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Abstract

Obesity increases interleukin-18 due to inflammation in adipose tissue, contributing to lipid profile disturbances and a higher risk
of cardiovascular diseases.

This work was aimed to investigate the changes in concentration of IL -18 and levels of lipid profile parameters in Iraqi. obese
patients.

Sixty obese patients (35men and 25 women) with ages between 25-50 years and in different classes of obesity and 30 healthy
(15 men and 15women) were enrolled in the study during their attendance at Diabetes and Endocrinology center / AL-Kindi Teaching
Hospital in Baghdad /Iraq. During the period from November 2024 to February 2025. Blood samples were collected after an overnight
fasting from all participants. Serum was separated and stored in a deep freezer at-20°C .The level of IL-18 were measured based on the
Sandwich-ELISA technique. Lipid profile also measured and determined by enzymatic colorimetric method.

The result showed a non-significant difference in the age between obese patients ( 37.25 +0.93 years) and control ( 34.67 +1.39
years) . While the result showed that there was a highly significant (P<0.01) increase in BMI in obese patients( 36.74 +0.49 kg/m2 )
as compared with control (21.93 £0.29 kg/m2).Also there was a highly significant( P<0.01 )increase in WHR in obese patients( 0.903
+0.006 %) as compared with control ( 0.796 +0.009 %).There was a highly significant (P<0.01)increase in the groups of obese class 1
(40.00%) with BMI (30-35 kg/m2) as compared with group of obese class II (35.00%) with BMI (35-40 kg/m2) and the group of obese
class III (25.00%) with BMI(>40 kg/m2).Also there was a highly significant (P <0, 01) increased in the level of IL-18 in the obese pa-
tients (4764.98 +139.44 pg/L) as compared with control, ( 1748.10 £65.25pg/L) .Also the Results of this study revealed that there were a
highly significant (P<0.01)increase in the levels of cholesterol (251.56 +1.84), triglyceride (229.96 +4.48), LDL (156.87 +1.51) and
VLDL (45.99 £0.96) respectively in obese patients in comparison to control groups (191.78 +0.81), (133.26 +1.04), (102.56 £0.87)
and (26.65 £0.21) respectively .On the other hand the result showed a highly significant (P<0.01) decrease in the level of HDL (49.3+
0.61 ) in obese patients as compared with control (62.56 + 0.36).There were a positive significant correlation in the level of IL-18 with
cholesterol , triglycerides , LDL, and VLDL .While it shows a negative significant correlation with HDL.

It can be concluded that the changes in 1L-18 and other biochemical parameter(lipid profile ) may be a good indicator for assessment
of obesity.
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Introduction

Abnormal or excessive adipose ac-
cumulation in the body [1].which is
influenced by the regional distribution
of adipose tissue[2].Also known as ec-
topic fat throughout the body. It is a
chronic, progressive, relapsing condi-
tion with multiple factors that lead to
adverse metabolic and psychosocial
health consequences[3].A body mass
index (BMI) over 25 is considered over-
weight, and over 30 is obese according
to the World Health Organization [4].
It is a serious issue for public health,
also It contributes directly or indirectly
to the expansion of health care resourc-
es in addition to being a risk factor for
numerous illnesses[5].One of the main
causes of obesity is an imbalance be-
tween the excess energy stored and the
energy utilized by the body, which can
disrupt nutrient signals and result in in-
sufficient energy expenditure[6]. Obe-
sity has spread worldwide during the
last 20 years, affecting both children
and adults. Despite extensive studies
into the connection between obesi-
ty and cardiovascular diseases(CVD).

many unanswered problems still ex-

st [7]. It 1s associated with various
cardiovascular diseases and condi-
tions, including atherosclerosis, atri-
al fibrillation, symptomatic coronary
artery disease and heart failure [8,9].
Obesity
health and life expectancy ,so its pro-

leads to adverse effects on

posed to associate with high expression
of adiponectin[10]. Adipose  tissue
is one of the important endocrine
organs in the body the main function
of adipocytes is as energy storage de-
pots and excretion of important hor-
mones such as adiponectin .Obesity
represents a major risk factor for sev-
eral diseases in which inflammation
acts as a major driver in pathogene-
sis, it was suggested that some forms
of obesity are associated with chronic
mild inflammation [11].Such as IL-18
is a pro inflammatory cytokine [12,13].
This 1s produced by various cell types
and triggers the expression of adhesion
molecules and chemokine receptors.
Furthermore, this cytokine activates
immune response through type 1 and 2
T-helper cells [14]. Besides its inflam-
matory role, IL-18 also participates
in the pathogenesis of visceral obesi-
ty[15]. Between subcutaneous fat and



