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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
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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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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
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: 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) (FNDCS5). 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
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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).
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Figure 1. The correlations between osteoprotegerin and irisin.
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Table 1. Serum Level of Osteoprotegerin and Irisin in PMOP Women
and the Control Group.

Parameters Control Patients p-value
(n=30) (n=60)

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,



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 (OPQG) 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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