MEDICAL CLINICAL RESEARCH

SCIENCE

* e-ISSN 1643-3750

MON TOR © Med Sci Monit, 2015; 21: 1732-1736

DOI: 10.12659/MSM.893771

Aecepteds 2015.0209 Correlation of IL-17 Level in Synovia and
ubised omaet Severity of Knee Osteoarthritis

Authors’ Contribution: AB 1 Yingsong Liu 1 Department of Orthopedics, Renmin Hospital of Wuhan University, Wuhan,
Study Design A aBc 1 Hao Peng Hubei, P.R. China
Data Collection B 2 Department of Orthopedics, Taihe Hospital, Hubei University of Medicine, Shiyan,
Statistical Analysis C DE 2 Zhao Meng Hubei, PR. China
Data Interpretation D FG 3 Mingzhu Wei 3 Department of Orthopedics, Shiyan Hospital of Integrated Traditional and
Manuscript Preparation E Western Medicine, Shiyan, Hubei, P.R. China

Literature Search F
Funds Collection G

Corresponding Author: Hao Peng, e-mail: PengHa098129@163.com
Source of support: Departmental sources

Background: The aim of this study was to evaluate the role of interleukin-17 (IL-17) level in synovia and its relationship with
the severity of knee osteoarthritis (OA).
Material/Methods: We enrolled 226 OA patients and 106 controls in this study. The symptomatic/radiation severity of OA was as-
sessed by the Western Ontario McMaster University Osteoarthritis Index (WOMAC) pain score/Kellgren-Lawrence
(KL) grading system. Serum IL-17 levels were measured by enzyme-linked immunosorbent assay (ELISA).
Results: Synovia IL-17 levels were significantly higher in OA patients compared with controls (P<0.01), and were nega-
tively correlated with OA severity. IL-17 level gradually decreased among different phases but lacked statisti-
cal significance.
Conclusions: IL-17 might play a crucial role in the pathogenesis of OA and is closely related to pain. Blocking the IL-17 sig-
naling pathway may delay pain related to OA.

MeSH Keywords: Chondromatosis, Synovial ¢ Osteoarthritis, Knee ¢ Receptors, Interleukin-17

Full-text PDF: http://www.medscimonit.com/abstract/index/idArt/893771

%1468 E‘ZIZ MEII %24

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
1732 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]




LiuY. et al.:
IL-17 in knee osteoarthritis
© Med Sci Monit, 2015; 21: 1732-1736

Background

Osteoarthritis is one of the most common diseases in middle-
aged and older people [1]. Its specific pathogenic factor is still
not clear, which may be associated with trauma, strain, and im-
mune response. In recent years, increasing attention has been
focussed on biological factors that impact cytokines in joint
synovial fluid and articular cartilage. Cytokines are an impor-
tant focus in OA treatment and prevention research [2]. IL-17,
specifically secreted by T,17 cells, has received much attention
because it has properties similar to those of cytokines [3], and
because of its regulatory function in IFN-o-induced IL-10 se-
cretion [4] in activating T cell proliferation. IL-17 has received
extensive research attention in the pathogenesis and treat-
ment of multiple sclerosis [5-7], systemic lupus erythemato-
sus [8,9], inflammatory bowel disease [10,11], and psoriasis
[12,13]. However, little is known about its relationship with
osteoarthritis. In the present study, we investigated the rela-
tionship between IL-17 level and the severity of pain and ra-
diological manifestations in knee OA patients.

Material and Methods

Experiment time

Time and place: The experiment was performed between
January 2012 and January 2014 in our hospital.