141 ||

dudlyell de olall - duy il duds - duodellg dugy il Sluwlyadl ddao
02025 il - 6Ll pgle - jue GWI alaall - ggpuiiellg guolBdl el

visceral fat, latter 1s associated with
higher risk of cardiometabolic diseas-
es. Serum lipids (triglyceride (TG), to-
tal cholesterol (TC)) are markers which
are commonly used to estimate the risk
of cardiometabolic diseases[16].

Materials and Methods
Ethics and Subject Recruitment
The study was directly achieved

after gaining ethical approval from
the
at the University of Baghdad in Iraq. It

was done in the Department of Biology,

Scientific Research Committee

College of Science, University of Bagh-
dad .Under the reference number (No.
CSEC/0225/0026) at date (2/11/2025) .
Study Population

This was a case-control study con-
ducted in Diabetes and Endocrinology
/AL-Kindi Teaching Hospital in Bagh-
dad / Iraq. sixty patients (35men and
25 women) with ages between 25-50
years and in different classes of obesi-
ty were selected. A total of 30 healthy
(15 men and 15 women were taken as
control).

Sample Collection and Analysis

Blood samples were collected after
an overnight fasting from all partic-

ipants. Five ml of venous blood sam-
ples were collected into disposable
plain plastic tubes. To be placed in a
gel tube. Then the gel tube allowed to
coagulate at room temperature for 10
minutes to be centrifuged at 3000 rpm
for 15 min. Serum was separated and
stored in a deep freezer at-20°C .The
level of IL-18 were measured based
on the Sandwich-ELISA technique.
The procedure was done according to
the direction of manufacture ELK bio-
technology company, China (Human
Reader HR , Germany).Lipid profile
included levels of cholesterol , levels
of triglyceride ,HDL and LDL Were
also measured and determined by en-

zymatic colorimetric method .

Statistical Analysis:

The Statistical Packages of Social
Sciences-SPSS (2019) program was
used to detect the effect of difference
groups in study parameters. T-test was
used to significant compare between
means. Chi-Square test was used to
significant compare between percent-
age. Estimate of Correlation coefficient
between difference variables in patient

groups in this study.
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Result
Table 1 showed that there was a
non-significant difference in the age
between obese patients ( 37.25 +0.93
years) and control ( 34.67 +£1.39 years)
. While the result showed that there was
a highly significant (P<0.01) increase

in BMI 1n obese patients( 36.74 +0.49
kg/m2 ) as compared with control
(21.93 £0.29 kg/m?2).Also there was a
highly significant( P<0.01 )increase in
WHR in obese patients( 0.903 +0.006
%) as compared with control ( 0.796
+0.009 %).)

Table (1 ): Age, BMI and WHR in obese patients and control

Means +SE
Group
Age (year) BMI (kg/m?) WHR (%)

Patients 37.25+0.93 36.74 £0.49 0.903 +£0.006
Control 34.67 £1.39 21.93 £0.29 0.796 +0.009

T-test 3.264 NS 1.440 ** 0.0231 **
P-value 0.1194 0.0001 0.0001

** (P<0.01), NS: Non-Significant.

Table 2 reveled there was a high-
ly significant (P<0.01)increase in the
groups of obese class I (40.00%) with
BMI (30-35 kg/m2) as compared with

group of obese class II (35.00%) with
BMI (35-40 kg/m2) and the group of
obese class II1 (25.00%) with BMI(>40
kg/m?2).

Table( 2): Distribution of patients according to BMI (Obese class)

Patients
Obese class BMI (kg/m?) Percentage (%) P-value
(No=60)
Obese class | 30-35 24 (40.00%)
35-40 21 (35.00%)
Obese class 11 0.0001 **
Obese class 111 >40 15 (25.00%)
** (P<0.01)
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Table 3 showed that there was a high-
ly significant (P <0, 01) increased in
the level of IL-18 in the obese patients
(4764.98 £139.44 pg/L) as compared
with control, ( 1748.10 +£65.25pg/L)
.Also the Results of this study revealed
that there were a highly significant
(P<0.01)increase in the levels of cho-
lesterol (251.56 +1.84), triglyceride
(229.96 +4.48), LDL (156.87 £1.51)
and VLDL (45.99 +£0.96) respectively
in obese patients in comparison to
control groups (191.78+0.81), (133.26
+1.04), (102.56 +0.87) and (26.65
+0.21) respectively .On the other hand
the result showed a highly significant
(P<0.01) decrease in the level of HDL
(49.3+ 0.61 ) in obese patients as com-
pared with control (62.56 + 0.36).
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Table 4 showed that there were a
positive significant correlation in the
level of IL-18 with cholesterol , tri-

glycerides , LDL, and VLDL .While it
shows a negative significant correla-
tion with HDL.

