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Objective: This research aimed to explore the involvement of interleukins (IL) - IL-6, IL-17, IL-21, and IL-23 - in the evolution and
diagnosis of non-alcoholic liver fibrosis and cirrhosis.

Methods: The study subjects were selected from the patients who visited the Department of Hepatology of X Hospital in Y City from
August 2021 to April 2023. Peripheral blood samples were collected. All participants were divided into liver fibrosis, cirrhosis,
hepatitis, and healthy subjects four groups. IL-21, IL-17, IL23, IL-6 were detected by double antibody sandwich.

Results: The results showed that there was a significant difference in the levels of I1L-17, IL-21, and IL-23 among the 4 groups
(P<0.0001). ROC curve analysis showed that the AUC values of IL-17, IL-21 and liver fiber 4 items were >0.70, suggesting that the
diagnostic efficacy of IL-17, IL-21 was similar to that of liver fiber 4 items. Spearman correlation analysis showed that IL-17 had
a positive correlation with collagen type III N-peptide, type IV collagen, and Laminin (P < 0.05), and no correlation with Hyaluronic
acid (P > 0.05).

Conclusion: IL-17, IL-21, and IL-23 play a pivotal role in the inflammatory pathways associated with liver injuries, establishing
themselves as potent auxiliary diagnostic markers in identifying liver fibrosis and cirrhosis.
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Introduction

Hepatic fibrosis is a reversible pathological process that occurs when liver tissue triggers an immune-inflammatory
response. It follows persistent liver injury caused by viral, parasitic infections, pharmacological, alcohol, and other
causes, resulting in overproduction of extracellular matrix, hepatocyte damage, and over repair.' The study of the
pathogenesis of liver fibrosis has evolved from the progressive study of pathological histology to the study of cytology,
cytokines, and their molecular level.? Activation of hepatic stellate cells (HSCs) is central to hepatic fibrosis, and various
factors (cytokines, growth factors, enzymes, etc.) act on hepatic HSCs and fibroblasts in different ways and pathways.
HSCs lead to changes in their biology and functionality, causing hepatic fibrosis, which can further develop into
irreversible pathological changes to cirrhosis until it progresses to hepatocellular carcinoma.’

The gold standard for the diagnosis of liver fibrosis and cirrhosis is liver histopathological biopsy, but liver puncture
is an invasive procedure with high risk and is not suitable for routine screening and monitoring of liver fibrosis and
cirrhosis.* Diagnostic imaging and assessment are now limited to the identification of fatty liver, cirrhosis, and its
complications, focusing on small structural changes in the liver, with high diagnostic accuracy for cirrhosis and low
diagnostic performance for liver fibrosis.>® Collagen type III N-peptide (PIIINP), type IV collagen (CIV), Laminin (LN),
and Hyaluronic acid (HA) have been used as direct serum markers for the diagnosis of liver fibrosis and cirrhosis.’
Studies have analyzed the normal reference intervals of PIIIP N-P in Northern European children and adults.®

Journal of Inflammation Research 2024:17 2327-2335 2327
Received: 27 November 2023 © 2024 Yang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
s 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

Accepted: 26 March 2024
Publighed‘ 17 April 2024 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For

permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Yang et al Dove

Helper T cell 17 (Th17) is a newly discovered subpopulation of T cells capable of secreting interleukin 17 (IL-17),
secreting cytokines such as interleukin 17 (IL-17), interleukin 21 (IL-21), interleukin 22 (IL-22), and interleukin 23 (IL-23)
and other cytokines. Interleukin family members are important in autoimmune diseases and the body’s defense response.”
A study based on experiments in the SSC mouse bleomycin model has shown that Th17 cells can be involved in the
pathogenesis of skin and lung fibrosis by enhancing the proliferation of fibroblasts and cytokine production. The study also
found that they were important for transforming growth factor  (TGF-f) and interleukin 6 (IL-6) (both cytokines present in
large quantities in the damaged liver) preferentially differentiate, making it likely that Th17 cells contribute to the
development of liver inflammation.'® From this, it is not difficult to speculate that Th17 cells may have an integral role
in the progression of hepatic fibrosis in the clinic that their role in clinical liver fibrosis is worth understanding and
discovering. They may represent a potential target for the diagnosis and treatment of hepatic fibrosis and cirrhosis.

