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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.

Background: This prospective hospital-based study conducted
in Tikrit City aimed to investigate the role of Neutrophil
gelatinase-associated lipocalin and level of hemoglobin Alc
and lipid profile concentrations in Metabolic syndrome (MetS)
with hypertension and Diabetes mellitus (DM).

Objective: Estimate of serum NGAL levels in MetS patients
and the Control Group.

Methods: The study included 60 Patients with metabolic
syndrome along with 30 healthy individuals as controls who
were 18-50 years old; the samples were collected at a specific
time (10 P.M. to 1 A.M.) from October 2023 to the end of
November 2023 from Tikrit Teaching Hospital in Tikrit City
and analyzed for various parameters. Patients with Metabolic
Syndrome had their waist measured men as >102 ¢cm (>40 in)
and Women >88 cm (>35 in) and BMI >30 kg/m2 and/or waist
ship ratio >0.9 in men and >0.85 in women.

Results: The mean serum level NGAL in patients with
metabolic syndrome compared with the control group
(523.12+271.8 versus 353.66+ 151.0 pg/ml). The result was a
significant difference (P<0.001). The study found that metabolic
syndrome patients who had HbA 1c% results were significantly
different (P<0.001) compared with the control group. Also,
the serum level lipid profile concentrations in patients with
metabolic syndrome compared with the control group which
was significantly different (P<0.001).

Conclusion: The results of this research clearly indicate that
a high level of NGAL associated with metabolic syndrome
is a significant risk factor for the incidence and mortality
of cardiovascular disease. Reducing the prevalence of
cardiovascular disease in the general population should involve
identifying, treating, and preventing the underlying risk factors
of metabolic syndrome. Male obesity, diabetes, dyslipidemia,
and hypertension are well-known main cardiovascular risk
factors.

Key words. Neutrophil, gelatinase, lipocalin, metabolic
syndrome.

Introduction.

Other names for metabolic syndrome include Syndrome X,
Insulin resistance syndrome, and Dysmetabolic syndrome [1].
The main focus of metabolic syndrome has been whether high
abdominal obesity should be a required component. Three of
the five criteria in the updated definition need to be satisfied
in order for a diagnosis to be made [2]. The conditions needed
include low HDL cholesterol, blood pressure, triglycerides,
high waist circumference, and fasting glucose. Guidelines
tailored to certain sexes and ethnicities have been established
in response to concerns raised by differences in baseline waist
circumference between the sexes and ethnic groups [3].

Tissues such as the pancreas, kidney, and prostate gland emit
neutrophil gelatinase-associated lipocalin (NGAL), which is
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also released by immune cells, adipocytes, and hepatocytes
[4]. When inflammatory and metabolic disorders arise, NGAL
is found in higher concentrations in adipocytes. It also plays
a role in carcinogenesis and elevates inflammatory states and
levels in arterial hypertension, obesity, diabetes, and metabolic
complications like insulin resistance. Systolic blood pressure
(SBP) was favorably linked with plasma NGAL concentrations
[5]. The study aims to evaluate the role of serum Neutrophil
gelatinase-associated lipocalin (NGAL) in metabolic syndrome
male patients. Correlation among NGAL levels, Serum
Cholesterol, TG, HDL, LDL, and S. HbAlc in MetS patients.

Materials and Methods.

Study design: Sixty male patients with metabolic syndrome,
ages 18 to 50, were enrolled in the case-controlled research.
Samples were taken at the Tikrit Teaching Hospital in Tikrit
City between October 2023 and November 2023 at a set period
(10 P.M. to 1 A.M.). The investigator created a questionnaire
form that was used for the interviews with these individuals. It
had questions on their age, weight, length, and illness history.

Study population: Male metabolic syndrome patients 18-50
years old were included in the study.

Exclusion criteria: All patients with chronic liver and renal
disorders, or Patients with Myocardial Infarction. Women were
excluded from this study. Patients who take aspirin, ibuprofen,
or melatonin

Study groups were categorized as the following:

MetS group (n=60): Included sixty male patients who meet
the criteria for MetS.

Control group (n=30): Included thirty samples from a
healthy, typical control group.