Table 4: Correlation coefficient between interleukin-18

and lipid profile in obese patients

Parameters Correlation coefficient-r P-value
Cholesterol 0.70 ** 0.0001
Triglyceride 0.68 ** 0.0001
LDL 0.67 ** 0.0001
IL-13 HDL -0.62 ** 0.0001
VLDL 0.67 ** 0.0001
** (P<0.01)
vated BMI acts as an obesity marker
Discussion which directly links to higher metabol-

This research study revealed that the
mean ages for obese patients matched
those for control subjects, and this
maybe because of the sample selection
.Many studies demonstrate that age af-
fects weight gain because of metabol-
ic and hormonal alterations but obesity
develops mostly from lifestyle choices
and genetic predispositions [17]. In-
crease BMI correlates well with adi-
posity at the population level, as well
as with cardiometabolic disease in-
cluding T2D , atherosclerosis, stroke,
and coronary artery disease [18].

Numerous studies verify that ele-

ic disorder risk and cardiovascular dis-
case risk and insulin resistance[19,20].
The universal acceptance of BMI as an
obesity assessment tool exists although
it fails to distinguish body composition
variables including fat mass versus
lean mass thereby affecting its accura-
cy in measuring health risks [ 21] .
Many epidemiological studies have
demonstrated that different anthropo-
metric measures for abdominal obesity
such as the increase waist-hip ratio
are strong and consistent predictors
for noncommunicable diseases such

as type 2 diabetes mellitus and cardio-
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vascular disease[22] .Central obesity
measurements through Waist-to-Hip
Ratio serve as a vital risk predictor of
metabolic syndrome and cardiovascu-
lar diseases based on [23]. The health
impact of central obesity stands higher
than general obesity because abdom-
inal fat accumulation leads to insu-
lin resistance and hypertension along
with dyslipidemia [ 24].Obese patients
demonstrated a substantially higher
WHR reading which implies they are
more prone to develop dangerous vis-
ceral fat deposits. Research indicates
the Waist-to-Hip Ratio should be used
instead of BMI to predict cardiometa-
bolic risks especially when obesity af-
fects a large population[25 ]. And this
agree with [26] who reported that body
mass index (BMI )is used most wide-
ly as a pragmatic indicator of excess
weight.

A majority of patients with obesity
according to BMI belonged to class I
then class II and finally class III fol-
lowed. The studied population shows
a concerning pattern of moderate to
severe obesity rates that matches glob-
al obesity prevalence studied in ep-

idemiological reports . [ 27]Most pa-

tients fall under obesity class I (BMI
30-35 kg/m?) indicating many people
lie at the beginning stages of obesity.
Patients in this stage present metabolic
dysregulation which includes insulin
resistance combined with low-grade
inflammation and enhanced cardio-
vascular dangers [ 21]. Research find-
ings demonstrate that subjects in this
group can dramatically decrease their
health dangers through modifications
to their eating patterns combined with
physical workout routines and behav-
ioral change strategies. [28] .About
one-third of the population had Obe-
sity class II with BMI measurements
which demonstrated an excessive se-
verity of obesity burden. People who
fall within these obesity classifications
develop more obesity-related health
conditions including type 2 diabetes
along with hypertension and non-al-
coholic fatty liver disease (NAFLD)
[29]People who fall under class II
obesity tend to face higher physical
obstacles and increased mortality risk
compared to class I obesity patients
[30]. The high frequency of class III
obesity indicating a substantial public
health issue with severe obesity. Peo-
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ple with class III obesity experience
the greatest danger to their life through
potential fatal outcomes such as car-
diovascular disease, stroke, obstruc-
tive sleep apnea and specific forms of
[31].Research indicates that
people classified in this weight catego-

cancer

ry face reduced life expectancy along
with a need for medical care including
bariatric surgery to successfully reduce
weight and enhance health results[32]
. This comprehensive patient analysis
demonstrates the necessity of creating
specific intervention programs to stop
obesity from advancing further among
obese populations [34] .[33]who re-
ported that obesity imposes an increas-
ing burden on society through the re-
lated diseases . This is especially true
of class III obesity due to the diseases
it may cause.

