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Abstract

Background: The present research examines the part interleukin-17 (IL-17) plays in the progression of liver disease in people infected 
with the long-term hepatitis B virus. A proinflammatory cytokine called IL-17, linked to a number of autoimmune disorders, was 
examined in serum samples taken from different participant groups. Objective: The aim of this study is to examine the levels of IL-17 
in various participant groups and understand any possible influence on the development and course of liver fibrosis. Materials and 
Methods: There were four groups in the study: asymptomatic HBsAg carriers (n = 42), chronic hepatitis B (CHB, n = 57), liver cirrhosis 
(LC, n = 59), and the normal control group (n = 80). an Enzyme-Linked was used to measure the amounts of IL-17, while reverse 
transcription polymerase chain reaction was used to find IL-17 mRNA in peripheral blood mononuclear cells (PBMC). Results: 
Liver disorders such as cirrhosis and CHB are associated with elevated levels of IL-17. Both the subjects’ serum and PBMCs showed 
these elevated IL-17 levels, demonstrating a strong correlation with inflammation. These findings highlight the significant function 
of IL-17 in the possible management or treatment of a variety of liver-related conditions. Conclusion: The investigation comes to the 
conclusion that IL-17 levels increase as liver disease severity increases, suggesting that it is involved in the development of fibrosis and 
the progression of the disease. 

Gaining insight into the function of IL-17 may help develop more effective therapies for CHB and LC patients. It is crucial to conduct 
further research in this area to develop tailored therapeutics.
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Introduction
A prolonged liver disease caused on by the hepatitis B 
virus (HBV) is known as persistent hepatitis B (CHB). 
It may lead to many liver-related effects, such as a failing 
liver, cirrhosis (scarring), and an increased chance of 
developing carcinoma of the liver.[1,2] The virus that causes 
hepatitis B is mostly transmitted via connection to infected 
blood or other bodily fluids, such as semen or vagina, 
from a person who has been infected. It can also spread 
through sharing syringes or needles, unprotected sexual 
contact, or from an infected mother to her newborn during 
childbirth. The T lymphocyte subtypes known as Ths17 
cells are the ones that produce interleukin-17 (IL-17). 
The IL-17 family of cytokines includes several cytokines, 
such as (IL-17A, B, C, D, and E) (sometimes called 
IL-25), and IL-17F.[3,4] These cytokines are well-known for 

promoting inflammation and taking part in a number of 
immunological processes. Proinflammatory responses are 
induced and mediated in large part by IL-17 cytokines. 
They help to start and spread inflammatory reactions 
because they are involved in the enlistment and activation 
of immune cells such as neutrophils and macrophages. The 
inflammatory reactions that IL-17 cytokines contribute to 
in the pulmonary system, impacting the lungs and airways, 
are particularly well-known.[5]
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The proinflammatory molecules, cytokines (including 
IL-6, tumor necrosis factor), chemokines, and others 
that draw immune cells to the site of inflammation can 
be produced as a result of IL-17 cytokines in pulmonary 
inflammatory reactions. This may trigger neutrophil 
recruitment and activation, hence enhancing the 
inflammatory response. Additionally, IL-17 stimulates the 
synthesis of antimicrobial peptides and other elements 
that support the host’s defense against infections.[6]

Overall, IL-17 and members of its family have been 
connected to several immunological processes, including 
pulmonary inflammation, and play a substantial role in 
generating proinflammatory responses. It is possible that 
their improper control or overproduction contributes to the 
emergence of autoimmune and inflammatory illnesses.[7]

Materials and Methods
Total sample of 306 were collected from Laboratory 
Al-Harthia (CHB)—57 patients, liver cirrhosis (LC)—59 
patients, primary hepatocellular carcinoma (PHC)—67 
patients. Chronic liver failure (CLF)—43 patients with 
normal control group—80 individuals

1.	 Normal control group (n = 80): This group consists of 
individuals without any liver-related conditions and 
serves as a control for comparison.

2.	 Asymptomatic HBsAg carriers (ASC, n  =  42): These 
individuals carry the hepatitis B surface antigen 
(HBsAg) but do not exhibit any symptoms.

3.	 CHB (n = 57): These individuals have CHB, which is 
distinguished by chronic liver inflammation brought on 
by the HBV.

