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Abstract

Background. Despite development of vaccines and antiviral treatment, HBV continues to be significant health
threaten globally and many risk factor associated with HBV chronic infection including fibrosis, cirrhosis and
hepatocellular carcinoma. Pro-inflammatory cytokine as IL -18 has pivotal role in many infectious and inflammatory
disease. Genetic variations of IL-18 may be having an impact to HBV chronic infection. Aim. Our investigation aimed
to understanding role of IL-18 SNP (rs 1946518) and vulnerability to HBV chronic infection. Methods. A total of
ninety blood samples were included in this study; thirty sample were collected from individuals infected with HBV
and CKD; those patients with mean age 48.8 = 13.57 and thirty CKD patients without HBV infection. Thirty healthy
individuals were selected randomly to represent the control group with mean age 36 + 10.16 for comparison purpose.
Genomic DNA for both groups was extracted. Results. Our findings revealed increased level serum IL-18 in HBV
and HDP patients were the mean concentration 350.23+£185.17 pg / ml as compared to control group with less mean
concentration 176.53+£50.33 pg / ml. Genotyping and allele frequencies of (rs 1946518) showed non-significant
variation between patients and control were (P > 0.05). Moreover. individuals with CA and AA mutation are more
likely to be infected with HBV in comparison with individuals with wild type AA and there was significant correlation
between IL-18-607 C/A SNP and its concentration. Conclusion. CHBYV patients and HDP patients have higher level
of IL-18 in comparison with healthy individuals with less level. IL-18 -607 C/A had an impact on the level of this pro-
inflammatory cytokine. Also, individuals with CA and AA mutation at high risk to HBV and CKD infection than those
individuals with CC genotype.
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Introduction chronic hepatitis, which is determined by the
host immunity (Hasson, 2024). Chronic HBV

Hepatitis B virus infection remains ) ) ) . :
P patients at risk of cirrhosis, liver failure and

serious health issue and according to
estimates, about 257 million of population
infected with the wvirus. This liver
inflammation caused by virus belongs to
hepadnaviridae family (Hammood et al.,
2022). Also, other factor can cause hepatitis
like toxic substances (certain drugs, alcohol),

hepatocellular carcinoma HCC. Annually,
about 877, 000 of mortality rate due to liver
cirthosis or/and HCC. According to
community based- study in Iraq, the
prevalence of HBsAg were 1.6%. HBV is
tiny; partially double stranded DNA virus
with genome length 3.2 Kb, including four
genes HBsAg, X gene (transcriptional
activator), HBcAg and HBV Pol/RT (Qassim
et al., 2016). HBV is blood-borne virus that

195

other infections, autoimmune disease and
bacteria. Infection with the hepatitis B virus
may be acute, subclinical or progression to
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transmitted via direct contact with infectious
blood or other body fluids. Also,
haemodialysis treatment poses risks of HBV
transmission due to blood transfusion
process. Interaction between the invading
virus and host immune response cause
impairing of innate and adaptive immunity
causing persistent infection.

Hepatitis B chronicity divided into 4
phases including immune tolerant phase,
immune active phase, immune control phase
and lastly immune clearance. Compared to
HBV chronic carriers, patients with acute
HBYV are more infectious than those chronic
carriers. In addition to liver dysfunction,
various consequences associated with HBV
persistent infection including impaired of
renal function due to the decrease renal blood
supply causing renal dysfunction, renal
illness maybe acute or progress to chronic
renal failure (Massat et al., 2022). IL-18 is
pro-inflammatory cytokine belongs to IL-1
superfamily, produced by activated immune
cells such as macrophage, monocyte,
immature dendritic cell and Kupffer cell
(Thim et al., 2022). IL-18 triggers cytotoxic
and inflammatory immune cell response
leading to autoimmunity. IL-18 is crucial
modulator of T- cell activation and
proliferation, linked with several types of
inflammatory, autoimmune diseases and
cancers. The gene of IL-18 located on
chromosome 11q22.2—q 22.3, promoter
region have three SNPs are 607 C/A (rs
1946518), 137 G/C (rs 187238) and 656 G/T
(rs1946519). Those genetic variations that
alter transcriptional activity of IL-18 which
can effect on T-cell function, tigger an
immunological dysfunction and eventually
lead to development of chronic infection.