Resultsrevealed significant (P<0.01)
increase of IL-18 in obese participants
and the control participants . This re-
sult agreement with [35]which demon-
strated a progressive increase in IL-18
levels .Since a positive association
founded between IL-18 levels and var-
ious metabolic parameters, lipid pro-

files, estimates of insulin sensitivity,

and could be used to predict metabolic
risk. IL-18 functions as a pro-inflam-
matory cytokine because it regulates
immune responses together with man-
aging chronic inflammation and meta-
bolic disorders [36].

Experimental evidence demon-
strates that obesity-related elevation of
IL-18 corresponds to metabolic dys-
function and adipose tissue inflamma-
tion [37 ]. Literature has shown that
IL-18 drives insulin resistance devel-
opment during obesity by enabling in-
flammatory macrophages into fat tissue
which enhances inflammatory marker
genes TNF-a and IL-6 [38] .Studies
show that IL-18 functionally raises
the cardiovascular disease and type 2
diabetes risk for obese people because
it activates endothelial dysfunction
and promotes vascular inflammation

[39].There were a highly significant
(P<0.01)increase in total cholesterol
levels , triglycerides , LDL and VLDL
in obese patients than control partici-
pants .While HDL levels in blood was
noticeably lower. This agree with [40]
who reported that Obesity impacts neg-
atively the CV system in several ways,
and it 1s recognized that obesity can



147 ||

dudlyell de olall - duy il duds - duodellg dugy il Sluwlyadl ddao
02025 il - 6Ll pgle - jue GWI alaall - ggpuiiellg guolBdl el

have associations with CVD dependent
of increasing the fat in body . Also
Present finding are agreement with41 ]

[who reported that lipid metabolism
demonstrates changes in obese sub-
jects because their elevated total cho-
lesterol and LDL levels possibly stem
from excessive body fat and insulin
resistance and impaired lipid drainage
systems. Also the present result agree
with [42]who suggested that excessive
triglyceride levels in obese individuals
stem from hepatocyte overproduction
of triglyceride-rich lipoproteins along
with VLDL particle clearance defects
which denote obesity-related dyslipid-
emia .

The increase in triglyceride lev-
els establishes close connections to
insulin resistance and heightens car-
diovascular disease dangers in people
with abdominal obesity [ 43 ]. Obe-
sity creates dyslipidemia which stands
as a well-recognized cardiovascular
disease and metabolic syndrome and
atherosclerosis risk factor [ 44 ].The
main risk factor for atherosclerosis de-
velopment comes from elevated levels
of LDL cholesterol because this lipid
substance produces arterial wall lipid

accumulation which generates plaques
that result in heart disease complica-
[45]. HDL levels decrease in
obese patients which poses medical

tions

concerns because HDL acts as the main
transporter of excess cholesterol out of
bloodstreams [46] .

A low level of HDL cholester-
ol functions as a fundamental meta-
bolic syndrome pore indicator which
matches up with severe cardiovascular
threats [47]. The levels of HDL decline
due to inhibited hepatic lipase activity
combined with elevated triglycerides
and decreased cholesterol efflux ca-
pabilities of HDL particles according
to research from [48].Several mech-
anisms contribute to obesity-induced
dyslipidemia, including increased adi-
pose tissue mass, which leads to high-
er free fatty acid release and promotes
hepatic triglyceride production [49]
Insulin resistance, which impairs the
regulation of lipoprotein lipase and
hepatic lipase, resulting in altered li-
[50].The test

showed a strong positive relationship

poprotein metabolism

between IL-18 levels and lipid profile
(cholesterol ,triglycerides , LDL , and
VLDL).
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Conclusion

It can conclude that the eleva-
tion of lipid profile play a major role
in pathogenicity of obesity which is
heightened cardiovascular risk . also
the pro- inflammatory Cytokines (IL-
18) play a major role in cause The in-
flammation statement in obese patients
.So this research reported a positive
association was found between IL-18
levels and lipid profiles, estimates of
insulin sensitivity, and could be used
to predict metabolic risk and the poten-
tial involvement of IL-18 in the cardio
metabolic syndrome.
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