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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 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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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 A1c 
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 HbA1c% 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 

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. HbA1c 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 (HbA1c) 
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 (523.12±271.8 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.

Studied groups n P. NGAL (pg/ml)
(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.

Studied groups n P. NGAL (pg/ml)
(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 

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, HbA1c, 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].
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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 HbA1c 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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