4.	 LC (n = 59): These individuals have hepatic cirrhosis, 
a condition where scar tissue replaces good liver tissue, 
impairing liver function.

5.	 PHC (n  =  67): These individuals have hepatocellular 
carcinoma, a type of liver cancer that originates in the 
hepatocytes.

6.	 CLF (n  =  43): These individuals have advanced liver 
disease characterized by significant liver dysfunction 
and failure.

Methods
Detection of IL-17:enzyme-linked immunosorbent assay 
(ELISA) immunity technique. This technique was used to 
evaluate the concentrations of IL-17 in serum samples. One 
popular method for determining the amount of proteins 
in biological materials is ELISA. In serum samples taken 
from the patients and healthy controls, the study aimed 
to measure the levels of fibrosis markers and IL-17 using 
the double-antibody sandwich ELISA technique with 
specialized ELISA kits. The findings of these investigations 
offer important details regarding the expression levels of 
these molecules and their possible connections to fibrosis 
and liver-related disorders: The ELISA assay was performed 

in accordance with the manufacturer’s instructions 
(Quantikine, R&D Systems, IVD®, QuantiGlo®).

A reverse transcription polymerase chain reaction 
(RT-PCR): The current study used RT-PCR to determine 
the amount of IL-17 messenger RNA (mRNA) in 
mononuclear cells of peripheral blood (PBMC) and 
validate that IL-17 mRNA was present in the PBMC 
samples that the individuals had provided. This method 
sheds light on the expression of the IL-17 gene in 
peripheral blood cells from patients with liver-related 
disorders and enables the identification and amplification 
of particular RNA sequences. There were actually two 
sets of primers used: (a) Upstream primers for IL-17A: 
5′-CCCACGGACACCAGTATCTT-3′. Reverse primer: 
5′-TGTGATCTGGGAGGCAAAGT-3′. The purpose 
of these primers is to accurately replicate the human 
IL-17A mRNA transcript. The information provided 
is unclear regarding the sequence size (1224′) indicated. 
(b) Primers for β-Actin (ACTB): forward primer: 
5′-CATCCGCAAAGACCTGTACG-3′. Reverse primer: 
5′-CCTGCTTGCTGATCCACATC-3′. These primers are 
used as a reference or normalization control. β-Actin is a 
commonly used housekeeping gene that exhibits relatively 
stable expression levels across different conditions. In this 
case, the annealing temperature was set at 55°C. Overall, 
this information outlines the experimental procedure and 
the specific primers used to assess IL-17A mRNA levels 
in PBMC samples collected from patients and healthy 
controls.

Statistical evaluation methods
By conducting student t-tests and comparing the obtained 
P-values to the predefined significance level, the researchers 
could determine whether the observed differences between 
groups or conditions were statistically significant or 
occurred due to chance. Results with P-values less than 
0.05 were likely to reject the null hypothesis and indicate a 
notable distinction between the compared groups.

Ethical approval
The necessary ethical approval from the hospital’s ethics 
committee, along with consent from the patients and 
their supporters, has been obtained. Additionally, before 
sample collection, all participants involved in this research 
are fully informed and given the opportunity to provide 
their consent for conducting the tests and publishing the 
results.

Results
These findings imply that, in contrast to the control 
group alterations in IL-17 levels have been observed in 
individuals with CLF.

IL-17 concentration found to be high in the serums of 
patients, with liver cirrhosis compared to healthy controls. 
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The degree of liver fibrosis, as assessed by clinical 
parameters or liver biopsy, has been positively correlated 
with IL-17 levels. In cirrhotic livers, increased IL-17 may 
play a role in the fibrosis and hepatic stellate cell activation 
processes.  Table 1 illustrates the found inconsistencies, 
which indicate that IL-17 may be dysregulated in a variety 
of liver illnesses, highlighting its potential significance in 
their causation.

Significant variations in parameter concentrations and 
liver IL-17 expression were found among the three 
different participant groups—ASC, CHB, and LC—
according to the data displayed in the table. While the 
CHB group revealed intermediate values, the ASC group 
showed comparatively lower parameter values.