In this study, we attempted to investigate the effects of changes in the levels of IL-6, IL-17, IL-21, and IL-23 in the
peripheral blood of patients with liver fibrosis on the progression of liver fibrosis, and at the same time to observe their
diagnostic efficacy and compare them with those of the commonly used diagnostic indexes for liver fibrosis, namely,
PIIIPN-P, CIV, LN, and HA, to assess their diagnostic efficacy in the diagnosis of liver fibrosis, to provide better
diagnostic and therapeutic methods for the clinic.

Materials and Methods
Study Subjects

The study subjects were selected from the patients who visited the Department of Hepatology of X Hospital in Y City
from August 2021 to April 2023. The inclusion criteria were: (1) patients with moderate or severe liver fibrosis who met
the diagnostic criteria for liver fibrosis according to the “Guidelines for the Integrated diagnosis and treatment of liver
fibrosis by traditional Chinese and western medicine (2019 Edition)” including the evidence of image and serum liver
fibrosis markers (such as hyaluronic acid HA, laminin LN, type III procollagen peptide, etc.) and related biochemical
indicators (such as aspartate aminotransferase);'' (2) patients who were diagnosed as cirrhosis and untreated during the
same period according to “Diagnostic criteria for liver cirrhosis and treatment protocols” including the clinical
symptoms, biochemical markers and image.12 (3) patients with hepatitis untreated in the first diagnosis with the presence
of inflammatory changes on imaging, but not to the extent of cirrhosis or fibrosis.; (4) healthy people who underwent
physical examination in the same period. The exclusion criteria were: (1) normal liver function and biochemical tests, but
long-term instability or abnormal elevation of serum liver fibrosis markers, etc., which may be suspected of liver fibrosis;
(2) the combination of primary or metastatic hepatocellular carcinoma; (3) fatty liver induced by alcoholic and drug
hepatitis; (4) chronic liver diseases caused by liver hemangiomas and other etiological factors; (5) patients with
concomitant cardio-cerebral, pulmonary, and renal diseases or insufficiency; (6) patients with abnormal mental con-
sciousness who are unable to cooperate with the study of various tests.

According to the above criteria, a total of 358 subjects were enrolled in this study, including 78 patients with
moderate or severe liver fibrosis (group A), 80 patients with cirrhosis (group B), 100 patients with hepatitis (group C),
and 100 healthy people (group D). The distribution of age, gender, and etiology of the subjects are shown in Table 1.

Instruments and Reagents
The biochemical indexes related to liver function included alanine aminotransferase (ALT), aspartate aminotransferase
(AST), y-glutamyl transferase (GGT), total bilirubin (TB), indirect bilirubin (DB), bile acid (TBA), alkaline phosphatase
(ALP), was detected by Beckman 5821, USA.The determination of PIIINP, CIV, LN, HA adapted Chemiluminescence
and was analyzed by Maglumi X8 automatic chemiluminescence detector. The instrument and reagents are produced by
Snibe Diagnostic, China. 3mL of venous blood was drawn from the subjects, left for 20 minutes, then centrifuged at
centrifugal force 2359g/min for 5 minutes, and the serum was separated for testing, and the test method was strictly based
on the instructions of the ELISA kit.

The enzyme labelling instrument was Biotek EXL800 from Biotek, USA. The cytokine 1L-21, IL-17, IL-23, IL-6
ELISA double antibody sandwich kit was produced by Elabscience.
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Table 1 Comparison of Liver Function-Related Biochemical Indexes and Liver Fiber Detection Indexes Among Groups of Patients

Group A n=78 Group B n=80 Group C n=100 Group D n=100 P Fly?

