may be
the diagnosis if TSH is normal and T4 is low [5].

Vitamin D, also known as calciferol, which is fat-soluble,
undergoes two hydroxylation processes in the liver and kidneys
before being canonically transformed in vivo to the active
hormone calcitriol or 1,25-dihydroxycholecalciferol [6]. Serum
25-hydroxy vitamin D measurement is used to determine the
level of circulating VIT-D. Maintaining calcium and phosphate
balance depends on the hormone calcitriol, which is the active
form of vitamin D, known as 1,25-dihydroxy vitamin D
(1,25(0OH)2D) as well, is produced mostly in the kidney [7,8].

Calcium and phosphate from the intestines are absorbed,
used, and deposited in bone tissue under the control of vitamin
D [9]. When blood calcium levels are low, the parathyroid
hormone (PTH), which controls this process, increases the
release of calcium from bone tissue [10]. Significantly, steroid
hormone receptors are the binding sites for both vitamin D and
thyroid hormone. People with autoimmune thyroid diseases
such as Graves’ disease and Hashimoto's thyroiditis have been
demonstrated to be predisposed by a distinct gene in the vitamin
D receptor. Patients with thyroid issues should be aware of
how the vitamin D system functions for these reasons [11].
Compared to controls, patients with hypothyroid dysfunction
had significantly lower serum levels of vitamin D but it has not
that big role in early hypothyroid disorders [12]. The study aims
to measure vitamin D serum levels and to investigate its relation
with hypothyroidism in Iraq patients.

Subjects and Methods.

This case-control study was carried out during the period
from the first of March to the end of May 2023 in Baghdad
City, Iraq. The study included 90 subjects that were divided
into 2 groups. The first group consists of 60 people infected
with hypothyroidism. The second group (control group)
consists of 30 healthy people. Blood samples were assessed for
serum vitamin D, TSH, Triiodothyronine (T3) and T4 using a
chemiluminescence microparticle immunoassay analyzer while
serum Anti-Thyroid Peroxidase (anti-TPO) using enzyme-
linked immunosorbent assay technique.

The included participants were aged (18-70 years old) men
and women, of them 30 were healthy people (for the control
group) and 60 people were infected with hypothyroidism.

The study was approved by the Scientific Committee at Tikrit
University - College of Medicine, and the agreement of the
attendance to Salah al-Din General for collecting the samples
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from the patients was approved via the Directorate of Salah al-
Din Health.

All participants who agreed to be enrolled in the study were
recruited and an interview was carried out with these patients
using a questionnaire form designed by the investigator including
Age, weight, body mass index (BMI), history of diagnosis
and treatment, and demographic background. The study was
approved by the ethical committee of Tikrit University, College
of Medicine. All data were presented as mean and standard
deviation (SD). Statistical analysis was implemented with
correlation analysis and t-test. A p-value of less than 0.05
was regarded as significant and a value of less than 0.01 was
considered as highly significant. Analysis was performed by
International Business Machine Statistical Package for Social
Sciences (IBM SPSS) Statistics for Windows version 23.0.

Results.

The study showed that the highest (mean + SD) of TSH, T4,
Anti-TPO was recorded in hypothyroidism patients comparing
with the control group (5.754 £ 0.214 versus 3.155 £ 0.814 plU/
mL), (48.65 £ 9.90 versus 121.7 + 25.2 pg/dL) and (37.34 =
8.03 versus 14.52 + 3.33 U/mL), respectively. The lowest (mean
+ SD) of T3 and vitamin D was observed in hypothyroidism
patients concerning the control group (1.012 £ 0.110 versus
2.589 £ 0.242 ng/mL), (14.35 + 2.01 versus 37.31 £ 4.41 ng/
mL), respectively. The difference was highly significant
(p-value < 0.001) as shown in (table 1).

Correlations were carried out between vitamin D levels and
other parameters. Highly significant positive correlations were
found in hypothyroidism patients between vitamin D and TSH
(p-value < 0.01) as illustrated in (table 2), whereas highly
significant negative correlations were found between vitamin
D and T3 (p-value < 0.01), as depicted in (table 2). Lastly, the
study demonstrated a non-significant weak negative correlation

Table 1. Comparison of measured parameters between hypothyroidism
patients and control group.

Parameter Hypothyrmdlsm Control Group P value
Patients

TSH (uIU/mL) 5.754+0.214 3.155+0.814 0.0007

T3 (ng/mL) 1.012+0.110 2.589+0.242 0.0008

T4 (ng/dL) 48.65 +9.90 121.7+252 0.0006

Anti-TPO (U/mL ) 37.34 + 8.03 14.52+3.33 0.0007

Vitamin D (ng/mL) 14.35+2.01 37.31+4.41 0.0008

Table 2. Correlation between all parameters in hypothyroidism
patients.

