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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: Osteoporosis (OP) is a highly prevalent 

disorder affecting 50 million individuals around the world. 
It is also a typical skeletal disorder described by low bone 
mass, which leads to reduced bone strength and an enhanced 
risk of fractures. Osteoprotegerin As a member of the TNF 
receptor superfamily, osteoprotegerin is well recognized for 
its protective effect against excessive bone resorption. Irisin 
is Irisin is a muscle-secreted hormone that is generated by 
the cleavage of membrane protein FNDC-5 (fibronectin type 
III domain-containing protein 5) (FNDC5). Irisin is widely 
distributed in the human body and is involved in the browning 
of white adipose tissue, improving insulin resistance, improving 
cognitive function, and regulating bone metabolism. Methods: 
This study was a prospective cross-sectional study involving 90 
postmenopausal osteoporosis (PMOP) Iraqi women in Kirkuk 
City over one year time; from April 2023 to the end of July 2024. 
Sixty women with osteoporosis are diagnosed by DEXA. And 
30 women as a control group. The blood samples were collected 
from each woman included in this study for the estimation of 
osteoprotegerin and irisin. Were measured using the ELISA kit.

Result: This was conducted on sixty postmenopausal 
osteoporosis women. The age range was (50-65) years and the 
mean body mass index was (30.05) and thirty women as a control 
group. The age range was (50-65) years, and the mean body mass 
index was (27.55). The study found that the mean serum level 
of osteoprotegerin, increased in postmenopausal osteoporosis 
women compared to control (P-Value = 0.0007, while the mean 
serum level of irisin was lower in postmenopausal osteoporosis 
women compared to control this result was highly significant at 
a P value of 0.0004.

Conclusion: This study reveals that there was a positive 
correlation between serum osteoprotegerin, level with irisin 
(R=0.175).

Key words. Postmenopausal osteoporosis, osteoprotegerin 
and irisin.
Introduction.

According to the World Health Organization's 1993 definition, 
osteoporosis is a systemic skeletal disease that causes bones 
to lose mass, their microarchitecture to deteriorate, and their 
fragility and fracture risk to rise [1]. Also, it has been shown 
that osteoporosis may happen when the function of bone cells is 
not balanced. Due to its impact on public health, this illness has 
been dubbed "the silent epidemic of the 21st century." Being the 
most prevalent metabolic bone disease, it is a silent killer that 
worsens with time [2]. 

The World Health Organization (WHO) definition of 
menopause is permanent menstruation termination due to the 
lack of follicular ovarian function. Thus, the start of menopause 
based on spontaneous amenorrhea was retroactively assessed 
for 12 months, postmenopausal osteoporosis (PMOP) is a 

relatively common skeleton that affects 50% of women over 45 
years leading to bone fractures and disability [3]. To diagnose 
and track osteoporosis, the most reliable way to evaluate bone 
mineral density is via Dual Energy X-ray absorptiometry 
(DXA) scanning [4]. Nuclear magnetic resonance angiography 
(DXA) can measure bone density in both central and peripheral 
locations, such as the lumbar spine, hips, and distal forearms. 
Clinicians can monitor the development of BMD loss over time 
with the use of DXA due to its great accuracy [5]. DXA was 
used in the present study to aid in the diagnosis of OP. 

Osteoprotegerin It is well-known that OPG, which is a member 
of the TNF receptor superfamily, protects against excessive 
bone resorption [6]. A signal peptide and seven functional 
domains make up the OPG protein as a whole. The mature OPG 
is released from the cytoplasm to the extracellular compartment 
after homodimerization and proteolytic cleavage of the signal 
peptide [7]. An important finding was that OPG could bind 
to and suppress the action of TRAIL (TNF-related apoptosis-
inducing ligand), and it was proposed that cells may have a 
survival advantage if they produced OPG. Among the many 
tissues where OPG may be discovered are vascular tissues, 
bone, testicles, kidneys, liver, lungs, and heart [8]. 

