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ABSTRACT

Background: The study's objective is to look at the Hepatitis C virus in Al-Najaf province patients
who have diabetes mellitus. In order to accomplish this, a total of 85 patients (44 men and 41 women)
from AL-Hakeem Hospital in AL-Najaf province who were suspected of having diabetes and the
hepatitis C virus , during the period from April 10, 2024, to January 5, 2025. Their age are ranged
between (=20 and <41). The detection of IgG specific for HCV was done by the use of third
generation of ELISA technique, and the Estimation of human IL-18 in serum was performed using
sandwich-ELISA. The study's findings showed a significant prevalence of disease in adults, with 38%
of those aged <41 and 26% of those aged 31-40 years having the condition. The findings showed that
groups of patients with diabetes had higher levels of specific anti-HCV IgG antibodies than groups
without diabetes .The percentage of HCV patients without diabetes was 82.1%, whereas the
percentage of HCV patients with diabetes was 17.9%. Patients with diabetes exhibited significantly
greater blood levels of IL-18 (50.3 pg/ml) than those without diabetes (control group), with a mean
concentration of 5.88 pg/ml, P<0.05, according to the current study. The study found a substantial
difference in serum levels of IL-18 between HCV patients with diabetes and those without the disease.
With a mean value of 44.97 pg/ml (P<0.05), it is clear that HCV patients with diabetes had higher
blood levels of IL-18 (55.39 pg/ml) than HCV patients without diabetes.
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INTRODUCTION

The viral condition known as hepatitis C is
brought on by a hepatotropic virus that targets
liver cells and causes liver scarring, which
usually becomes noticeable after many years
(HCV) (1). A participant of the Flaviviridae
family, HCV is a genus of Hepaciviruses that
are extremely tiny, measuring between 55 and
65 nm, having a single positive sense,
ribonucleic acid (RNA) genom, and
encapsulated (2). In addition, three to elevent
percentages of patients will progress liver
cirrhosis in 20 years, which is associated with
the risk of hepatocyte disappointment and liver

cancer. About 170 million people worldwide
are infected with HCV; 20-30% of patients
recover on their own, but 70-80% of patients
remain chronically infected (3).
Bryoglobulinemia, thrombocytopenia,
Sjogren's syndrome, porphyria cutanea tarda,
lichen planus, B-cell lymphoproliferative,
insulin resistance (IR), and type 2 diabetes
mellitus (T2DM) are the most prevalent
extrahepatic symptoms (EHM)
(4).

Numerous trainings have observed the
connection among HCV infection and the
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progress of diabetes, and it has been found that
patients with HCV infection have a greater
occurrence of type two diabetes than patients
with other types of chronic hepatitis. HCV and
T2DM are chronic diseases that significantly
increase morbidity and mortality(5). Any stage
of a hepatitis infection can result in the
development of diabetes and IR. A number of
hypotheses have been proposed to explain how
HCV causes IR and hyperglycemia in CHC
patients. It mostly causes IR by interfering
with the liver cells' insulin signaling system
and inflammatory  cytokines including
interleukin-18 regulation (I1L-18)(6).

Direct percutaneous blood exposure—
injection drug use, transfusion, or
transplantation from infectious donors—is the
primary method of acquiring an HCV
infection, even though mucosal contact with
blood or serum, such as during cosmetic
procedures, sexual partner infections, and
perinatal transmission, is less effective (7).
The virus's capability to prevaricate the host's
immune system and resist antiviral therapy is
connected to its capability to infect the host for
the rest of their life. Typically, HCV exposure
leads to a chronic infection that is accompanied
by a persistent infection (8).

Cytokines are essential for liver formation
and renewal as well as inflammatory
progressions such liver fibrosis ,viral liver
disease, and liver cirrhosis. They mediate both
physiologic and pathologic processes in the
liver (9). Interleukin-18, a pro-inflammatory
cytokine that belongs to the IL-1 superfamily
and aids in promoting Thl's pro-inflammatory
response, is produced by macrophages and
other cells (10). It can control both adaptive
and innate immune responses by influencing B
cells, T cells, dendritic cells, monocytes, and
natural killer (NK) cells (11). It has several
functions in chronic inflammation as well.
(12). IFN-y is created by natural killer (NK)
cells in response to I1L-18, which promotes Thl
cell proliferation and increases the cytotoxic
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influence of NK cells (13). Interleukin-18, or
IL-18.

