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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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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,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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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
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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: Nesfatin-1 reduces body weight and the intake
of food, it is also tangled in setting insulin release. This study
aims at comparing the levels of serum of Nesfatin-1 with the
insulin resistance in obese adolescent of iraqi population with
other nations around the world predicating development of
diabetes mellitus later.

Method: 90 participants were needed for this cross-sectional
study, including 30 control participants (17 men and 13
women) and 60 obese adolescents (36 men and 24 women).
Serum glucose, insulin, and glycated hemoglobin in starved
participants were estimated, using an ELISA kit, the serum
level of Nesfatin-1 was measured, and insulin resistance was
calculated.

Results: obese adolescents aged 12 to 18 and the control group,
who were between 13 and 18 years old. The level of nesfatin-1
was significantly lower in the group of obese adolescents than
in the controls. The ranges of Nesfatin-1 were (1.22+0.39 n/ml
vs 2.5440.64 n/m P = 0.001). In the control and obese groups
respectively. In comparison to the results of the non-obese
adolescent group, the obese group has significantly lower
insulin sensitivity. Serum Nesfatin-1 is negatively associated
with insulin sensitivity, lipid profile, and body mass index.

Conclusions: In general, our study revealed that there is no
effect of food culture and eating intake on the role of Nesfatin
-1 inducing obesity.

Key words. Obese adolescents, Nesfatin-1, Insulin resistance.

Introduction.

Obesity and overweight have become a global problem,
affecting people of all ages, genders, and socioeconomic
backgrounds. Among adolescents, the prevalence of obesity
and overweight has been increasing in the last decades in
whole world spacialy in developing countries. This fact is
concerning, as adolescent obesity leads to a variety of health
issues including chronic diseases and this could occur as they
get older [1]. The pathogenesis of obesity is complex and
involves multiple factors such as genetic, environmental, and
lifestyle factors. The hypothalamus is the regulatory center for
the balance of energy, and it plays a vital role in body weight
homeostasis [2]. The gut and adipose tissue are examples of
peripheral sites where peptides that regulate satiety and hunger
can be found, these peptides play crucial roles in maintaining
body weight homeostasis and also promote the pathogenesis
of obesity, which has adverse impacts on the lipid, insulin,
and blood pressure levels, in addition, many recent studies and
researches have suggested that adipokines activity may perform
a task in overweight etiology, due to all the previous reasons
we are focusing in this study to a new adipokines that secret
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by adipose tissues constituting a link between food intake ,
body mass index and glucose level disturbances [3]. Nesfatin-1
have been recently identified as a neuropeptide that originates
from the precursor protein nucleobindin-2 (NUCB2) [4]. It is
produced by different organs, including the hypothalamus, white
adipose tissue, pancreas, and ovaries. Nesfatin-1 has important
anorexigenic effects and regulates food intake through a leptin-
independent mechanism with the aid of a mechanism which
depends on the melanocortin receptor. It also reduces blood
glucose levels and performs a role within the regulation of
glucose metabolism. Furthermore, researches have proven that
nesfatinl regulates cardiac functions, acts as a neuroendocrine
regulator, decreases blood glucose levels, and causes loss of
weight along with energy intake reduction. also, it reduces
gastric emptying and gastric motility [4,5].

Another frequently discussed issue in the literature is whether or
not obese children and adolescents secrete nesfatin-1. According
to some studies, obese subjects' nesfatin-1 concentrations are
lower than those of control subjects. In contrast, other studies
have found that the overweight group had higher concentrations
of nesfatin-1 than the control group did. These discrepancies
can be the result of differences in methods and protocols used
to measure levels of nesfatin-1 in various studies [6]. Overall,
the role of nesfatin-1 in the pathogenesis of obesity and how it
changes with different feeding behavior and eating habits is still
not fully understood, so the study of such newly discover peptide
like nesfatin-1 can deliver new insights into the pathogenesis of
obesity which might give us potential therapeutic targets for the
treatment and prevention of this worldwide issue.

Nesfatin-1 performs a fundamental part in glucose homeostasis,
which is rationalised by the presence of NUCB2/nesfatin-1
and insulin together in human body and rodent pancreas [7],
since glucose concurrently released with nesfatin-1 from the
pancreatic cells [8,9]. Nesfatin-1 stimulates the flow of calcium
involving the L-type channels, increasing the expression of
pre-proinsulin mRNA as well as the secretion of glucose
induced insulin, according to studies conducted in vitro. Studies
that looked into the coincidence of nesfatin-1 and diabetes
pathogenesis have shown discrepant finings [10]. Numerous
studies have shown that patients with Type 1 DM have high
nesfatin-1 levels, while those with Type 2 DM have low
nesfatin-1 levels [6,7]. In the literature, there are some conflicts
in the data related to nesfatin-1 secretion in obese children and
adolescents. In control participants, the serum nesfatin-1 levels
were dramatically higher than overweight participants [7].
Conversely, Anwar et al. found that the overweight group had
a higher concentration of nesfatin-1 than the control group [5].
The aim of the study is to investigate the role of nesfatin-1 in
adolescents suffering from obesity and evaluate its relation with
insulin resistance.
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Materials and Methods.