Subjects
Subject selection

The protocol of this study was approved by the ethics com-
mittee of Renmin Hospital of Wuhan University. Informed con-
sent was obtained from all subjects. We enrolled 226 knee
OA unrelated patients (group A). Clinical informations such
as age, course of disease, joint X-ray stages, and joint func-
tion classification were selected. The joint X-ray severity of
osteoarthritis was evaluated according to the Kellgren and
Lawrence (KL) classification standard, with selected patients
divided into 4 levels: Level 1, suspicious narrowed joint gap;
Level 2, cleared osteophytes and narrowed joint space; Level 3,
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moderate multiple osteophyte, hardening joint activity space,
and malformed bone contour; and Level 4, large osteophyte,
severe cirrhosis, and malformed narrowed bone contour. As
the control group (group B) we enrolled 106 healthy subjects
age- and sex-matched to the OA patients There were no sig-
nificant differences in age, sex, or body mass index (BMI) be-
tween the OA patients and healthy controls (P>0.05) (Table 1).

TOA diagnostic criteria

OA diagnosis is based on the updated diagnosis and treatment
guideline of the American Academy of Orthopedic Surgeons
[14] as follows:

(1) average level of knee pain during the last month; (2) X-ray
examination showed osteophyte formation; (3) synovial fluid
inspection in accordance with osteoarthritis; (4) patients age
40 or older; (5) morning stiffness <30 min; and (6) bone fric-
ative and bone noise when joint activity moved. Knee joint
OA can be diagnosed when the comprehensive clinical, labo-
ratory, and X-ray result conform to item 1 +2, 1 +3 +5 + 6,
orl+4+5+6.

Exclusion criteria

We excluded patients with suppurative, tuberculous, and
rheumatoid arthritis; who used non-steroidal anti-inflamma-
tory analgesic drugs in the last month; and who had severe
cardiovascular disease, cerebrovascular disease, liver or re-
nal insufficiency, immune system disease, malignant tumor,
or other diseases.

Pain assessment

The pain severity of OA was assessed by the Western Ontario
McMaster University Osteoarthritis Index (WOMAC) pain score,
which involves functional activity and consists of 5 questions
[15] regarding: pain during horizontal motion, walking up and
down stairs, sitting, standing, lying down, and pain at night.
A scale of 0—4 is used for scoring answers, where 0 means no
pain and higher scores represent more severe pain. The to-
tal range of WOMAC pain score was from 0 to 20. The scor-
ing system is widely used and has good reliability and validity.

Table 1. General information between OA patients and healthy control.

Healthy control
(106)

OA group (226)

BMI 22.43+2.28 23.10+ 2.04

22.94+1.78 22.96+1.99

23.31+2.24
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Table 2. IL-17 level and WOMAC pain scoring.

Health control
(106)
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OA group (226)

IL-17 level 2.17 (1.53-3.37) 6.04 (4.82-8.96)

WOMAC-pain score 9 (6-12)

6.35 (5.09-10.09)  6.00 (4.35-8.47)

585 (4.10-7.38)
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Figure 1. IL-17 level in synovial fluid and WOMAC pain score.
X-ray classification

We used the Kellgren and Lawrence (KL) classification for
grading knee joint osteoarthritis X-ray film as follows: Level
1, suspicious narrowed joint gap; Level 2, cleared osteophytes
and narrowed joint space; Level 3, moderate multiple osteo-
phyte, hardening joint activity space, and malformed bone
contour; and Level 4, large osteophyte, severe cirrhosis, and
malformed narrowed bone contour. All knee joint peripheral
punctures were performed after consent was provided by pa-
tients or their families, and the study was approved by our
medical ethics committee.

Methods

Statistical analysis

All statistical analyses were performed using SPSS17.0 soft-
ware (Chicago, IL). The Kolmogorov-Smirnov test was used to
test for normality. Measurement data that had normal distri-
bution are presented as %+s, and data with non-normal distri-
bution are presented as median (quartile). Enumeration data
are presented as rate. The unpaired t-test, Mann-Whitney U
test, and rank-sum test were used to compare the 2 groups.
ANOVA/Kruskal-Wallis or rank-sum test were used for compar-
ison among multiple subgroups. Spearman correlation anal-
ysis was used to assess the relationship between IL-17 lev-
el and WOMAC score or KL grading, inspection level o=0.05.