Measured Parameters TSH T3 T4 Anti-TPO Vitamin D

TSH Pearsonr |1 -0.313 -0.083 0.199 0.989
P value 0017 0537 0.134  0.001
s Pearsont -0.313 1 0.128 -0.072  -0.346
Pvalue 0.017 0329 0582  0.007
4 Pearsont -0.083 0.128 1 0.126  -0.074
Pvalue 0537 0.329 0336 0.574
. Pearsont 0.199 -0.072 0.126 1 0.202
Ant-TPO e 0.134 0582 0336 0.121
VIT-D Pearsonr 0.989 -0.346 -0.074 0.202 1
Pvalue 0.001 0.007 0574 0.121
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(p-value> 0.05) between (vitamin D and T4), but a non-
significant weak positive correlation (p-value> 0.05) between
(vitamin D and anti-TPO), as shown in (table 2).

Discussion.

Vitamin D levels differ significantly between hypothyroidism
patients and the control group (P < 0.001). Multiple studies
have linked low serum levels of vitamin D to hypothyroidism.
Patients with hypothyroid dysfunction showed much lower
serum vitamin D compared to controls [12]. Another study
concluded that there was a significant decrease in hypothyroid
women in comparison to healthy controls and that deficiency in
the body's vitamin D level negatively affects the immune system
[3].

There may be two potential reasons why serum vitamin D
levels are low in hypothyroid patients: First, owing to the poor
absorption of vitamin D from the gut is a contributing factor.
The bodies of these patients also do not react well to vitamin D
[14]. Second, the body might not correctly activate vitamin D.
Notably, steroid hormone receptors are the same receptors that
are bound by thyroid hormone and vitamin D. It was discovered
that a distinct gene in the vitamin D receptor predisposes
persons to autoimmune thyroid disease, encompassing Graves'
disease and Hashimoto’s thyroiditis [15].

In this study, there was a highly significant positive relation
between vitamin D and TSH (P < 0.01). However, couple of
studies found a negative correlation between serum vitamin D
and TSH levels in primary hypothyroidism [16,17]. This may
be attributed to different methodologies, various cut-off points,
study population involved, season-to-season variation and time
of sampling.

In contrast, highly significant negative correlations were found
between vitamin D and T3 (p-value < 0.01). Despite that, it has
been found that hypothyroidism has a strong positive correlation
between serum-free T3 and vitamin D levels [18,19].

The conflicting and inconsistent findings of the studies are
partially attributable to interlaboratory and interassay variability
in measurements of 25 (OH) vitamin D, seasonal variations in
25 (OH) vitamin D blood sampling, variations in the patient
selection process, dietary vitamin D intake, sun exposure, and
the various cutoff levels used to define vitamin D deficiency or
insufficiency.

However, a non-significant weak negative correlation
(p-value>0.05) between (vitamin D and T4) was observed. Other
studies found a non-significant positive correlation between
serum vitamin D and T4 [15,18]. Likewise, another study found
a positive correlation between the mentioned variables [19].
The contrary and insignificant correlation might be due to the
small number of participants in the study, and the fact that blood
samples were collected in the winter season in which vitamin
D is affected by season-to-season variations that might mask
and conceal the causal relation between vitamin D and T4. The
importance of vitamin D supplementation should be considered
in the light of frequently reported vitamin D deficiency [20,21].
In addition, vitamin D has been shown to have a great impact on
arthritis and postmenopause [22,23]. However, interaction with
other drugs or diseases having same impact on thyroid function
should be considered [24,25].



Conclusion.

patients with hypothyroidism tend to have noticeably low
levels of vitamin D in their blood, further supporting the notion
that there may be an association between the two. Vitamin D
plays a crucial role in various bodily functions, including bone
health, immune system regulation, and hormone production. The
thyroid gland, responsible for producing hormones that regulate
metabolism, may be affected by insufficient levels of vitamin
D in the body. Although the exact mechanisms underlying
this relationship are not yet fully understood, it is believed
that vitamin D may influence the functioning of the thyroid
gland and the synthesis of thyroid hormones. Further research
is required to investigate the precise nature of this association
and to determine whether vitamin D supplementation could
potentially be beneficial for individuals with hypothyroidism.
Nonetheless, these findings shed light on the importance of
maintaining adequate levels of vitamin D for overall health and
suggest a potential avenue for further exploring the aetiology
and treatment of hypothyroidism.
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