Study design: This prospective study was given approval, and
it was confirmed that all participants provided written consent
forms and they were collected. Obese and non-obese adolescents
of secondary schools’ students in Tikrit city included in this
study in April and June 2022 divided into two groups study
group and control group respectively.

BMI was calculated as well and Obese adolescent was defined
as BMI > 95th percentile. After fasting for the previous night,
a sample of venous blood was taken. Each blood sample was
centrifuged at 3,000 rpm at +25 C for 15 minutes before being
placed in an Eppendorf tube. Samples were moved on ice and
stored at -20° C for the duration of the investigation, which took
three months to complete. Insulin resistance was calculated
using the homeostasis model of insulin resistance (HOMA-
IR), which is equal to [fasting insulin (U/ml)] [fasting glucose
(mmol/1)]/22.5. The enzyme-linked immunosorbent assay
(ELISA) technique used for detection of serum nesfatin-1.
Chemiluminescence was used to measure the plasma insulin
levels. The photometric method was used to measure common
biochemistry parameters like serum creatinine, glucose,
cholesterol, and triglycerides.

Statistical analysis: All statistical analyses used SPSS for
Windows version 18. Data expressed as mean =+ standard
deviation. P<0.05 considered as a significant.

Results.

Thirty healthy controls and a total of 60 obese adolescents
(36 male and 24 female) enrolled in the present study. Table
1 contains participant demographic and laboratory information.
Due to small group sizes and non-significant difference in serum
nesfatin-1 in the male versus female participants in the two
groups they are treated the same. The obese adolescent group's
median age was 15.5 years, and 14.8 years for the healthy
controls.

Table 1 summarizes the laboratory data that obtained from the
groups studied. obese adolescents had significantly higher BMI,
cholesterol, LDL, and triglyceride levels than the control group.
The HDL level was significantly higher in control group versus
overweight group. The obese group have higher insulin levels
and insulin sensitivity measurements (HOMA-IR) than the
control group. This study confirmed that levels of nesfatin-1 and

Table 1. Comparison of study variables serum levels between obese
and non-obese adolescent groups.

Variable Control group Obese adolescent P value
(mean+SD) (n=30) (n=60)

BMI (kg/m?) 213+2.4 31.1+4.2 0.001
FBG (mg/dl) 85.5+15.3 92.4+18.4 0.06
Total cholesterol 1y 5y 4,94 4 183.4+ 16.4 0.001
(mgy/dl)

HDL-C (mg/dl) 432+12.5 34.4+10.3 0.001
LDL-C (mg/dl) 84.8 +15.8 106.3+10.5 0.001
Triglyceride (mg/dl) |72.6+ 15.3 101.4+20.8 0.001
Insulin (WIU/mL) 8.0+ 1.81 12.13+2.13 0.052
Nesfatin-1 (ng/ml)  2.54+0.64 1.22+0.39 0.013
HOMA-IR 1.55£0.5 2.62+0.81 0.002
Liptin(ng/ml) 8.67+ 1.81 13.3+£2.5 0.05
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Figure 1. The correlation analysis of serum nesfatin-1 versus HOMA-IR.
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Figure 2. The correlation analysis of serum nesfatin-1 versus insulin
levels.

HOMA-IR in both groups did not significantly differ between
male and female.

Serum nesfatin-1 levels in the obese group were significantly
lower than those in the control group. (1.22+0.39 n/ml vs
2.5440.64 ng/ml, P =0.0013).

The results of the correlation between nesfatin-1 and various
variables across the entire group of this study are shown in the
figures below. We observed a negative correlation between
nesfatin-1 and BMI, as well as HOMA-IR (Figure 1), insulin
(Figure 2), and leptin (Figure 3) serum levels, also there was a
negative correlation with cholesterol. TG and LDL-C while a
positive corelation was found with HDL-C.

Discussion.