Sampling: Before that, every research participant should
have fasted for at least eight hours. Patients' blood samples
were taken between 10:00 p.m. and 1:00 a.m. All subjects had
their antecubital veins punctured with a disposable syringe to
remove around five milliliters of blood. The drawn blood was
split into two parts. Three milliliters of the first part were placed
in a separation gel tube, which helps separate the serum by
centrifugation at 3000 rpm for ten to fifteen minutes. To test
NGAL by ELISA and the lipid profile by UV Spectrophotometer,
the clear serum was pipetted into dry, transparent Eppendorf
tubes and kept at -20 °C. The second portion, 2 mL of blood,
was placed in a blood collection tube with ethylene diamine
tetra acetic acid (EDTA) as an anticoagulant so that the Cobas
C 111 analyzer could detect glycated haemoglobin (HbAlc)
right away.

Physical Examination: Every male involved in the research
had his height, weight, and waist circumference (WC) measured.
The formula for calculating BMI was weight in kilograms
divided by height in square meters. It was measuring obesity
using the worldwide obesity task force and the WHO's BMI
categorization.
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Ethical consideration: According to the research consent
form, both sick and healthy individuals gave their approval
to participate in this study, where a personal interview was
conducted for each person through which a questionnaire was
filled out that included the sequence, name, age, height, weight,
residence, sex, duration of injury and type of treatment.

Statistical analysis: Statistical software (SPSS) version
23 was used to examine the data from the current study. The
mean and standard deviation were tested, and the Duncan test
was used to ascertain the difference between the groups at the
probability level of 0.05.

Results.

The total number of subjects that participate is 90 (60 patients
and 30 control). This study showed that the peak age of men
with metabolic syndrome was highest at 23(>40) years and
its percentage was 38%, while 18 (18-29) and 19 (30-40) age
groups percentage which were found to be 30 % and 32%
respectively (Table 1).

Table 1. Relation the number of metabolic syndrome men with Age.

Age group(years) n %
18-29 18 30
30-40 19 32
>40 23 38
Total 60 100

As shown in Table (2), the mean of the serum level NGAL
in patients with metabolic syndrome compared with the control
group (523.124271.8 versus 353.66+151pg/ml). The result was
a significant difference (P<0.001).

Table 2. NGAL levels in the metS groups compared to control group.
P. NGAL (pg/ml)

Studied groups n (mean£SD)
MetS 60 523.12+£271.8
Control 30 353.66+ 151.0
P value P<0.001

Table 3 explains the result of NGAL inpatient metabolic
syndrome with Hypertensive and patient metabolic
syndrome with diabetes mellitus group Mean+SD which was
(544.14+157.9 versus 537.13£165.07) respectively, compared
with the control group Mean+SD which was (427.04+121.4).
The result was a non-significant difference (p=0.346).

Table 3. NGAL levels in the studied groups compared to control group.
P. NGAL (pg/ml)

Studied groups n (mean=SD)
Hypertensive 26 544.14+157.9
Diabetes mellitus 34 537.13+ 165.07
Control 30 427.04+121.4
P value 0.346
Discussion.

The purpose of this study was to determine the prevalence
of MetS in a sample of Iraqi city residents. The prevalence of
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MetS risk factors, particularly obesity, diabetes mellitus, and
cardiovascular consequences from untreated MetS, is rising in
our nation.

Urbanization, economic expansion, westernization of our
cuisine, physical inactivity, irregular meal schedules, and
elevated stress levels are likely the causes of this shift in
occurrence [6]. The results of this study indicated that the peak
age at which the percentage of men with metabolic syndrome
was highest—23(>40) years—was 38%. This percentage is
comparable to the prevalence of MetS in Iran, which is 32.1%,
but it is higher than that of Saudi Arabia, which is 39.3%. This
variation in prevalence might be brought about by variations in
the prevalence of physical inactivity, sedentary lifestyles, and
obesity, as was previously indicated [6,7].

This study found a correlation between the prevalence of MetS
and advancing age. A key independent risk factor for Mets
is age, according to a research by Ervin et al. with a similar
conclusion. Regarding the etiology and pathophysiology of
MetS, there is disagreement; it is necessary to identify a single,
consistent mechanism [8]. But a number of factors—including
environmental, hormonal, and genetic—as well as body
composition, diet, and stress hormones, are important in this
competition. This investigation indicated that a family history
of diabetes mellitus, hyperlipidemia, obesity, and hypertension,
among other cardiovascular risk factors, was linked to MetS.
The findings were consistent with those of Katzmaryk et al.
[9]. Similar to Thomas et al. [10], marital status was shown
to be substantially correlated with MetS. This finding may
be explained by the previously mentioned finding that the
prevalence of MetS increases with age.

