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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.




REQUIREMENTS

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
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
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-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
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
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
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.

Background: Thyroid hormones are critical regulators of
bone maintenance in adulthood and play an important part in
the development of bones. They also play a function in the
formation of bones. Childhood hypothyroidism leads to delayed
skeletal development, limited linear growth, and impaired bone
mineral accumulation.

Aim of the study: This research aims to assess the serum
concentration of sclerostin, osteocalcin, and osteopontin in
women diagnosed with hypothyroidism. Additionally, it seeks
to examine the impact of medical treatment on the levels of
sclerostin, osteocalcin, and osteopontin in individuals with
hypothyroidism.

Material and methods: This research examined a total of 180
women, divided into three groups: 70 women before treatment,
70 women after treatment, and 40 control subjects. The age
range of the participants was between 15 and 54 years. The
participants in this research are categorized into three distinct
groups: The first cohort consisted of 70 women diagnosed
with hypothyroidism, as confirmed by medical professionals.
The second group consisted of 70 women who had undergone
treatment for hypothyroidism. The research included a control
group consisting of healthy women with no family history of
thyroid illness. These women were in good health and their ages
were similar to those of the women with hypothyroidism.

Results: According to the presented data show a decrease in
the mean of the serum level of sclerostin, and osteocalcin in
hypothyroidism women before and after treatment compared
with the control group (13.4 + 4.9 versus 19.8 + 5.1 and
21.5 £ 5.0), (9.8+4.7 versus 14.35+12.63 and 15.20£14.73),
respectively. The result was significant (P <0.01), with no
differences in osteopontin levels between study groups.

Conclusion: It was concluded that the sclerostin, and
osteocalcin decreased in women with hypothyroidism before
treatment in comparison with women after treatment and healthy
women, while Furthermore no differences in Osteopontin levels
between the three groups.

Key words. Thyroid hormones,
osteopontin, sclerostin, osteocalcin.

thyroid peroxidase,

Introduction.

Thyroid dysfunction is a prominent illness of the endocrine
system that is widespread globally, affecting about 3-4% of
the population [1]. Hypothyroidism, a disorder induced by
several factors, leads to multiple pathophysiologic processes,
some of which might have severe consequences if not treated
[2]. Hypothyroidism may arise due to either primary gland
failure or inadequate stimulation of the thyroid gland by the
hypothalamus or pituitary gland [3]. Thyroid hormones have
a significant impact on the control of metabolism and the
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growth of many organs, such as bones. They are essential
for preserving bone structure and enhancing bone strength,
as well as for attaining optimal bone mass [4]. Studies have
shown that thyroid hormones may modify the length of the
bone remodelling process and affect the balance between
bone production and bone resorption [5]. The main indication
for oral levothyroxine is to treat primary, secondary, and
tertiary hypothyroidism. Primary hypothyroidism refers to the
condition when the dysfunction originates specifically in the
thyroid gland. Secondary hypothyroidism refers to a condition
where the malfunction occurs in the pituitary gland, resulting
in a reduction in the secretion of thyroid-stimulating hormone
(TSH). Tertiary hypothyroidism occurs sporadically [6]. In
addition, levothyroxine is approved by the FDA to suppress
pituitary thyrotropin as a supplementary treatment to surgery
and radioiodine therapy to control well-differentiated thyroid
cancer that is reliant on thyrotropin. This activity provides
comprehensive information on the prescription of levothyroxine,
including its mechanism of action, pharmacology, adverse event
profiles, eligible patient populations, and monitoring. It also
emphasizes the role of the interprofessional team in managing
different types of hypothyroidism using levothyroxine [7].

In hypothyroidism, bone remodelling is characterized by
decreased turnover and a favourable equilibrium between
resorption and production [8-10], which all contribute to a
decrease in the likelihood of fractures. Prior research has shown
that thyroid hormones govern the growth and specialization of
osteoblasts, as well as the manifestation of bone remodelling
factors such as osteocalcin [11,12]. Hyperthyroidism was seen
to cause an elevation in serum osteocalcin levels in clinical
investigations [13,14], whereas hypothyroidism was associated
with a drop in these levels [15]. However, following therapy,
the levels were found to return to normal [16,17].

Sclerostin is a protein that is produced by osteocytes and is
coded by the SOST gene. This regulator of skeletal metabolism
functions as a suppressor of bone production by promoting
programmed cell death of osteocytes and osteoblasts [18].
Sclerostin decreases bone mineral content and cortical
thickness, resulting in decreased bone resistance. Additionally,
serum sclerostin has a negative correlation with parathormone
and cortisol, but a positive correlation with calcitonin [19].

Osteopontin, a glycoprotein, is upregulated in hyperthyroid
patients and downregulated in hypothyroid individuals. This
suggests that it might serve as a novel biochemical marker for
diagnosing thyroid dysfunctions [20]. The prefix "osteo" in the
term denotes that the protein is specifically produced in bone,
while the suffix "pontin" is derived from the Latin word "pons,"
meaning bridge, which suggests its function as a connecting
protein [21].
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Materials and Methods.

