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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, thyroid peroxidase, 
osteopontin, sclerostin, osteocalcin.
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 

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 µl 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 

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).

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 mean±SD, 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 
a direct 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 
a concurrent rise 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 
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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 Mihaljević 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 
triiodothyronine, 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].

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-Ab 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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