The findings of the present study revealed that serum
nesfatin-1 concentration in overweight adolescents were
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Figure 3. The correlation analysis of serum nesfatin-1 versus leptin.

significantly lower than those of normal weight adolescents and
confirmed the reciprocal association of serum nesfatin-1 levels
and overweight in adolescents. According to the study's data,
serum nesfatin-1 levels were negatively correlated with BMI. In
children and adolescents who are obese, low levels of nesfatin-1
may play arole in inadequately controlled food intake, Similarly,
a number of animal studies strongly suggest that nesfatin-1 may
contribute to energy homeostasis [11]. According to Shin-Hee et
al, in vivo nesfatin-1 activity deficiency can lead to overweight
and obesity [9]. Nesfatin-1 was chronically infused into the
third ventricle of rats, and this consistently reduced body weight
gain. Additionally, the deficiency of the prohormone convertase
enzyme, which is necessary for the synthesis of nesfatin-1,
causes the early onset of obesity [12].

Numerous studies looking into the reciprocal association of
obesity with nesfatin-1 and proved that overweight participants
have lower fasting nesfatin-1 levels than normal weight
participants. Moreover, BMI and lipid parameters showed a
negative correlation with nesfatin-1 levels [13-15].

Nesfatin-1 demonstrates anorexigenic activity through its
effect on hypothalamus by mechanism independent of the
release of leptin. in addition to various neurotransmitters
regulating pituitary hormone and stress. Also, it reduces gastric
motility and emptying [15].

Many previous studies demonstrate there is relationship
between nesfatin-1 blood levels with fasting blood glucose,
insulin resistance and blood insulin levels. Nesfatin-1's anti-
hyperglycaemic effect following peripheral administration was
clearly observed, and it was discovered that blood nesfatin-1
levels in diabetic patients were decreased by their anti-diabetic
treatment.

According to an observation done by Nakata et al. (2011), that
the relatively high CSF/plasma nesfatin-1 ratio can be used to
explain the variations within nesfatin-1 levels between obese
and non-obese subjects which suggests that a large amount of
nesfatin-1 may originate from central neurons and therefore
this may account for difference. Furthermore, it's likely that
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nesfatin-1 binds to proteins, and variations in protein binding
between obese and lean subjects could also contribute to the
explanation of these results. Last but not least, obese people
may have a reduced nesfatin-1 uptake into CSF [12]. In
disagreement with our study there are other study confirmed
that the relationship between nesfatin-1 and BMI is a positive
correlation [9,12,13].

Serum nesfatin-1 and BMI are positively correlated in obese
adolescents, according to Anwar et al. Variation in gene
polymorphism of nesfatin-1 of population, assessment methods,
experimental conditions, commercial kit. Could contribute to
these discrepancies [5].

Previous research had demonstrated a conflicting result
regarding to the association between nesfatin-1 serum level and
insulin sensitivity. According to this study, insulin resistance and
nesfatin-1 levels in obese adolescents had a significant negative
correlation. In the same study it was also seen that injection of
nestafin-1 increases insulin secretion, so it effects on insulin
sensitivity [15,17]. The effect of NES-1 in glucose metabolism
and food intake could explain this negative correlation. The
results of a study conducted by Niyan and his college agrees
with this conclusion. Also, the anti-inflammatory effect of
nesfatin-1 that has been recently discovered [6,18].

ithas been confirmed by previous study that nesfatin-1 activates
L-type Ca+2 channels in pancreatic islet beta cells which leads
to an increase in insulin secretion , Nesfatin-1 raises the level
of intracellular Ca+2 stimulated by glucose in pancreatic islet
beta cells, leading to an increase in insulin secretion. Increase in
calcium level inside the cells, occurs independently of protein
kinase A and phospholipase A2, resulting in an increase in
postprandial plasma glucose level [19,12].

Regarding to leptin levels, high levels of leptin can be
explained as a response to high weight gain in obese adolescent
compared with control group. Leptin hormone terminates
eating. As a result, the high levels of leptin hormone circulating
in obese individuals are most likely caused by the fact that
leptin is meant to provide satiety in order to prevent further
weight gain. Leptin inhibits NPY and food intake but stimulates
energy expenditure and thus reduces body weight [20,21]. In
addition to these measured parameters, tissue localized milieu
including cellular trophic factors [22,23] should be considered
as a contributor in pathogenesis of inflammatory reaction and
their associated diseases.

Conclusion.

In conclusion, the results of this study indicate that BMI
and serum nesfatin-1 levels were negatively correlated in the
adolescent populations of Iraq. It implies that nesfatin-1 may
play a significant role in regulating food intake in overweight/
obese adolescents. Also, the strong negative correlation between
serum level of nesfatin and insulin resistance that has been
confirmed by this study shows the significance of Nesfatin-1 in
the increase of insulin resistance in Iraqi obese adolescents. In
general, our study revealed that there is no effect of food culture
and eating intake on the role of Nesfatin -1 inducing obesity.
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