The current study concurs with the metabolic syndrome (men
50 years of age) study by Kobo, Ofer, et al. [11]. Regardless
of the fact that metabolic syndrome was previously reported in
other demographics as well, the prevalence of the condition was
greater in those over 60 (men: 19.3%).

In comparison to control groups, patients in their research
of male, obese, hypertensive adolescents with metabolic
syndrome exhibited increased blood NGAL levels. Elevated
serum NGAL showed a negative connection with HDL and a
positive correlation with the waist-hip ratio, HbAlc, and the
prevalence of hypertension. This study revealed that, in addition to
hyperuricemia, metabolic syndrome components also affect renal
tubular indicators [12]. Our results align with those of Tomczak
et al., who have documented comparable relationships between
NGAL and metabolic syndrome components in hypertension
patients. Additional researchers have noted that individuals with
hypertension also had higher blood NGAL levels [13].

According to Singer et al. (2014), who conducted the current
investigation, there was a substantial rise in the levels of NGAL
in both the control and ELISA groups.

In addition to raising inflammatory conditions, NGAL is
implicated in the development of cancer and is elevated in
metabolic problems such insulin resistance, obesity, diabetes,
and arterial hypertension. The current understanding of
NGAL and its participation in many illnesses, particularly its
significance in renal and cardiovascular disorders, is presented
in this work [15].



In many clinical conditions, NGAL quantities increase. Many
different tissue types express NGAL, and when an injury
occurs, its concentration rises. Hepatocytes, epithelial cells, or
neutrophils can all express NGAL when exposed to inflammatory
cytokines [16]. NGAL is also derived from adipose tissue,
and it is more prevalent in obesity, type 2 diabetes, and non-
alcoholic fatty liver disease [17]. According to some research,
NGAL concentrations in serum may be estimated, which may
help forecast the metabolic issues brought on by obesity. NGAL
stands alone as a risk factor for lipid metabolic problems,
systolic blood pressure, and insulin resistance. It's unclear how
NGAL functions in the pathophysiology of obesity at this time
[18].

Patients with hypertension had greater amounts of NGAL in
their plasma than those with normotension. One of the primary
causes of secondary hypertension is primary hyperaldosteronism.
It is established that elevated aldosterone concentrations cause
hypertension, and NGAL plays a role in its development. There
is still much to learn about the precise process. It's thought that
it could have something to do with immune cell activation [19].

Following the activation of macrophages and dendritic cells
during an aldosterone excess, there was an increase in NGAL
production, which resulted in blood vessel fibrosis and the onset
of hypertension [20]. Furthermore, as NGAL is a significant
indicator of renal dysfunction, it might be useful to identify
kidney damage in hypertensive patients before kidney failure
develops [21]. Because serum NGAL concentrations and
ambulatory blood pressure readings correlate, it is feasible
to identify a subset of individuals who have elevated plasma
NGAL and are thus at a greater risk of cardiovascular disease
and death [22]. Many investigations have demonstrated a strong
correlation between NGAL and TNF-alpha and 12-lipoxygenase
activity in adipose tissue. The way in which these molecules
act is essential to the emergence of insulin resistance. It has
been demonstrated that NGAL promotes its expression and that
NGAL deficiency delays the development of diseases related
to glucose metabolism. It was also shown that hyperglycemia
induced the production of NGAL [21,22]. Diet also affects
immunometabolic status of the human body which shouldn't be
ruled out [23,24]. Treatment to reduced complication should be
directed against diabetes and hypertension [25,26].

Conclusion.

Male obese, hypertensive adult with metabolic syndrome,
demonstrated that patients had higher serum NGAL
compared with control groups. These findings contribute
to our understanding of the pathophysiology of metabolic
syndrome, emphasizing the involvement of HbAlc has proven
to be a biomarker for both cardiovascular and metabolic risk.
Demonstrated that patients with metabolic syndrome level of
Lipid profiles were associated with MetS- in Iraqi community-
men adults, showed significantly strong associations with men.
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