Age(years) 62.43+8.32 54.94x11.61 48.18+12.84 52.21+15.56 <0.0001 8.386
HBV 39 31 6l / / /
HCV 21 28 4 / / /
Clonorchiasis 5 6 I / / /
Fatty liver 13 15 24 / / /

Gender 0.902 0.573
Male 58 52 74 70
Female 20 28 26 30

ALT(U/L) 43.00 (31.50, 51.50) 31.50 (18.00, 47.00) 28.5 (19.00, 47.75) 15.00 (11.00, 23.00) <0.0001

AST(U/L) 44.00 (33.00, 122.50) 62.00 (35.00, 96.00) 28.00 (22.00, 41.00) 20.00 (16.75, 24.25) <0.0001

GGT(U/L) 33.00 (24.00, 158.50) 75.00 (30.00, 156.50) 29.00 (18.00, 59.00) 19.00 (14.00, 28.00) <0.0001

TB (umol/L) 83.60 (15.45, 164.70) 27.60 (19.30, 43.10) 13.80 (11.38, 17.85) 11.15 (8.87, 13.80) <0.0001

DB (umol/L) 30.20 (3.35, 85.15) 8.90 (5.15, 17.65) 2.50 (2.00, 3.10) 1.95 (1.60, 2.42) <0.0001

TBA (umol/L) 166.00 (16.80, 369.50) 43.80 (15.75, 87.90) 2.90 (1.82, 7.10) 2.90 (1.67, 4.60) <0.0001

ALP(U/L) 293.00 (102.50, 462.50) 124.50 (94.50, 182.00) 79.00 (65.00, 92.25) 67.00 (56.00, 79.00) <0.0001

PIIINP (ng/mL) 46.50 (26.13, 78.33) 70.92 (25.20, 180.50) 27.59 (19.12, 56.52) 11.30 (7.70, 15.23) <0.0001

CIV (ng/mL) 54.30 (25.85, 91.95) 99.25 (48.10, 159.50) 20.20 (15.26, 56.21) 19.10 (16.30, 22.50) <0.0001

LN (ng/mL) 24.80 (15.60, 45.40) 58.19 (22.82, 133.30) 15.92 (9.80, 28.76) 8.75 (6.21, 11.70) <0.0001

HA (ng/mL) 91.80 (69.90, 181.00) 217.20 (93.93, 475.50) 57.26 (44.96, 131.90) 57.05 (50.63, 65.33) <0.0001

Abbreviations: ALT, alanine aminotransferase; AST, alanine aminotransferase; GGT, y-glutamyl transferase; TB, total bilirubin; DB, indirect bilirubin; TBA, bile acids; ALP,
alkaline phosphatase; PIIINP, Collagen type Il N-peptide; CIV, type IV collagen; LN, Laminin; HA, Hyaluronic acid.

Statistical Analysis

The sample size calculation was based on the formula n = Z0%6%/5%, where n is the sample size, Za is the standard normal
deviate corresponding to a significance level of a = 0.05 (Za = 1.96), o is the standard deviation of the population
estimated, and 6 is the margin of error set at 10%. According to this formula, the minimum sample size required for each
group was 61. Considering a possible dropout rate of 20%, we increased the sample size to 78 for group A and group B,
and 100 for group C and group D. The results were statistically analyzed using SPSS 26.0 statistical software. Gender
was expressed as the number of (male/female) cases, 4 inter group comparisons were made using the chi-square test,
normally distributed measurements were expressed as the mean + standard deviation(x =+ s), multiple comparisons were
made using the ANOVA test, and two-group comparisons were made using the #-test; non-normally distributed
measurements were expressed as the interrogative spacing M (P25, P75), inter group comparisons were made using
the rank-sum test, and multi-group comparisons were made using the Kruskal-Wallis (KW) test for multiple compar-
isons. Correlations were analyzed using Spearman correlation analysis, and P < 0.05 was considered a statistically
significant difference. The results showed that all the variables met the assumptions of normality and homogeneity of
variance, except for HA, which was log-transformed to meet the normality assumption. The GraphPad prism 9.5 software
was used to calculate subjects’ work characteristic curves (ROC), and the area under the curve (AUC) was calculated by
comparing the potential efficacy of the index tests; the joint diagnosis was analyzed by binary logistic regression analysis
using SPSS statistical software.