Subjects and study design: A cross-sectional study
investigated 180 patients with hypothyroidism (70 patients
and 40 control healthy subjects), Seventy patients were newly
diagnosed with hypothyroidism, underwent treatment, for 3
months and completed the follow-up study Their ages ranged
from 15 to 54 years. From September 2023 to December 2023,
the patients were sent to two primary institutions, namely
Azadi Hospital in Kirkuk City (Iraq) and Kirkuk General
Hospital (Iraq). A brief questionnaire form (Appendix I) was
used to gather clinical history data, including age, sex, weight,
height, family history of thyroid illness, chronic conditions, and
treatment history. Patients with diabetes and chronic diseases,
as well as those using oral contraceptives, antiandrogenics,
glucocorticoids, antihypertensive, antidiabetic, and antiobesity
medicines, and those who smoke or have hypertension, were
excluded.

Sample Collection: A sterile disposable syringe was used
to collect about 5 ml of venous blood from each instance. The
blood was then transferred into gel tubes and left to coagulate at
room temperature for 20 minutes. The samples were subjected
to centrifugation at a speed of 3000 revolutions per minute
for 15 minutes. The resulting sera were then separated into
three Eppendorf tubes, with each tube containing 500 pl of
material. The tubes were thereafter maintained at a temperature
of -20°C until they were used for the assay. The test involved
the measurement of the following parameters: sclerostin,
osteocalcin, and osteopontin.

Biochemical analysis: Sandwich-ELISA is utilized in this
ELISA kit, namely the SunLong Biotech kit from China. An
antibody that targets OPN, OC, and SOST is pre-coated on
the Microelisa strip plate in this kit. Standards or samples
are combined with the antibody in the Microelisa strip plate
wells. Next, an HPP-conjugated antibody targeting OPN, OC,
and SOST is added to each Microelisa stripplate well and
incubated. Rinse away loose parts. The TMB substrate solution
is injected into every well. Only wells containing OPN and
HRP-conjugated OPN, OC, and SOST antibodies will be blue,
which will become yellow upon stop solution injection. The
optical density is measured at 450 nm using spectrophotometry.
Osteopontin, osteocalcin, and sclerostin concentrations directly
affect optical density.

Statistical Analysis: Microsoft EXCEL 2019 and SPSS 22
were used for data entry and analysis. Descriptive statistics
were presented as frequencies and were applied to explain the
characteristics of participants. The comparison between the
study groups was done by t-test and Chi-Square test. A P-value
of less than 0.05 will be considered statistically significant.

Results.

The result showed the serum level of osteocalcin in
hypothyroidism women before and after treatment (P <0.01)
compared with the control group (9.8+4.7 versus 14.35+12.63
and 15.20+14.73), respectively. The result showed the serum
level of sclerostin in hypothyroidism women before and after
treatment (P <0.01) compared with the control group (13.4
+ 4.9 versus 19.8 £ 5.1 and 21.5 + 5.0), respectively. The
result showed the serum level of OPN in hypothyroidism
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women before and after treatment (P>0.05) compared with the
control group (6.55+ 0.39versus 6.97 £ 1.45 and 7.12 + 1.43),
respectively. The result showed the serum level of human TPO
in hypothyroidism women before and after treatment (P<0.01)
compared with the control group (3498.2+503.75 versus 2756
+1810.9 and 2629.47+289.5), respectively (Figure 1).
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Figure 1. Comparison between hypothyroidism patients and healthy
individuals of some bone-related parameters [Serum osteocalcin,
sclerostin, osteopontin, and TPO] before and after treatment with
thyroid medicaments. Data expressed as meantSD, Different letters
express significant differences at p-value less than 0.05.

Discussion.

This result shows a decreased level of osteocalcin in
hypothyroidism patients compared with control at (P <0.01),
while no differences between osteocalcin levels after treatment
with levothyroxine and the control group. An abrupt rise in blood
OC levels was found after the commencement of supplementary
L-T4 therapy in individuals with hypothyroidism. This indicates
adirect impact of thyroid hormone on osteoblasts in hypothyroid
patients. This result agrees with previous studies that showed
a decrease in osteocalcin in hypothyroid patients which
suggested Osteoblastic activity is increased in persons with
hyperthyroidism and decreased in those with hypothyroidism
[17,22-24], which shows a decrease of osteocalcin level in
hypothyroidism patients.

Osteocalcin, a protein produced by osteoblasts, serves
as a valuable indicator of bone remodelling, and likely
indicates the metabolic function of osteoblastic bone cells
[25]. Hyperthyroidism leads to an increase in bone turnover,
whereas hypothyroidism causes a reduction in bone turnover
[26]. Moreover, there is a notable and favourable association
between the concentration of serum osteocalcin (OC) and the
levels of serum triiodothyronine (T3), thyroxine (T4), free
triiodothyronine (FT3), or free thyroxine (FT4) in blood samples
collected from untreated individuals with hypothyroidism. This
connection might be attributed to the direct influence of thyroid
hormones on bone metabolism, as shown by previous research
[17]. Consistent with a prior study [27], the blood levels of
osteocalcin (OC) in six individuals with hypothyroidism showed
aconcurrentrise with the increase in serum thyroxine (T4) levels,
occurring within 1-2 months following therapy. This research
contradicts the findings that indicate no substantial difference
in osteocalcin levels before and after LT4 therapy [28]. Another



research demonstrates that there is no notable disparity in
osteocalcin levels between individuals with hypothyroidism and
those without the condition [29].

