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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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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.

Osteoarthritis (OA) is the most common form of arthritis,
affecting 1 in 3 people over age 40 and women more so than
men. The prevalence of OA is rising due to the increasing
prevalence of OA risk factors, including obesity, physical
inactivity, and joint injury. The aim of the study is to
determine the correlation of Melatonin, Vitamin D (VitD) with
osteoarthritis (OA) in women premenopausal OA women in age
between 40-50 years old. The study included 60 patients with
OA and 30 patients without OA from the general Balad Hospital
in Salah Al-Den governorates. All subjects were premenopausal
women between 40-50 years old. OA was diagnosed according
to the clinical examination, X-ray diagnosis by Bone mineral
density testing using STRATOS device, and biochemical
tests using ELISA and COBOS 6000. This study proved that
Melatonin is correlated with osteoarthritis in premenopausal
women, there is a significant decrease (P<0.01) in Melatonin
(1.308+0.20 pg/dl), Vitamin D (22.82+ 1.53) mg/ml. Melatonin
was positively correlated with vitamin D with no correlation
with other biomarkers. Osteoarthritis in premenopausal women
is strongly affected by Melatonin levels and Vitamin D, and it’s
recommended to use Melatonin and other chemical parameters
as markers and potential therapeutic drugs.

Key words. Melatonin, vitamin D, premenopausal women,
osteoarithritis.

Introduction.

Osteoarthritis (OA) indicates the most prevalent joint
pathology. The aforementioned is a persistent incapacitating
condition of the joints that primarily affects the elderly
population. It is closely linked to inflammation, varying levels
of bone pathology, and the erosion of articular cartilage.
Furthermore, it is common to observe pathological and
physiological alterations in the adjacent muscles and soft tissues
surrounding one or more frequently impacted articulations that
are capable of free movements, such as the knee joint [1-3].

The prevalence of osteoarthritis and their symptoms is
observed to be 10% in males and 13% in females aged 60 years
or above. The prevalence of symptomatic osteoarthritis (OA) is
anticipated to rise as a result of the increasing obesity epidemic
and the advancing age of people worldwide. The development
of osteoarthritis is influenced by various factors, both systemic
and local, indicating a complex etiology. The development
of joint osteoarthritis is influenced by various factors such as
advanced age, female sex, excessive body weight, knee injury,
repetitive joint usage, bone density, muscle weakness, and joint
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laxity, particularly in the weight-bearing joints [4]. Therefore,
looking around for novel factors might support the diagnosis of
osteoarthritis and the severity of the disease [5,6].

The molecule melatonin, which has a simple structure denoted
as N-Acetyl-5-methoxytryptamine, is ubiquitous across various
forms of life [5]. Melatonin is produced by pinacocytes located
in the pineal gland. Additionally, some tissues have the capacity
to synthesize a limited quantity of melatonin [6]. There exists
a correlation between the production of melatonin and the
alternating light and dark cycle. The endogenous hormone
melatonin is produced and released in conditions of low light
exposure. The stimulation of retinal photoreceptive ganglion
cells by light, particularly in the blue spectrum, results in a
decrease in the secretion of melatonin. This phenomenon is no
longer considered to be a secret Reiter [7,8].

In a general manner, levels of melatonin begin to increase early
in the evening and peak at 12 a.m., followed by a progressive
decrease thereafter [9]. The production of melatonin exhibits
a gradual decline with increasing age. According to research,
there is a gradual decline in melatonin levels that begins around
the age range of 40 to 45 years [7]. Currently, melatonin
is regarded as a potent cytoprotective agent, rather than a
hormone in the traditional sense [10]. It possesses remarkable
lipophilic characteristics, enabling it to readily permeate the
cell membrane and subcellular organelles [11,12]. The process
under consideration is capable of regulating the circadian
clock in peripheral tissues, ensuring the synchronization of
bone metabolism with light/dark (L/D) cycles, and engaging
in various crucial physiological functions, including but not
limited to anti-inflammatory, antitumor, and antioxidation
processes. Additionally, it plays a role in regulating circadian
and endocrine rhythms, immunity, and facilitating wound
healing and tissue regeneration [8,13].