Results

Comparison of the General Data of the Subjects in the 4 Groups

Calculated by Kolmogorov—Smirnov test, except for the age of the patients in each group, which was normally distributed, all
other data indexes were non-normally distributed. The difference in age of patients in each group was statistically significant
(P<0.0001, »°=8.386), but the difference in gender ratio was not statistically significant (P=0.902). The biochemical indexes
related to liver function and liver fibrosis indexes of liver fiber 4 items (PIIINP, CIV, LN, HA) were significantly different in
each group (P<0.0001). In this study, the liver function-related indicators between groups A, B and C were significantly
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different (P<0.0001), except for ALT, which was not significantly different (P=0.123), and other related biochemical indicators
were significantly different (P<0.0001) when compared among groups A, B and C. Comparison of the 4 indicators of hepatic
fibrosis among groups A and B showed that there were significant differences in the liver fiber 4 items between the groups
(P<0.0001) (Table 1).

Comparison of Cytokine Levels of IL-6, IL-17, IL-21 and IL-23 in Peripheral Blood of 4

Groups of Subjects

The cytokine levels in the peripheral blood of the 4 groups of subjects were normally distributed by the Kolmogorov—
Smirnov test. There was no significant difference in the levels of IL-6 among the 4 groups (P=0.755), and there was
a significant difference in the levels of IL-17, IL-21, and IL-23 among the 4 groups (P<0.0001, Table 2). With the
aggravation of liver lesions IL-17 and IL-23 levels gradually increased significantly; while IL-21 levels increased
significantly in group A and decreased significantly in group B compared with group D. The differences in IL-6 levels
were not statistically significant between groups A and B (P=0.3620, t=0.914), IL-17 levels were significantly different
(P=0.0003, t=3.692), significant difference in IL-21 content (P<0.0001, t=10.67), and significant difference in IL-23
content (P<0.0001, t=6.683).

Analysis of the efficacy of each index of IL-17, IL-21, IL-23, and liver fiber alone and in combination in diagnosing
liver fibrosis and cirrhosis. In this study, the results of each index were analyzed by ROC curve analysis, the diagnostic
value of each index for diagnosing liver fibrosis cirrhosis was distributed and evaluated. The constant terms and
coefficients were obtained by binary logistic regression analysis, and the coefficients were used to derive the joint
predictors (Figure 1, Tables 3 and 4), the predicted probability values were used for the ROC curve analysis to evaluate
the diagnostic performance of the combined tests. The optimal diagnostic threshold for each item was taken as the
calculated or predicted probability value corresponding to the maximum of the Youden index (Y l=sensitivity+specifi-
city-1) when the diagnostic efficacy of the experimental indexes also reached the maximum.

Table 3 shows the comparison of the diagnostic efficacy of cytokines and liver fiber 4 in diagnosing liver fibrosis.
The results showed that the AUC values of IL-17, IL-21 and liver fiber 4 items were >0.70, suggesting that the
diagnostic efficacy of IL-17, IL-21 was similar to that of liver fiber 4 items. Among the cytokines, IL-21 had the
highest AUC value and the best diagnostic efficacy, while PIIINP had the highest AUC value among the 4 liver fiber
items, and the AUC value of the 3 cytokines combined was greater than that of the cytokines individually, the
sensitivity and specificity of their detection were both greater than 80%. The combined diagnostic efficacy of the 4
liver fiber items was optimal.

Table 4 shows the comparison of the diagnostic efficacy of cytokines and liver fiber 4 items for the diagnosis of
cirrhosis. The results showed that the AUC values of IL-17, IL-23, and the 4 liver fiber items were >0.70. The AUC
value of IL-17 was the highest in the cytokines when detected alone, while the AUC value of LN was the highest in the 4
liver fiber items when detected alone. The AUC values of the three cytokines combined were greater than the AUC
values of each cytokine alone, and the sensitivity and specificity of the test was greater than 80%. The combined
diagnostic efficacy of the 4 liver fiber tests was optimal, with sensitivity and specificity greater than 80%.