This result shows decreased level of Sclerostin in
hypothyroidism patients in compared with control at (p-value<
0.001), while no differences between Sclerostin levels after
treatment with levothyroxine and control groups at (p-value
0.06), This result agrees with Mihaljevi¢ et al. The study
revealed that blood sclerostin levels were significantly lower
in the hypothyroidism group compared to the control groups
[18]. Additionally, sclerostin exhibited variations in circulation
across individuals with three distinct forms of thyroid
dysfunction: hypothyroidism, hyperthyroidism, and subclinical
hyperthyroidism [19]. These findings are consistent with the
data acquired by Tsourdi et al. [29].

Sclerostin hurts bone mineralization by diminishing bone
mineral content, thereby attracting considerable attention
in several research investigations [30]. Patients with
hyperthyroidism had elevated levels of serum sclerostin.
Therefore, it was shown that thyroid hormones may enhance
the quantity of osteocytes that express sclerostin in individuals
with hyperthyroidism [31,32]. Thyroid hormones play a crucial
role in regulating bone metabolism. Any insufficiency or excess
of these hormones might disrupt the process of bone turnover.
Thyroid hormones have the potential to alter the pace at which
bones are replaced, which in turn affects the strength of the
skeletal system. In cases of hyperthyroidism, bone turnover
may be accelerated, whereas in cases of hypothyroidism, it
may be slowed down. This may also impact bone density
[33]. Conversely, it is well acknowledged that TSH can inhibit
the creation of osteoclasts and promote the development
of osteoblasts [34]. Abe and colleagues [35] proposed that
thyroid-stimulating hormone (TSH), rather than thyroxine and
trilodothyronine, directly inhibits skeletal development.

This result shows no significant differences in osteopontin
between the three groups. This study agrees with DUMAN et
al. show no differences in OPN between hypothyroid women
and control while decreasing its level when administrated
thyroxin for 2 months [35], that suggested may be due to only
premenopausal women involved in their study [36] according
to an investigation conducted by Cho et al., there is a positive
correlation between serum osteopontin (OPN) levels and bone
mineral density (BMD) in postmenopausal women compared to
premenopausal women [37].

Another research conducted by REZA et al. examined the
adult population of Pakistan and found that hypothyroidism
was associated with a drop in osteopontin (OPN) [19], while
hyperthyroidism was associated with an increase in OPN. This
suggests that the levels of OPN may be influenced by the cellular
processes occurring in the thyroid gland [20]. Our findings align
with the research conducted by Liou YM et al. [37]. There is
a notable disparity in the levels of osteopontin in the blood
serum of patients with hypothyroidism and hyperthyroidism.
This discrepancy may be attributed to the role of osteopontin
in promoting the development of autoimmune illnesses by
stimulating the activation and movement of immune cells, as
well as the generation of inflammatory cytokines [38].
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TPO-Ab is one of the known factors that cause an autoimmune
thyroid disease that results in hypothyroidism; levels of TPO-
Ab titer could be positively associated with a low level of
thyroid function. Moreover, a previous cross-sectional study
reported that hypothyroidism showed significantly higher
serum levels of human TPO (Thyroid Peroxidase) in women
before treatment of levothyroxine than normal control subjects
[39]. These studies indicate that the presence of low levels of
thyroid function, rather than the presence of TPO-Ab, could
be associated with hypothyroidism disorder [40]. However, in
the present study, we found a significant positive association
between TPO-ADb titer and hypothyroidism disorder in women
before treatment of levothyroxine compared with women after
treatment of levothyroxine and control groups.

On the other hand, Kachouei et al., studied reported that
thyroid hormone levels before and after the intervention showed
a significant reduction in the levels of the anti-TPO receiving
group but in the control group no significant difference before
and after treatment was observed. On the other hand, FT3 and
FT4 levels in both groups fell to the same level. In other words,
it can be concluded that the increase in serum levels of Thyroid
Peroxidase has significantly reduced the levels of anti-thyroid
hormone antibodies [41]. Moreover, the presence of other
diseases could further complicate bone mineralization such as
diabetes [42,43], thalassemia [44], polycystic ovarian syndrome
[45], hyperlipidemia [46], and electrolyte disturbances [47].

Conclusion.

The study concluded Thyroid hormones are critical regulators
of bone maintenance and play an important part in the
development of bones sclerostin, and osteocalcin decreased in
women with hypothyroidism before treatment in comparison
with women after treatment and healthy women, while
Furthermore no differences in Osteopontin levels between three
groups. Furthermore, the treatment with levothyroxine increases
the level of both sclerostin and osteocalcin.
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