Materials and Methods

Ninety blood sample of (67male and 23
female) have been collected, then divided
into thirty patients infected with HBV and
CKD; thirty CKD patients without HBV
infection and the remaining thirty individuals
chosen randomly to represent the control
group. The mean ages of patients and control
were 48.8 + 13.57 and 36 =+ 10.16
respectively. All procedures were conducted
after obtaining requisite ethics committee
permission from Biology Department
(University of Baghdad) with authorization
reference number CSEC/1223/0135 in 16
December 2023 and acquire patients’
permission.

Blood samples

Five ml of venous blood was drawn from
both patients and control; three ml were
placed into serum separator tube (gel tube).
Following that, centrifuged at 3000 rpm for
10 minutes to aspirate the serum. The
obtained serum used for detection of HBsAg
and assessment of IL-18 serum level.

Serological Diagnosis of HBV

Enzyme Linked Immunosorbent Assay
was used to detect presence of HBsAg by
using (USCN / China) ELISA kit for both
patients and control group and in compliance
to the manufacturer’s instructions.

DNA extraction

The two ml placed in EDTA tube for
genomic DNA extraction by using DNA
extraction kit (Geneaid human kit). DNA
purity and concentration checked using
Nanodrop (Thermo, USA), purity measured

at 260/280 nm and the concentration
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calculated (ng/ pL). DNA stained with
Ethidium bromide confirmed no damage
when running on 1% of agarose gel at 80
volts for half hour. IL-18 SNP (rs 1946518)
using Allele Specific- Polymerase Chain
Reaction (AS-PCR) IL-18 -607 C/A was
investigated.

The PCR reaction for (rs 1946518) with
final volume was 25uL, consisting of 1 uL of
forward primer, 1 pL of reverse primer, 12.5

puL of master mix, 1.5 of DNA and 9 pL of
nuclease free water. The PCR reaction
preformed in  (Rotor U.S)
Thermocycler and as displayed in table 2.
One percent of agarose gel used for PCR
product electrophoresis; length/size was
measured in comparison with 100 bp of DNA
ladder (Geneaid, Taiwan).

gene,

Table 1: Primer sets used in current investigation (Hasan and Naif, 2017).

o Amplicon
ID SNP Description Sequence size (bp)
Two sequence F1.GTTGCAGAAAGTGTAAAAATTATTAC
rs 946518 | specific forward
primer F2:GTTGCAGAAAGTGTAAAAATTATTAA 196
Reverse TAACCTCATTCAGGACTTCC

Table 2: The PCR program used in IL-18 SNP (rs 1946518) amplification

Temperature and Cycle
Siep Temperature Duration number
Initial 95°C 5 minutes 1 cycle
denaturation
Second 94 °C 30 second
denaturation 40 cycles
Annealing 54 °C 60 second
Extension 72 °C 30 minutes
Final extension 72 °C 5 minutes 1 cycle

Figure 1: Agarose gel electrophoresis of 196 bp of IL-18 (rs 1946518) that was stained with ethidium bromide.
Ladder lane: DNA ladder with 100 bp; lanes 1,2,3,4,5,6 and 7 were the tested samples.
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The homozygous genotypes (CC or AA)
were presented by single band on one line,
while heterozygous genotype (CA) was
presented by single band on two adjustment
lines for each sample.

Statistical analysis

Analysis was conducted using R 4.4.1 to
conduct all the statistical analysis used in this
project. Hardy-Weinberg equilibrium
(HWE) was evaluated using the exact 2x2
function from the exact2x2 package,
ensuring accurate assessment of allele
distribution within the population.

Pearson’s chi-square test was applied to
compare allele frequencies between groups,
providing a robust measure of association. In
cases where expected cell counts were too
low for reliable chi-square results,

Fisher’s exact test was employed to ensure
statistical validity. p-values were calculated

for each analysis to assess the significance of
any observed differences, with a particular
focus on understanding the genetic variation
and its potential implications for group-
specific outcomes. These methods allowed
for a detailed evaluation of genetic patterns
and their broader biological relevance (cox &
Lewis, 1966).

Results

Measurement of Interleukin 18 serum
level Our finding showed significantly higher
increased of IL-18 serum level in patient
groups were the mean concentration
350.23+185.17 pg / ml as compared to
control group with less mean concentration
176.53+50.33 pg / ml as shown in table 3
ompatible with another study done by Zhou
et al., were showed elevated level of serum
IL-18 in HBV patients as compared with
control group.