Results

Serum IL-17 level

Compared with healthy controls, IL-17 level in OA patients in-
creased significantly. Following the upgrading of KL, IL-17 de-
creased slightly but this difference was not statistically sig-
nificant (Table 2).

Correlation analysis between serum IL-17 level with
WOMAC pain score and KL grading

IL-17 level in synovial fluid was positively correlated with WOMAC
pain score in osteoarthritis patients (r=0.279, P<0.05). However,
IL-17 level in synovial fluid exhibited no correlation with KL
grade (r=0.116, P=0.116). In addition, OA WOMAC pain score
had no correlation with KL grade (r=0.115, P=0.115) (Figure 1).

Discussion

Enzyme-linked immunosorbent assay (ELISA) was used for IL-
17 content detection. The homogenate of the specimen was
centrifuged for 20 min (2000-3000 r/min) and the superna-
tant was collected. The absorbance value at 450 nm wave-
length was measured to make the standard curve, and then
the IL-17 content in the specimen was calculated. The exper-
iments were performed in triplicate.

IL-17 plays an important role in autoimmune disease. Accurate
and effective regulation of IL-17 signaling can prevent inflam-
mation. The IL-17 family includes IL-17A, IL-17B, IL-17C, IL-17D,
IL-17E, and IL-17F. IL-17 and Th17 cells play important roles in
human autoimmune disease. Previous research showed that
inflammatory reaction in T cells, epithelial cells, endothelial
cells, and fibroblasts may influence IL-17 expression. IL-17 can
regulate host defense and chronic inflammation, which cause

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

1734




LiuY. et al.:
IL-17 in knee osteoarthritis
© Med Sci Monit, 2015; 21: 1732-1736

tissue damage and autoimmune effects [16,17]. A large num-
ber of studies have demonstrated that IL-17 is overexpressed
in the synovium of rheumatoid arthritis (RA) patients. IL-17 can
stimulate bone resorption and collagen destruction in vitro [18].
Neutralization of IL-17 or its receptor can alleviate the symp-
toms of RA in a rat arthritis model. IL-17 defects can protect the
host from damage by collagen-induced arthritis in mice, and
IL-17 gene therapy may cause further aggravation [19-21]. The
soluble and specific inhibitor can block its effect, reducing the
release of IL-6 and collagen degradation markers in the syno-
vial membrane and bone tissue [22,23]. Thus, IL-17 in RA can
cause both inflammation and bone destruction. IL-17 can pro-
mote cartilage, synovial cells, macrophages, and osteocytes to
produce the inflammatory cytokines such as TNF-q, IL-1B, and
IL-6. IL-17 cells can promote receptor activator of nuclear fac-
tor-kB ligand (RANK) differentiation in osteoblasts, and stim-
ulate the degradation of matrix metalloproteinases (MMPS)
and extracellular matrix, and the activity of bone resorption.
In addition, IL-17 can also stimulate many chemokines, such as
IL-8/CXCL8, CXCL1 (KC/GRO-ar), CXCL2 (MIP20t/GRO-B), CCL20
(MIP-30), CCL2 (MCP1), and CCL7 MCP3. These chemokines can
cause aggregation of neutrophils, macrophages, and lympho-
cytes in the synovial membrane, which creates a cascade am-
plification effect, resulting in more severe joint damage [24].

The antibody fragment of IL-17 factor has been widely used for
RA examination and treatment; however, the meaning of its ex-
pression in OA patients and its relationship to the severity of
arthritis is still unknown. Our study explored the relationship
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Conclusions

Our results show that IL-17 level is correlated with the sever-
ity of osteoarthritis knee pain and that blocking the IL-17 sig-
naling pathway can delay osteoarthritis-related pain. These
results may provide new ideas and methods for the preven-
tion and treatment of knee pain.
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