Table 2 Comparison of Cytokine Content Between the 4 Groups

Group A n=78 Group B n=80 Group C n=100 Group D n=100 P F
IL-6 (pg/mL) 5.28+3.00 4.89+2.26 5.03+2.83 5.27+3.07 0.755 0.397
IL-17 (pg/mL) 52.77+30.74 73.56+38.06 40.39+21.13 32.13+19.34 <0.0001 37.37
IL-21 (pg/mL) 74.85+29.76 37.00£12.01 30.52+14.47 45.81£17.86 <0.0001 86.80
IL-23 (pg/mL) 2641.81+1497.90 4139.82+1667.45 2393.23+1152.47 2022.52+1244.42 <0.0001 39.72

Abbreviation: IL, interleukins.
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Figure | Roc for diagnosing liver fibrosis and cirrhosis with IL-17, IL-21, IL-23, PIIINP, CIV, LN, HA.
Notes: IL, interleukins; PIIINP, Collagen type Il N-peptide; CIV, type IV collagen; LN, Laminin; HA, Hyaluronic acid. (A) Roc for diagnosing liver fibrosis with IL-17, IL-21, IL-
23 and the 3 indicators combined; (B) Roc for diagnosing liver cirrhosis with IL-17, IL-21, IL-23 and the 3 indicators combined; (C) Roc for diagnosing liver fibrosis with
PIINP, CIV, LN, HA and the 4 indicators combined; (D) Roc for diagnosing liver cirrhosis with PIIINP, CIV, LN, HA and the 4 indicators combined.
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The results of Spearman correlation analysis showed that IL-17 had a positive correlation with PIIINP, CIV, and LN
(P <0.05), and no correlation with HA (P > 0.05); IL-21 had no correlation with PIIINP, CIV, LN and HA (P > 0.05); IL-
23 had a negative correlation with PIIINP (P < 0.05), and no correlation with CIV, LN, and HA (P>0.05), the results are

detailed in Table 5.

Table 3 Comparison of the Diagnostic Efficacy of Cytokines and the 4 Liver Fiber

Diagnostics for the Diagnosis of Liver Fibrosis

AUC Optimal Sensitivity | Specificity | YI
threshold (%) (%)
IL-17 0.777 33.33 74.00 7436 0.484
IL-21 0.814 5891 78.00 7284 0.508
IL-23 0.647 1291.00 46.25 80.00 0.462
PIIINP 0.955 21.05 87.50 92.16 0.797
Clv 0.884 30.35 72.55 100.00 0.725
LN 0.907 14.25 81.55 90.00 0.716
HA 0.870 66.10 82.52 78.00 0.605
Combination 1* 0.852 - 85.00 7436 0.594
Combination 2** | 0.909 - 91.00 85.44 0.764

Notes: AUC > 0.90 has high accuracy, AUC between 0.70 and 0.90 has some accuracy, AUC between
0.50 and 0.70 has low accuracy, and AUC < 0.50 indicates no diagnostic value. *IL-17, IL-21, and IL-23

combined; **PIIINP, CIV, LN, and HA combined.

Abbreviations: AUC, area under the curve; IL, interleukins; PIIINP, Collagen type Il N-peptide; CIV,

type |V collagen; LN, Laminin; HA, Hyaluronic acid.
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Table 4 Comparison of Diagnostic Efficacy of Cytokines and 4 Liver Fiber
Diagnostics for Liver Cirrhosis

AUC Optimal Sensitivity | Specificity | YI
threshold | (%) (%)
IL-17 0.881 34.09 76.00 90.00 0.660
IL-21 0.644 51.12 45.00 90.12 0.351
IL-23 0.848 2130.00 84.00 68.75 0.527
PIIINP 0.935 20.18 85.00 91.18 0.762
Clv 0.940 30.16 89.00 100.00 0.890
LN 0.942 13.90 88.24 90.00 0.782
HA 0.892 100.40 7451 100.00 0.745
Combination I* | 0.926 - 83.00 90.00 0.730
Combination 2#* | 0.991 - 98.00 93.94 0919

Notes: *IL-17, IL-21, and IL-23 combined; **PIIINP, CIV, LN, and HA combined.
Abbreviations: AUC, area under the curve; IL, interleukins; PIIINP, Collagen type Il N-peptide; CIV,
type IV collagen; LN, Laminin; HA, Hyaluronic acid.

Table 5 Correlation Analysis of IL-17, IL-21, IL-23 and 4 Items of Liver Fiber

Variables IL-17 IL-21 IL-23

r P r P r P
PIIINP 0.124* 0.020 —0.034 0517 —0.129* 0.015
Clv 0.156* 0.003 —0.042 0.434 -0.100 0.059
LN 0.165* 0.002 —0.084 0.112 —0.089 0.929
HA 0.079 0.136 —0.057 0.284 —0.091 0.084

Note: *Indicates a correlation between the two variables.
Abbreviations: IL, interleukins; PIIINP, Collagen type Il N-peptide; CIV, type IV collagen; LN,
Laminin; HA, Hyaluronic acid.