Table 3: Serum IL-18 level in patients and control

Group IL-18 (pg/ml)
Patients 350.23+185.17
Control 176.53+50.33
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Purity of DNA and concentration

DNA concentration determined using
Nanodrop that measured absorbance at
wavelength 260 nm. Purity calculated using
general formula:

DNA purity (ng/ pL) = absorbance at 260
nm/ absorbance at 280 nm. IL-18-607 C/A
Genetic polymorphism and allele

frequencies. Two alleles were detected at

Interleukin-18 (rs 1946518) including the
AA wild type allele and CC homozygous
mutation. Samples were split into three
groups (CC, AA and AC). The result in table
(4) demonstrated that there were non-
significant differences in (CC and CA and
AA) genotyping between CHBYV patients and
CKD in comparison to control group were P
>0.05.

Table 4: Allele Frequencies and Genotype of rs 1946518 between CHBV and CKD compared to control group.

SNP :;:gg Genotype NObserveg e NExpecte((l) e P value

C/C 8 27.58 9.9 34.36

CHBV C/A 19 62.02 14 48.51 0.322
A/A 3 10.34 4.96 17.12
C/C 10 33.33 9.6 32.11

rs1946518 HDP C/A 14 46.66 1473 | 49.11 0.963
A/A 6 20 5.6 18.78
C/C 10 33.33 1267 | 4225

Control C/A 19 63.33 13.65 455 0.099
A/A 1 3.33 3.67 12.25

The study carried out by Yu and his
group in 2019 showing significant
association of IL-18 polymorphisms (rs
1946518) and (rs 187238) with susceptibility
to HBV and HCV viral infection. Due to the
effect of these wvariations on biological
activity of IL-18 causing an immunological
dysfunction, affecting on immune responses
to viral infection and eventually confer
vulnerability to viral hepatitis (Yu et al.,
2019).While (Quan et al., 2019) investigated
that this genetic variation effects on
biological activity of IL-18,
immunological dysfunction and chronic
hepatocellular

causing

injury that eventually increase susceptibility
to HCC. Accordance to study done by (Qader
et al., 2021), it has been linked this
polymorphism  with many types of
malignancies such as colorectal cancer CRC,
which revealed that presence of heterozygous
CA increase risk of colorectal cancer,
whereas the homozygous CC genotype
protect against this type of malignancy
(Qader et al.,, 2021). Moreover, table 5
showed that comparison of CC, CA and AA
allele frequencies and genotyping among
HBYV patients and healthy subjects.
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Table 5: Allele analysis of IL-18 SNPs and their association with increased risk of contracting the HBV virus.

Genotypes CHBV Control Odds o P
SNP and alleles N % N % ratio 95%CI1 value
0.32 to
C/C 8 |2758| 10 | 33.33 3 587 0.34
e C/A 19 |62.02] 19 | 63.33 | 0.33 0";37“’ 0.36
A/A 3 1034 1 | 333 | 0.26 0‘203 6“’ 0.29

The statical test (Table 6) revealed that

individuals with CA and AA mutation are

more likely to be infected with HBV in

comparison with individuals with wild type
AA.

Table 6: Allele analysis of IL-18 SNPs and their association with increased susceptibility to CKD.

Genotypes HDP Control Odds o P
SNP and alleles N % N % ratio 93%Cl value
1946518 C/C 10 33.33 10 33.33 6 0.80 to 56.25 | 0.097
rs C/A 14 46.66 19 63.33 0.123 0.01 to 1.03 0.064
A/A 6 20 1 3.33 0.167 0.02 to 1.33 0.125
Also, Chronic ~ kidney  disease and CKD infection than those individuals

susceptibility increased in individuals with
CA and AA genotype more than those
individuals with CC genotype were OR < 1.
group. Moreover, individuals with CA and

with CC genotype The Pearson test showing
significant correlation of IL-18 SNP (rs
1946518) and IL-18 level where it cause
increasing the level of this

in pro-

AA mutation are more vulnerable to HBV

inflammatory cytokine (Table 7).

Table 7: Correlation between SNPs and IL-18 concentration.
Stud

SNP groug Genotype number | Concentration P value
C/C 8 103

CHBV C/A 19 198 P<0.05
A/A 3 206
C/C 10 217

rs1946518 | ypp C/A 14 176 P=0.02
A/A 3 215
C/C 10 105

Control C/A 19 102 P=0.59
A/A 1 115
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Discussion