Melatonin exerts various effects that contribute positively
to bone-related diseases. While various physical and drug
therapies are present for bone-related diseases, one particular
treatment stands out due to its cost-effectiveness, broad
safety profile, extensive tissue reach, and minimal adverse
effects. These attributes position it as a promising primary or
adjunctive therapeutic approach for an extensive variety of bone
disorders [14]. In addition to melatonin’s role in the diagnosis
of osteoarthritis patients, other biochemical parameters such
as vitamin D are effective in the examination process of
osteoarthritis. The aim of the study is to identify the relationship
between melatonin and the impact of some factors as a cause of
Osteoarthritis.
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Materials and methods.

Collection and diagnosis of samples: Case-controlled study
included sixty female osteoarthritis patients who were 40-50
years old, the samples were collected at specific time (10 P.M to
1 A.M) from November 2022 to the end of February 2023 from
Balad Hospital and Medical city. The patients were admitted
to the osteomyologist at Balad and Baghdad City. The female
osteoarthritis patients diagnosed with osteoarthritis by physicians
in the early stages of infection in females 40-50 years old and
before premenopausal features were included in the study. The
cases diagnosed using: Clinical and/ or biochemical tests.

X-Ray test: Bone density test Bone mineral density (BMD)
testing using STRATOS device to determine bone density
to measure bone mineral content and density using X-rays.
Reading depended on identifying early OA cases according to
the T-test level.

Determination of Melatonin using ELISA Kit: The level of
Melatonin in the sample is measured using a competitive method
with this kit. Standard and samples were added to wells that had
already been coated with objective antibody. Streptavidin HR
was then added to form an immune complex. After incubation,
washing, and removing an unbound enzyme, substrates A and
B were added to the solution, which caused the solution to turn
blue and then yellow because of the acid effect. The amount of
light or color had a bad effect on the level of melatonin in the
body.

Vitamin D3 kit components: Kiilpmann et al. [15] reported
that the Competition principle includes 3 incubation steps as per
manufacturer instructions.

Statistical Analysis: The SAS System program was used
to affect different factors in study parameters. T-Test was
used to significantly compare between means (0.05 and 0.01
probability). The correlation coefficient, ROC, AUC, sensitivity,
and specificity were determined using SPSS 21 program.

Results and Discussion.

Sample collection: Patients in the two groups were similar
in age, and sex. The samples that were collected from Salah
Al-den governorate/General Balad hospital which includes 60
premenopausal women OA patients in age between 40-50 years
old and 30 healthy volunteers as control. Mean and standard
deviation was estimated in addition to correlation coefficients.

Melatonin helps in the maintenance of bone and cartilage
health.

The study showed there is a significant difference (P<0.01)
between premenopausal osteoarthritis female patients and the
control group concerning melatonin level, and the mean of
melatonin was (1.308+0.20 vs 5.394+1.85) pg/ml respectively
with significant relation P<0.01, as showed figure 1. The effect
of OA on melatonin might be explained by Xie et al. [16].
Melatonin can be produced by chondrocytes as well as a variety
of other tissues and organs. In response to circulating exogenous
melatonin, cartilage cells synthesize melatonin and can
upregulate melatonin receptor expression. Melatonin regulates
cartilage formation and maturation via the melatonin receptors
1 (MTNR1A) and 2 (MTNRI1B) [17], which are dysregulated
following OA infection.
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Figure 1. The Comparison between premenopausal female patients
and Healthy groups in Melatonin.