Significant differences were seen across the groups, 
with the LC group demonstrating significantly greater 
values for serum concentration, liver IL-17 expression, 
heam agglutination, and proccollagen (PIIINP). When 
compared to ASC, CHB, and LC, these differences 
are statistically significant, as shown by the low P 
values (* and #). The higher values in LC patients are 
especially noteworthy, suggesting possible relationships 
between parameter concentrations, such as liver IL-17 
communication, as well as the seriousness of the liver 
diseases indicated in Table 2. These data strongly suggest 
that these parameters could play a role in the progression 
and severity of liver cirrhosis.

Discussion
As contrasted to the control group, the CHB and LC 
groups’ results show higher blood levels of IL-17 as well 
as higher expression of IL-17 mRNA in PBMC. These 
results suggest that IL-17 may play a part in the immune 
response and development of LC and CHB. Cytokine 
IL-17 is well-known for inducing inflammation[8] and 

playing a role in a number of immunological reactions. 
An increased inflammatory response in the liver may be 
indicated by the elevated IL-17 levels in CHB patients.[9] 
Since that CHB is characterized by ongoing inflammation, 
it is thought that IL-17 has a role in promoting liver 
fibrosis and irritation.[10] Furthermore, greater plasma 
laminin (LN) levels in CHB patients might suggest 
enhanced extracellular matrix (ECM) remodeling and 
deposition. The long-term inflammation and liver damage 
that cause this ECM remodeling ultimately lead to fibrotic 
alterations in the liver.[11]

Serum procollagen is the main building block of scar 
tissue in fibrosis and a precursor to collagen.[12] beyond 
showed increased amounts in patients with CHB. This 
may indicate increased collagen synthesis, which is a 
sign of ongoing fibrotic processes in the liver. All things 
considered, these data emphasize the increased levels of 
IL-17, serum collagen, and serum LN in CHB patients, 
highlighting the inflammation and fibrotic pathways that 
are typical of CHB activation. The blood level of IL-17 in 
CHB patients was 42.9±13.34 pg/mL (*P < 0.005 relative 
to control). In PBMC, the amount of IL-17A mRNA was 
0.31±0.16 (**P value less than 0.001 in comparison to the 
control). This notable rise in mRNA expression and IL-17 
protein concentration points to an IL-17 dysregulation in 
CHB. This implies a possible function for it in the onset of 
illness and the immune system.

The circulating level of  IL-17 in LC patients was 
significantly elevated at 61.9±15.52 pg/mL (**P < 0.001 
when compared to the normal control group). Likewise, 
there was a substantial increase in IL-17A mRNA 
content in PBMC, with a value of  0.80±0.19 (**P < 
0.001 in comparison to the control). These results imply 
that IL-17, which is actively produced in peripheral blood 
mononuclear cells from LC patients, may contribute to 
the onset and development of  LC.[13-15]

Table 1: Evolution of IL-17 expression and concentration in patients groups

Population group No. IL-17 (pg/mL) IL-17A. mRNA 
Healthy as controls 80 32.2 ± 7.78 0.06 ± 0.08

CHB 57 42.9 ± 13.34*## 0.31 ± 0.16**##

LC 59 61.9 ± 15.52** 0.80  ±  0.19**

PHC 67 34.8 ± 12.33**# 0.56 ± 0.14**##

CLF 43 51.0 ± 3.78**## 0.30 ± 0.08**##

*P 0.005, **P 0.001, #P 0.005, and ##P 0.001 are all significant differences from the control and the LC, respectively

Table 2: IL-17 expression and several parameter concentrations for patients with liver disorders

Group n Parameters concentration in serum Liver IL-17 expression in blood 

IV IN HA Proccollagen (PIIINP) ‐ + ++ +++ 
ASC 42 110.16 ± 32.14 67.05 ± 13.04 89.45 ± 18.13 9.53 ± 1.77 5 17 13 7

CHB 57 301.33 ± 13.38* 112.23 ± 13.63* 151.154 ± 13.5* 11.90 ± 5.01* 3 12 27 19

LC 59 310.51 ± 14. 32*# 312.87 ± 13.31*# 432.30 ± 13.12*# 32.00 ± 7.02*# 2 5 11 16
*P values less than 0.001 when compared to ASC and CHB, respectively
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Conclusion
TAccording to the study, IL-17 and IL-17A mRNA 
expression were up in both CHB and LC patients, 
suggesting an increase in IL-17 signaling. This suggests 
that IL-17 might have a significant impact in controlling 
inflammation and liver fibrosis, as well as perhaps playing 
a role in the development of several liver illnesses.