Cytokines have been linked to the directive
of both acquired and innate immunological
reactions and are important in autoimmune
infections by controlling the "Th1- and Th2-
immune responses”(14). Non-hematopoietic
cells and hematopoietic cells can both produce
IL-18. Kupffer cells, which are liver-resident
macrophages, were initially shown to
synthesize it even when they were not
activated and were at rest (15). The training
aimed to determine the occurrence of type two
diabetes mellitus in people with chronic HCV
infection by analyzing 1gG antibodies to HCV
infection using third-generation ELISA, and
measuring the blood levels of IL-18 in
individuals with HCV infection and HCV-
T2DM.

METHOD

Get 85 blood samples from hepatitis C virus
patients. In order to extract serum for
serological testing, five milliliters of venous
blood were collected in coagulate gel tubes and
centrifuged. The serum were placed in sterile
appendrofe tubes in three times and stored
frozen at -20 C °for the ELISA test to determine
the level of I1L-18 and HCV. The blood was
centrifuged at (3000rpm) for two minutes later
being left at room temperature for about half
an hour to allow for coagulation.
1-Detection of hepatitis C virus

The third-generation ELISA method was
employed to identify HCV-specific 1gG. The
third generation HCV ELISA kit detects HCV
antibodies using a two-step incubation process
using a solid phase, indirect ELISA test.
Recombinant, highly immunoreactive antigens
that match the core and non-structural sections
of HCV are pre-coated onto polystyrene micro
well strips (third generation HCV ELISA). The
test was carried out following the guidelines
provided by the manufacturer.
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2-Estimation of human IL-18 in serum

The ELISA kit use the sandwich-ELISA
technique. This kit comes with a 96 micro titer
plate that has been adsorbed with an IL-18-
specific antibody. "Once the samples and
standards were placed in the appropriate wells,
the specific antibody was combined with them.
The well was then filled with a biotinylated
detection antibody specific to IL-18 and
allowed to bind. The wells were filled with the
Avidin-Horseradish Peroxidase (HRP)
conjugate and then incubated. Following the
removal of the unbound components from the
wells, chromatogenic substrates were added to
each well and allowed to incubate”. Only when
IL-18, biotinylated detection antibody, and
Avidin-HRP conjugate are present will the
wells' color change. A stop solution is added to
each well to halt the enzyme-substrate reaction
and change the color from blue.

Ethical Committee

Technical University of Al-Furat Al-Awast
oversaw and suggested this effort. Without the
use of extra materials or alterations, and with
permission from the Iragi Ministry of Health's
Medical Ethics Committee, all of the samples
utilized in this study were acquired in
compliance with the research protocols for
each kind.

Statistical Analysis

A computerized database structure was
created from the data. Microsoft Excel 2010 in
conjunction with the computer program Graph
Pad Prism (version 6) was used to perform the
statistical analyses.

Results were presented with p < 0.05 being
observed as statistically significant. The
correlation coefficients were used to find
relationships between IgG and 1L-18.

RESULT

Between 10 April 2024 A.D. and 5 January
2025 A.D., a total of 85 individuals (44 male
and 41 female) from"AL-Hakeem Hospital in
AL-Najaf province"were suspected of having
diabetes and the hepatitis C virus. They are
between the ages of 20 and 41. The patient
groups were distributed into the following
categories:
1-Distribution of patients depending on the
age

The study's findings showed a significant
prevalence of illness in adults, with 38% of the
(<41) age group and 26% of the (31-40) age
group having the condition, respectively (table
1).

Table-1:Show the distributions of patients according to age:

(>20)Years 20(24%)
(21-30_Years 11(13%)
(31-40)Years 22(26%)
(<41) Years 32(38%)
Total 85(100%)
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2-Distribution of hepatitis C patients
according to gender

The hepatitis C patients were split into two
groups (M and F) based on their gender. The
current study revealed that the male group had
the largest proportion, including 44/85 (52%)
patients, while the female group had 41/85
(48%) patients, as seen in figure (1).

3-Distribution of hepatitis C patients
according to T2DM

The findings showed that groups of
patients with diabetes had higher levels of
specific anti-HCV IgG antibodies than those
without diabetes. Based on their type 2
diabetes, the hepatitis C patients were split into
two groups (A and B).According to figure (2),
group A represents HCV patients without
diabetes, which made up 82.1% of the total,
and group B represents HCV patients with
diabetes, which made up 17.9% of the total.