Discussion

Hepatic fibrosis is caused by repeated inflammation, anti-inflammatory response, and restorative immune response
alternately, and usually occurs without obvious symptoms. Only when substantial liver damage occurs, there are obvious
clinical manifestations. Due to the limited reversibility of hepatocellular carcinoma, early detection and intervention are
necessary. Non-invasive laboratory tests for the diagnosis of liver fibrosis reduce the risk of invasive tests and are readily
accepted by patients, but diagnostic assessment tools for the diagnosis of liver fibrosis are complex and cumbersome and
have been a medical challenge.

Liver fibrosis occurs when the balance of deposition and removal within the extracellular matrix (ECM) is disrupted
by liver injury and inflammation.'® The direct biomarker that can usually be used to diagnose hepatic fibrosis is the ECM
secretory protein, the level of which can vary with the degree of hepatic fibrosis.” In this study, the serum concentrations
of PIIINP, CIV, LN, and HA were significantly higher in the cirrhotic group compared to the hepatic fibrosis group, and
the change in concentration can effectively distinguish between hepatic fibrosis and cirrhosis. These four indicators are
used as direct serum markers for the assessment and diagnosis of liver fibrosis, and they respond to the dynamic onset
and development of liver fibrosis, suggesting damage to the hepatocyte matrix for degradation and clearance.'*

Given the existence of some clinical applications of PIIINP, CIV, LN, and HA, we analyzed the diagnostic efficacy of
these 4 markers for liver fibrosis and cirrhosis. Fewer studies have examined the efficacy of these 4 markers in
diagnosing liver fibrosis, and some studies have shown that the specificity and sensitivity of PIIINP, LN, and HA in
diagnosing cirrhosis can reach more than 90%.'> CIV reflects the regeneration of hepatocytes, and it can be used to
differentiate between the screening of liver fibrosis and the assessment of the degree of liver fibrosis by other
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indicators.'® In this study, CIV had the highest diagnostic specificity for liver fibrosis and cirrhosis but the lowest
diagnostic sensitivity for liver fibrosis, which is consistent with previous studies; PIIINP had superior diagnostic efficacy
and similar efficacy for diagnosing liver fibrosis and cirrhosis, and HA had the lowest diagnostic specificity for liver
fibrosis. It is possible that PIIINP and HA are non-specific markers for the liver'”"'®, and can be secreted by other tissues
and fibers, but PIIINP is one of the most important components of hepatic ECM, and the blood levels of PIIINP, LN, and
HA can be used for the assessment of the activity of hepatitis and the grading and staging of the degree of liver fibrosis.'’
The specificity, sensitivity, and AUC values of the four indices for the diagnosis of cirrhosis in this study were similar to
those of liver fibrosis, which also suggests that PIIINP, CIV, LN, and HA are all of the clinical values for the diagnosis of
liver fibrosis and cirrhosis, but their diagnostic thresholds are similar so that they cannot strictly differentiate between
liver fibrosis and cirrhosis. These four indicators reflect different aspects of liver injury development, and the combined
test improves the specificity and sensitivity of a single diagnosis, which can be used to comprehensively analyze the
characteristics of liver injury and assess the degree and stage of liver injury, and the diagnostic efficacy of the combined
test of PIIINP, CIV, LN, and HA is better than that of individual tests.

Elevated serum levels of IL-6 in non-alcoholic fatty liver disease (NASH) patients have been associated with insulin

resistance, steatosis, and liver injury,zo’21

which activates HSC proliferation and activation, resulting in hepatic collagen
deposition and promoting hepatic fibrosis formation. Serum levels of IL-6 and IL-6 receptors are elevated in patients with
NASH, and IL-6 levels correlate positively with the number of circulating leukocytes and monocytes;** IL-6 production
is a mechanism macrophage differentiation by hepatic stomatal cells limiting CD9+ and local IL-6 levels were found to
be reduced in early human liver disease compared to normal liver tissue, suggesting a protective role of local IL-6 in
healthy liver.”> However, there was no significant variability in IL-6 levels in the four groups of patients in this study, and
the analysis may be due to the local role of IL-6 in liver tissues, with no change in peripheral serum levels, or differences
in the sensitivity of the assay, and the selection of the number of sample cases with the volume change, and therefore the
next diagnostic efficacy analyses were not carried out.

