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 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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THE ROLE OF MELATONIN AND VITAMIN D IN IRAQI PREMENOPAUSAL WOMEN 
OSTEOARTHRITIS PATIENTS

Abeer Abd Al Kareem Swadi1*, Nihad N. Hilal1, Mohammed M. Abdul-Aziz2.
1Department of Biochemistry, College of Medicine, Tikrit University, Iraq.

2Department of Surgery, College of Medicine, Tikrit University, Iraq.

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.
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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 

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: Külpmann  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 (MTNR1B) [17], which are dysregulated 
following OA infection.

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 H2O2. 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.  
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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 
a role in decreasing DNA damage and exhibiting a prophylactic 
effect in osteoarthritis.

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 (r=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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