These results were novel for premenopausal female OA
cases therefore, there are some researchers to agree with or
disagree with the resulting data, but Fu et al., [17] reported
that The pineal gland is responsible for the secretion of the
hormone melatonin, which is regulated by the circadian rhythm.
Melatonin is released during the night and inhibited during the
day. Studies suggest that melatonin levels tend to decline with
advancing age [18]. Moreover, the significance of melatonin
in the pathogenesis of osteoarthritis (OA) is apparent from
research indicating the advantageous therapeutic outcomes of
this hormone in mitigating OA-associated symptoms in different
OA models. In the context of the rabbit model of osteoarthritis,
it was observed that melatonin exhibited a beneficial impact
on the inflammatory response and oxidative stress induced
by H202. The positive effects of melatonin on OA have been
attributed to its anti-inflammatory and antioxidative properties,
as evidenced by research [19].

These results agree with Lu et al. [20], who suggest the increase
of melatonin uptake has a potential role in the prevention and
therapy of OA, as the main pathological characteristics of OA
are reduced numbers of chondrocytes and consequent cartilage
matrix degradation, as Melatonin displays diverse regulatory
properties through its binding to specific receptors and
downstream molecules. Additionally, it exerts various receptor-
independent actions by targeting intracellular mechanisms,
such as protecting chondrocytes, modulating inflammation,
and scavenging free radicals. The hormone melatonin has been
found to have a regulatory effect on the process of cartilage
regeneration and degradation. This is achieved through the
direct or indirect modulation of the expression of key circadian
clock genes, including transcriptional activators that play a role
in maintaining cartilage homeostasis [19].

On the other side, the effect of age on Melatonin levels in
premenopausal females might be a crucial reason for the
decreased level of melatonin in females, Wetterberg et al. [21]
reported that Overnight urines from 321 normal subjects at 19
medical centers in 14 countries. Melatonin concentration had a
negative correlation with age, weight, and height. The potent
anti-inflammatory and antioxidant properties of melatonin have
been found to mitigate the effects of aging. However, low levels
of melatonin may be rational in patients with osteoarthritis and
may be linked to the pathogenesis of this disease. Referring
to the above results, its recommended to use Melatonin as a
therapeutic drug for the treatment of female premenopausal OA
patients over 40 years old.



In addition to serum levels of melatonin, the levels of bone
turnover biomarkers such as calcium, vitamin D, and phosphate
were measured in OA patients and controls. Results indicated in the
table 1 showed that serum levels of vitamin D (Vit D) and Melatonin
were significantly lower (P<0.01) in premenopausal female OA
patients than their levels in healthy control (22.82 £1.53, vs 32.96
+1.72 and 1.308 £0.20 vs 5.394 +1.85) ng/dl respectively.

Table 1. Comparison between premenopausal female patients and
Healthy groups in Melatonin and Vitamin D.

Melatonin (pg/ml) | VitD (ng/dl)

Female OA patients  1.308 £0.20 22.82+1.53
Healthy Control 5.394 £1.85 32.96 £1.72
** (P<0.01).

These results agree with Oskoii et al. [22] which found
decreased vitamin D The levels of OA patients were found to be
significantly different from those of controls, with a statistical
significance of P<0.05. Hence, it is likely that melatonin plays
arole in decreasing DNA damage and exhibiting a prophylactic
effect in osteoarthritis.
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Figure 2. Scatter plot to show the correlation between Melatonin and
vitamin D in the patient group.

Results shown in Figure 2 referred that there is a positive
correlation coefficient between Melatonin and VitD biomarkers in
female premenopausal OA patients. ROC for VITD (ng/dl) in the
patient group was estimated, which showed that AUC = 0.60 at 95%
CI specificity=0.73, sensitivity =0.76. Oskii et al. [22] agree with
these results as it found a positive correlation between the levels
of Vitamin D and melatonin in OA patients (1=0.453; P<0.05).
These results might be explained by the effect of a decrease in bone
turnover marker as vitamin D appears to be associated with an
increased risk of progression of OA of the knee [23,24].

Conclusion.

There is a significant difference between premenopausal
osteoarthritis female patients and the control group concerning
melatonin levels. The Serum levels of vitamin D and Melatonin
decreased significantly in premenopausal female OA patients
than their levels in healthy control respectively.
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