IL-17 activates the STAT3 signaling pathway in HSC, producing type 1 collagen and promoting the development of
liver fibrosis; the absence of IL-23 or the use of IL-17E (also known as IL-25) attenuates hepatic fibrosis;** and the level
of IL-17 is positively correlated with the degree of liver damage in patients with hepatitis A. In hepatitis B (HBV) and
hepatitis C virus (HCV) infections, IL-23 promoted chronic inflammation, IL-23 may enhance HCV infection mediated

by dendritic cells and macrophages,*

and IL-23 concentrations were significantly elevated in patients with cirrhosis
caused by HBV and HCV infections,”® there is a close correlation between IL-17 and IL-23 expression levels, and IL-23
may play a role in the pathogenesis of hepatitis B cirrhosis by inducing the production of IL-17 and the latter. In the
present study, IL-17 and IL-23 concentrations increased significantly with increasing hepatic inflammation in patients and
reached the highest concentrations in cirrhotic patients, similar to previous studies. We attempted to calculate the
diagnostic efficacy of IL-17 and IL-23 for the diagnosis of liver fibrosis and cirrhosis and found that the diagnostic
efficacy of IL-17 was similar to the diagnostic efficacy of the 4 liver fiber items in the diagnosis of liver fibrosis, while
the diagnostic efficacy of IL-23 was slightly worse, but IL-23 had the highest specificity, and the diagnostic efficacy of
both IL-17 and IL-23 was better in the diagnosis of cirrhosis than that of liver fibrosis.

IL-21 is an effector of Th17 cells in fibrosis, and in cases of systemic scleroderma (SSc), IL-21 promotes the
proliferation of fibroblasts and enhances the ability of collagen secretion, which promotes the development of fibrosis in
SSc patients.?” IL-21 levels in peripheral blood IL-21+CD4+ T lymphocytes and plasma have been studied in patients
with viral infection-related cirrhosis with different degrees of liver fibrosis, and it was found that the more severe the
degree of hepatic fibrosis, the more IL-21+CD4+ T lymphocytes were significantly increased, and in vitro experiments
have also demonstrated that IL-21 promotes activation of hepatic stellate cells, increases the expression of a-smooth
muscle actin(a-SMA), and inhibits hepatic stellate cell LX-2 apoptosis and unregulated collagen production.”® In our
study, IL-21 was significantly increased in patients in the liver fibrosis group but decreased in the cirrhosis group. It has
been shown that in cirrhotic patient’s follicular helper T cells are enriched in the spleen, which secrete IL-21 and increase
the concentration of IL-21 in the spleen of patients.” Therefore, IL-21 secretion may be increased in the spleen in
cirrhotic patients in the present study, whereas IL-21 levels in the peripheral blood did not change significantly or may
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even decrease due to enrichment in the spleen. In this study, unlike IL-17 and IL-23, the efficacy of IL-21 for the
diagnosis of liver fibrosis was superior to the efficacy for the diagnosis of cirrhosis.

This study also had some limitations. First, we did not classify the degree of disease in patients with liver fibrosis and
cirrhosis and we did not limit the etiology of these two groups of patients. Considering that our patients mainly had liver
fibrosis and cirrhosis caused by parasites and HBV, HCV, and a small amount of fatty liver, it is suggested that Th17 cells
may be involved in the development of chronic hepatitis caused by viral hepatitis and parasites. Moreover, the relatively
small sample size might cause statistical bias.

Conclusion

Our study found that IL-17, IL-21, and IL-23 play a pivotal role in the inflammatory pathways associated with liver
injuries, establishing themselves as potent auxiliary diagnostic markers in identifying liver fibrosis and cirrhosis. The
advantages of serum markers for the diagnosis of hepatic fibrosis lie in the ease of sampling, better diagnostic efficacy,
and good operability.
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