4-Distribution of hepatitis C patients
according to concentration of 1L-18

According to the current investigation,
patients with diabetes had a substantially
higher blood level of IL-18 (50.3 pg/ml) than
patients without diabetes (control group),
which had a mean concentration of 5.88 pg/ml
P <0.05, figure (3).

5- Comparison IL-18 Level between HCV
Patients with diabetes and without diabetes

According to the results of the current
investigation, HCV patients with diabetes and
those without diabetes had significantly
different blood levels of IL-18. It is evident
that HCV patients with diabetes had higher
blood levels of 1L-18 (55.39 pg/ml) than HCV
patients without diabetes, with the mean.
concentration being 44.97 pg/ml, P<0.05,
figure (4).

Gender Groups

mMale

m Femalke

Figure-1 : Distribution of HCV infected patients according to gender
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T2DM

B2.10%

mA
mB
Figure I : Distribution of HCV infected patients according to T2DM
Ac:the patients without diabetes.
B: the patients with diabetes.
Serum level of IL-18 Pg/ml
m Casees
m Control

Figure-3}:Distribution of HC'V patients according to concentration of IL-18.
Cases: the patients with diabetes.
Control:the patients without diabetes.

Serum level of TNF-a Pg/ml

m HCV patients with diabetes

m HCW patients without
diabetes

Figure-4:Comparison IL-18 Level between HCV Patients with diabetes and without diabetes
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DISSCUSION

The hepatitis C virus's significance as a
danger influence for developing type 2
diabetes was identified in the current study
using single markers. The laboratory approach
relies on the immunological metric I1L-18 and
the detection of particular anti-HCV 1gG by
ELISA.

Hepatitis C virus infection and type two
diabetes mellitus are prevalent diseases that
have a major global impact. Patients who have
gotten hepatitis C frequently develop type two
diabetes mellitus, and a substantial amount of
research and data supports the idea that "that
HCYV infection is a risk factor for developing
T2DM" (16).

One of the most effective diagnostic
techniques  for identifying  anti-HCV
antibodies generated in reaction to viral
infection is ELISA. Since the third generation
of ELISA for HCV can identify antibodies to
four recombinant viral proteins (NS5, NS4,
NS3, and core protein), it is more sensitive and
specific than its predecessors (17).

According to Wang et al. (2003), people
between the ages of 50 and 65 have a higher
frequency of anti-HCV IgG than do younger
people. Additionally, they stated that women
are more likely than men to be suspected of
having HCV (18).

In Pakistan,”Amjad et al. (2010) found that
the occurrence of HCV rose as the number of
individuals grew, with the maximum
prevalence occurring in those over 41.
However, the findings showed that males
reported a higher frequency of HCV infection
than females (19).

Because the core-encoding region of HCV is
sufficient to induce IR by the previously
defined mechanism either directly or
indirectly, the pathophysiology of HCV-
associated type 2 diabetes mellitus consists of
insulin resistance, increased hepatic tumor
necrosis factor alpha, elevated hepatic glucose
production, and a defect in insulin secretion.
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T2DM in individuals with HCV was found to
be mostly caused by these two variables (20).
Second, a large percentage of pre-existing risk
factors for diabetes, including advanced age
and a positive family history, also significantly
contribute to the likelihood of developing
diabetes in people with HCV(21).

According to Southeast Asian reports,
among HCV-positive individuals under 40
years of age, the occurrence of type two
diabetes was 31.5% (114/361). Additionally,
new research indicates that the prevalence of
type two diabetes is three times greater in
patients with HCV seropositive status than in
the control group that is not infected with HCV
(22).

According to the findings of two earlier
investigations, type 1 diabetic individuals have
higher circulating IL-18 concentrations than
nondiabetic people (23). Nicoletti et
al.'investigation revealed that newly diagnosed
type 1 diabetes individuals' IL-18
concentrations remained unchanged. There
have also been reports of elevated circulating
IL-18 levels in type 2 diabetes, with insulin
resistance serving as the primary underlying
cause (24).

Further studies have shown that raised ranks
of mingling plasma IL-18 are strongly
correlated by the severity of HCV infection.
IL-18 and hepatic histological activity were
positively correlated in 20 patients with
chronic hepatitis C (25).

CONCLUSION

According to the study's findings, those
over 41 who have an HCV infection are more
likely than those in other age groups to develop
type 2 diabetes. It was also determined that
patients with HCV are at a greater danger of
evolving type Il diabetes. Lastly, a high level
of the inflammatory cytokine IL-18 is essential
for HCV pathogensis, which results in type 2
diabetes.
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