Financial support and sponsorship
Nil.

Conflicts of interest
No conflicts of interest exist.

References
1.	 Al-Mayah  QS, Umayra  AN, Hassan  JS. Association of TNF-α-

308G/A gene polymorphism with coronavirus disease-19 severity. 
Med J Babylon 2023;20:54.

2.	 Li J, Cheng L, Jia H, Liu C, Wang S, Liu Y, et al. IFN‐γ facilitates 
liver fibrogenesis by CD161+ CD4+ T cells through a regenerative 
IL‐23/IL‐17 axis in chronic hepatitis B virus infection. Clin Transl 
Immunol 2021;10:e1353.

3.	 Feng H, Yin J, Han Y-P, Zhou X-Y, Chen S, Yang L, et al. Regulatory 
T cells and IL-17+ T helper cells enhanced in patients with chronic 
hepatitis B virus infection. Int J Clin Exp Med 2015;8:8674-85.

4.	 Naji RA, AL-Daher RI, Abood DA, Madlum KN. Immunological 
impact of Ricinus communis leaves extract on isolated human 
peripheral blood mononuclear cells. Med J Babylon 2023;20: 
120-3.

5.	 Zhang G-l, Zhang T, Zhao Q-y, Xie C, Lin C-s, Gao Z-l. Increased 
IL-17-producing CD8+ T cell frequency predicts short-term 
mortality in patients with hepatitis B virus-related acute-on-chronic 
liver failure. Ther Clin Risk Manag 2018;14:2127-36.

6.	 Tian  C-H, Dai  J, Zhang  W, Liu  Y, Yang  Y. Expression of IL-17 
and its gene promoter methylation status are associated with the 
progression of chronic hepatitis B virus infection. Medicine (Baltim) 
2019;98:e15924.

7.	 Wang Q, Zheng Y, Huang Z, Tian Y, Zhou J, Mao Q, et al. Activated 
IL-23/IL-17 pathway closely correlates with increased Foxp3 
expression in livers of chronic hepatitis B patients. BMC Immunol 
2011;12:1-10.

8.	 Mills  KH. IL-17 and IL-17-producing cells in protection versus 
pathology. Nat Rev Immunol 2023;23:38-54.

9.	 Wang  L, Chen  S, Xu  K. IL-17 expression is correlated with 
hepatitis B‑related liver diseases and fibrosis. Int J Mol Med 
2011;27:385-92.

10.	 Elbanan  W, Fathy  S, Ibrahim  R, Hegazy  M. Assessment of 
interleukin 17 and transforming growth factor-beta 1 in hepatitis C 
patients with disease progression. Trop Biomed 2020;37:1093-104.

11.	 Bansal  R. Battling IL-17, the troublemaker in alcohol-induced 
hepatocellular carcinoma. J Hepatol 2020;72:809-12.

12.	 Coentro  JQ, Pugliese  E, Hanley  G, Raghunath  M, Zeugolis  DI. 
Current and upcoming therapies to modulate skin scarring and 
fibrosis. Adv Drug Deliv Rev 2019;146:37-59.

13.	 El Sebaii HM, Abd El-Hamid AK, Abou Elnour ES, El-Azab GI, 
El-Helbawy NG, El-Naidany SS. mRNA expression of interleukin-17 
in viral hepatitis B and hepatocellular carcinoma patients. Menoufia 
Med J 2018;31:753.

14.	 Zhang  H, Bernuzzi  F, Lleo  A, Ma  X, Invernizzi  P. Therapeutic 
potential of IL-17-mediated signaling pathway in autoimmune liver 
diseases. Mediators Inflamm 2015;2015:1-12.

15.	 Abady  NR, Alkhafaji  ZA, Baay  AS. Polymorphisms in the inter 
leukin-1 beta gene (rs16944 and rs1143627) as a risk factor for 
SARS-COV2 infection. AIP Conference Proceedings 2023.

D
ow

nloaded from
 http://journals.lw

w
.com

/m
jby by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 05/10/2024