Irisin, first discovered in animals and later in humans [9], Irisin 
is a thermogenic protein that increases energy expenditure via 
white adipose tissue browning; it is a member of the family of 
adipokines because of its dual action in adipose and muscle 
tissue [10]. Irisin dissipates energy as heat [11]. Irisin is a 
protein of 112 amino acids and a molecular weight of 12 kDa. 
Bostrom et al. isolated it from muscle tissue, gave it a name, and 
conducted its first chemical characterization [12]. The majority 
of irisin is produced by skeletal muscles. The pancreas, testes, 
liver, and stomach are other organs where it has been identified. 
The primary aim of the study on levels of osteoprotegerin and 
irisin in postmenopausal osteoporosis women is to elucidate 
the role these biomarkers play in the pathophysiology of 
osteoporosis, thereby contributing to enhanced diagnostic and 
therapeutic strategies.
Patients, Materials and Methods.

This study is a cross-sectional, hospital-based study. The 
protocol of this study was approved by the scientific committee 
of Tikrit University-College of Medicine, and the agreement of 
the attendance to Kirkuk General Hospital to collect samples 
from patients was approved by the Kirkuk Health Directorate. 
This study was carried out at the Kirkuk General Hospital in 
Kirkuk City- Iraq from the 1st of April 2022 to the end of July 
2024. A verbal consent was taken from each woman included in 
this study whether considered as a case or control.

To take part in this study sixty women with osteoporosis 
who were 50-65 years old. The DEXA scan is used to detect 
osteoporosis in women. The T-score is a determining factor in 
bone density test findings. The following is how this number 
compares to the bone density of young, healthy individuals:
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Proper result: more than -1.
Low bone density: -1 to - 2.5.
Osteoporosis: less than -2.5. 
Thirty women without osteoporosis, ranging in age from 50 

to 65 years, were contacted for participation in this research. 
Each woman who participated in this study had 5 millilitres 
of her venous blood drawn into a centrifuge tube using a 
sterile disposable syringe. After letting the blood clot at room 
temperature, the tubes were spun at 3000 revolutions per minute 
for 15 minutes. The serum that formed a supernatant was then 
removed, divided into portions in Eppendorf tubes, and kept in 
a deep freezer at -20°C until the estimation was ready. Serum 
osteoprotegerin and irisin assays were performed on both the 
patients' and the controls' samples.

Statistical analysis: All the data collected in this study 
were analyzed by using the student t-test, the mean, standard 
deviation, and P-value were also considered. The significance 
was considered at a P value of less than 0.05. The correlation 
was considered as follows:

Interpretation of R-value (correlation coefficient)
       - 0.70. A strong negative correlation.	
       - 0.50. A moderate negative correlation.
       - 0.30. A weak negative correlation.
       + 0.30. A weak positive correlation.
       + 0.50. A moderate positive correlation.
       + 0.70. A strong positive correlation.

Results.
The mean differences in OPG levels (pg/ml) in patients with 

OP and the control group. There were significant differences 
between the means of OPG level of the study group (P 0.01), the 
mean ±SD for patients (386.2±65.6 pg/mL) mean serum level 
of osteoprotegerin in PMOP women, was significantly higher 
than that of the control women (219.8±48.5pg/mL). This study 
reveals that the mean serum level of irisin in PMOP women 
20.92 ± 7.60ng/mL was significantly lower than the control 
34.27±6.23 ng/mL (Table 1). The results showed significantly 
lower serum irisin levels among osteoporosis women, compared 
to the control group at a p-value of 0.0004 (Table 1).

Figure 1. The correlations between osteoprotegerin and irisin.

Table 1. Serum Level of Osteoprotegerin and Irisin in PMOP Women 
and the Control Group.

Parameters Control
(n=30)

Patients
(n=60) p-value

OPG (pg/mL) 219.8±48.5 386.2±65.6 0.0007
Irisin (ng/mL) 34.27 ± 6.23 20.92 ± 7.60 0.0004

It is evident from this study that there was a positive correlation 
between serum osteoprotegerin, level with irisin (R=0.175) 
(Figure 1).
Discussion.