The present study demonstrated a
significant elevation in serum IL-18 levels in
patient groups compared with the control
group, suggesting an important role of this
cytokine in inflammatory and immune
responses associated with disease conditions.
These findings are consistent with the study
conducted by Zhou et al, which reported
elevated serum IL-18 levels in patients
infected with HBV compared with healthy
controls. In addition, the current study
investigated the IL-18 gene polymorphism
(rs1946518) and its possible association with
disease susceptibility. Although the genotype
distribution did not show statistically
significant differences between patient and
control groups, individuals carrying CA and
AA genotypes appeared to be more
susceptible to HBV infection and CKD
compared with those carrying the CC
genotype. These results are partially
supported by the study conducted by Yu et al.
(2019), which reported a significant
association between IL-18 polymorphisms
(rs1946518 and rs187238) and susceptibility
to HBV and HCV infections. The authors
suggested that these polymorphisms may
affect the biological activity of IL-18, leading
to immune dysfunction and altered immune
responses to viral infections. Similarly, Quan
et al. (2019) demonstrated that IL-18 genetic
variations may influence cytokine activity,
contributing to chronic hepatocellular injury
and increased susceptibility to hepatocellular
carcinoma (HCC). Furthermore, Qader et al.
(2021) reported that IL-18 polymorphisms
are associated with several malignancies,
including colorectal cancer (CRC). Their
findings indicated that the heterozygous CA

genotype may increase the risk of colorectal
cancer, whereas the CC genotype may have a
protective role against this malignancy.

Overall, the findings of the present study
suggest that IL-18 gene polymorphism may
influence IL-18 production and inflammatory
responses, thereby potentially contributing to
susceptibility to diseases such as HBV
infection and chronic kidney disease.

Conclusions

CHBYV patients and HDP patients have
higher level of IL-18 in comparison with
healthy individuals with less level. IL-18 -
607 C/A had an impact on the level of this
pro-inflammatory cytokine. Also, individuals
with CA and AA mutation at high risk to
HBV and CKD infection than those
individuals with CC genotype.

References

1. Barbier, L.; Ferhat, M. and Salamé, E. et al.
(2019).  Interleukin-1  family  cytokines:
keystones in liver inflammatory diseases. Front
Immunol, 10, 2014.

2. COX, D. & LEWIS, P. 1966. The statistical
analysis of. Series of Events.

3. Garthwaite, E.; Reddy, V.; Douthwaite, S.; Lines,
S.; Tyerman, K. and Eccles, J. (2019). Clinical
practice guideline management of blood borne
viruses within the haemodialysis unit. BMC
nephrology, 20(1), 388.
https://doi.org/10.1186/s12882-019-1529-1.

4. Hammood, A.K.; Gharbi, W.A. and Abdul
Razzaq, S. A. (2022). Estimation of Liver
Enzymes in Patients Infected with Hepatitis B
Virus in Baghdad Hospitals. Iraqi Journal of
Biotechnology, 21(2);1-8.

5.  Hasan FT, Naif HM (2017) Association of Gene
Polymorphisms and Serum Levels of IL-18 with
the Susceptibility to Infection with Hepatitis B

201


https://doi.org/10.1186/s12882-019-1529-1

10.

11.

12.

Iraqi Journal of Biotechnology

Virus. J Infect Dis Med 2: 117. doi:
10.4172/2576-1420.1000117.

Hasan, O.M.; Rasheed, M.N and Al-Waysi, S.A.
A. (2019). Rate of microRNA 101 Level in
Sample of Iraqi Patients with Chronic Hepatitis
B  Virus Infection. Iraqi
Biotechnology, 18(3): 97-103.

Journal of

Hassoon, H.J. (2024). Estimation of the IL- 33
and TNF-a Levels among Chronic Hepatitis B
Virus Patients. Iraqi Journal of Science, 65(6):
3075-3081.

Thim, S.A.; Abubakar S.D.; Zian, Z.; Sasaki.;
Saffarioun, M.; Maleknia, S.; and Azizi, G.
(2022) Interleukin-18 cytokine in immunity,
inflammation, and autoimmunity: Biological role
in induction, regulation, and treatment. Front.
Immunol. 13:919973. doi:
10.3389/fimmu.2022.919973

Jia, J.; Li, Y.; Wei, C.; Guo, R..; Xu, H..; Jia, Y.;
Wu, Y.; Li, Y.; Wei, Z.; Qi, X.; Li, Z.; Gao,
X.(2019).
progression and viral replication in patients with
chronic  hepatitis B

EXPERIMENTAL AND
MEDICINE, 17: 4730-4740.