Previous research has shown that osteoporotic women have 
higher levels of circulating OPG compared to controls. This may 
be a protective mechanism that slows down the increased bone 
resorption and subsequent bone loss that occurs in osteoporosis. 
This study's results also support the idea that serum OPG 
levels, independent of bone density and turnover markers, are 
associated with vertebral fracture status [13,14], and this result 
disagrees with a study done in (2022) demonstrated that patient 
serum OPG levels were much lower than control levels [15]. 
Possible causes for this outcome include individual and genetic 
variances, variations in the study's methodology, and variations 
in the tests and laboratories used.

The secretory glycoprotein OPG was first identified in 1997 
as a product of a single-copy gene with five exons and twenty-
nine pairs of kilobases [16]. In humans, this gene is found on 
chromosome 9. In addition to encoding osteoblast-stimulating 
Core-binding factor alpha-1 (CBFA-1), this gene [17]. The 
available data suggests that a possible link between decreased 
bone resorption and osteoporosis and increased OPG levels. On 
the other hand, we demonstrated in this paper that osteoporosis 
patients had elevated OPG levels.

The results showed significantly lower serum irisin levels 
among osteoporosis women, compared to the control group 
at a p-value of 0.0004 ** This result was in agreement with 
a previous study done in 2021 by Roomi et al. [18] showed 
significant differences in irisin levels in cases vs. controls (p< 
0.0001) the mean serum level of irisin in the patient is lower 
than the control group. Another study showed serum irisin 
levels were decreased in women with osteoporosis compared 
to control [19].

Research has shown that individuals suffering from osteoporosis 
tend to have lower serum irisin concentrations. Myokine irisin 
may protect against metabolic diseases. There is evidence that 
serum irisin concentrations are lower in osteoporosis patients, 
which is consistent with our findings [20,21]. Zhang et al. 
revealed that. Irisin also induces osteoblast differentiation [22].

It is evident from this study that there was a positive correlation 
between serum osteoprotegerin, level with irisin (R=0.175), This 
study agrees with a previous study that found these associations 
are particularly interesting as these osteogenic factors are 
secreted by osteoblasts and contribute to regulating bone cell 
differentiation [23,24]. The skeletal muscles are the principal 
sites of irisin secretion. According to reports, irisin is crucial 
for the connection between bone metabolism and muscle tissue, 
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indicating a robust relationship between the two [25]. However, 
it was shown that irisin significantly regulates osteoblast-led 
bone growth, which in turn increases bone formation [26]. 
Curiously, the results of the second research show a substantial 
correlation between irisin and OPG. In addition, it has been 
shown that irisin therapy increases OPG levels by inducing 
osteoblast differentiation [27]. The correlation between irisin 
and OPG levels found in this investigation is consistent with 
these results. Similarly, in research that looked at the genes that 
have a role in the differentiation of osteoblasts. These changes 
could be partially enhanced due to the long-term use of oral 
contraceptives at child-bearing ages [28] or low vitamin D 
levels [29].
Conclusion.

This study elucidates the positive correlation between serum 
osteoprotegerin (OPG) levels and irisin, with a correlation 
coefficient of R=0.175, suggesting a modest yet significant 
association. Osteoprotegerin, a glycoprotein involved in 
bone metabolism by inhibiting osteoclast differentiation 
and activation, has been implicated in various physiological 
processes beyond skeletal health. Irisin, on the other hand, is 
a myokine released during physical exercise that influences 
energy expenditure and exhibits multiple metabolic effects. The 
detected correlation implies that higher levels of OPG may be 
associated with increased levels of irisin in the bloodstream. 
This relationship could potentially underscore a broader 
regulatory mechanism were bone health indicators interplay 
with muscle activity markers. Given this positive correlation, 
future research might delve deeper into whether interventions 
aimed at boosting irisin through exercise or other means could 
indirectly benefit bone metabolism by modulating OPG levels or 
vice versa. Moreover, understanding this interaction could also 
provide insights into integrated therapeutic strategies targeting 
both metabolic health and skeletal integrity concurrently.
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