Factors associated with disease
virus infection.
THERAPEUTIC

Kamimura, H.; Setsu, T.; Kimura, N.; Yokoo, T.;
Sakamaki, A.; Kamimura, K.; Tsuchiya, A.;
Takamura, M.; Yamagiwa, S.; and Terai, S.
(2018). Renal Impairment in Chronic Hepatitis
B: A Review. Diseases (Basel, Switzerland),
6(2), 52.
https://doi.org/10.3390/diseases6020052.

Khalid, M.D. (2014). Comparative Study
Between Serological and Molecular Diagnosis
test for HBV and HCV in Chronic Renal Failure

Patients on Hemodialysis in Nineveh
Government/Iraq. Iraqi Journal of
Biotechnology, 13(2): 186-192.

Kim, J.H and Yim, S.Y. (2019). The

epidemiology of hepatitis B virus infection in
Korea. Korean Journal of Internal Medicine, 34:
945-953.

13.

14.

15.

16.

17.

18.

19.

20.

Le, M. H.; Yeo, Y. H.; Cheung, R.; Henry,
L.;Lok, A. S and Nguyen, M. H. (2020). Chronic
Hepatitis B Prevalence Among Foreign-Born
Adults in the United States, 1999-2016.
Hepatology, 71(2): 431-443.

Li, TY.; Yang, Y.; Zhou, G. Tu.; Z.K. (2019).
Immune suppression in chronic hepatitis B
infection associated liver disease: A review.
World Journal of Gastroenterology,25(27): 3527-
3537.

Mata, G.; F.da.; Fernandes, D. E.; Luciano, E. de
P, Sales, G. T. M..; Riguetti, M. T. P & Kirsztajn,
G. M., 2021. and kidney
involvement in human viral diseases caused by
SARS-CoV-2, HIV, HCV and HBV. Journal of
Venomous Animals and Toxins including
Tropical Diseases, 27: €20200154.URL (https: //
doi.  org/10.1590/1678-9199-JVATITD-2020-
0154.

Inflammation

Masset, C.; Le Turnier, P.; Bressollette-Bodin,
C.; Renaudin, K.; Raffi, F.; Dantal, J. Virus-
Associated Nephropathies: A Narrative Review.
Int. J. Mol. Sci. 2022, 23, 12014.

Mohsen, R.T.; Al-azzawi, R.H. and Ad'hiah, A .H.
(2020). Serum Level of Interleukin-35 in Patients
with Chronic Hepatitis B Virus Infection. Iraqi
Journal of Science, 61(11): 2860-2865.

Molaei, V.; Fattahi, M.R.; Haghshenas, M.R.;
Hosseini, S.Y.; Malekhosseini, S.A and Sarvari,
J. (2023). Polymorphism Analysis of Interleukin-
18 and Interleukin-37 Genes in Hepatitis B
Infections with  Different Outcomes: A
Preliminary Report from an Iranian Population.
Asian Pac J Cancer Prev, 24 (2): 411-416.

Qassim, R.; Utba, N.M and abdulgader, T.
(2016). The Role of Toll Like Receptor -2 in
Hepatitis B Infection. Iraqi Journal of Science,
57(2C):1383-1390.

Sharma, P.; Sawtell, R.; Wang, Q.; and Sise, M.
E. (2023). Management of Hepatitis C Virus and
Hepatitis B Virus Infection in the Setting of
Kidney Disease. Advances in kidney disease and
health, 30(4): 343-355.
https://doi.org/10.1053/j.akdh.2023.04.003.p-:1

202



https://doi.org/10.3390/diseases6020052
https://doi.org/10.1053/j.akdh.2023.04.003.p-;l

21.

22.

Iraqi Journal of Biotechnology

Yu, Y.; Qu, J.; Zhou, C.; and You, G. (2019).
Relationship of genetic polymorphisms in
CTLA-4 and IL-18 with viral hepatitis: evidence
from a meta-analysis. Epidemiology and
Infection; 147, 313, 1-7. https://doi.org/
10.1017/80950268819001997.

Zhanga, S.; Yanga, X., and Wang, W. (2020).
Associations of genetic polymorphisms in
CTLA-4 and IL-18 with chronic liver diseases:

23.

Evidence from a meta-analysis. Genomics,
112:1889-1896.

Zhou, F.; Xiong, H.; Zhen, S.; Chen, A.; Huang,
M. and Luo, Y. (2022). Serum levels of IL-12, IL-
18, and IL-21 are indicators of viral load in
patients chronically infected with HBV. Brazilian
Journal of Medical and Biological Research
(2022) 55: €12320, https://doi.org/10.1590/1414-
431X2022e12320.

203



