MEDICAL CLINICAL RESEARCH

SCIENCE

. e-ISSN 1643-3750
MON TOR © Med Sci Monit, 2015; 21: 1078-1082
DOI: 10.12659/MSM.892875

Aeconted, 20141908 Serum and Synovial Fluid Nesfatin-1
publihed 2oTOLE Concentration is Associated with Radiographic
Severity of Knee Osteoarthritis

Authors’ Contribution: BC 1 Yusong Zhang 1 Department of Orthopedics, Xinhui People’s Hospital of Southern Medical
Study Design A CDE 2 Xiaolong Shui University, Jiangmen, Guangdong, P.R. China
Data Collection B Xin Li 2 Department of Endocrinology, Second Affiliated Hospital of Wenzhou Medical
Statistical Analysis C DF 1 in Lian University, Wenzhou, Zhejiang, P.R. China
Data Interpretation D AG 3 Gang Wang 3 Department of Orthopedic, Nanfang Hospital, Southern Medical University,
Manuscript Preparation E Guangzhou, Guangdong, P.R. China

Literature Search F
Funds Collection G

Corresponding Author: Gang Wang, e-mail: nfhwangg@126.com
Source of support: Departmental sources

Background: Nesfatin-1, a member of the adipokine family, has been detected in synovial fluid (SF) from OA patients. This
study aimed to determine whether there is a marked correlation of nesfatin-1 levels in serum and SF of knee
OA patients with the disease severity of OA.
Material/Methods: This cross-sectional research enrolled 202 knee OA subjects. The Kellgren-Lawrence grading system was uti-
lized to evaluate the severity of knee OA.

Results: Elevated nesfatin-1 concentrations in serum were found in knee OA patients compared with the controls.
Nesfatin-1 concentrations were markedly elevated with increased KL grades. Serum and SF nesfatin-1 concen-
trations were both significantly associated with the disease severity evaluated by KL grading criteria.

Conclusions: Our investigation indicates a marked association of serum and SF nesfatin-1 concentrations with OA disease
severity.
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Material and Methods

Osteoarthritis (OA), one of the most leading causes of disabili-
ty, is characterized by slow progressive degeneration of articu-
lar cartilage, subchondral bone alteration, and variable second-
ary synovial inflammation [1]. The etiology and pathogenesis
of OA remain poorly understood. Various investigations have
indicated that intraarticular low-grade inflammation contrib-
utes to the occurrence and progression of OA [2]. Recent stud-
ies have demonstrated that chondrocytes can produce and/or
respond to a number of inflammatory cytokines and chemo-
kines in joint tissues and fluids in individuals with OA [3].

Various radiographic scoring systems, such as OARSI at-
las (OARSI), Kellgren-Lawrence (KL) grading scale (KL), and
Verbruggen-Veys anatomical phase score (VV), are utilized to
evaluate the severity and progression of OA [4]. The specific
system for staging OA is controversial. Among those methods,
the KL grading system is recommended by the World Health
Organization due to its reliability and sensitivity [5]. KL showed
higher reliability and better sensitivity, and detected a slight-
ly higher proportion of progression over other grading meth-
ods [4]. The KL scale was reported to be a valid and reliable
radiographic grading system for assessment of ankle OA and
correlates with clinical symptoms [5].

Nesfatin-1, an 82-amino acid peptide, is highly expressed in
several regions of the hypothalamus and regulates food in-
take [6]. In rats, intracerebroventricular nesfatin-1 injection
decreases appetite, whereas antibodies against nesfatin-1 in-
jection induces food intake [7]. Nesfatin-1 could promote the
release of pro-inflammatory mediators, such as interleukin-8
(IL-8), IL-6, and macrophage inflammatory protein-1o. (MIP-1c)
in chondrocytes from OA patients [8]. Based on the anti-in-
flammatory function of nesfatin-1, we hypothesized that nes-
fatin-1 concentration may be correlated with OA development
and progression.

The relationship between nesfatin-1 and the disease severity
of knee OA has not been focused on; therefore, we aimed to
determine whether there is an association of nesfatin-1 con-
centrations with the radiological severity of knee OA.

Patients

A cross-sectional study was performed, including 202 sub-
jects diagnosed with knee OA according to the criteria of the
American College of Rheumatology. Exclusion criteria included
the following: acute or chronic inflammatory knee disease or
rheumatoid arthritis, cancer, systemic or autoimmune diseas-
es, and other chronic diseases, or taking corticosteroids. The
control group comprised 118 healthy subjects with a similar
age and sex distribution as the patients. The controls all had
normal knee radiographs and no previous history of any ar-
thritis. The study protocol was approved by the Human Ethics
Review Committee of our hospital and a signed consent form
was obtained from each subject.

The disease severity was assessed according to the KL classifi-
cation. The grading of radiographs was performed by two ex-
perienced investigators who were blinded to the source and
clinical data of those subjects. The higher grade of the two
knees was used for analysis. OA diagnosis was established
when KL grade was >2 in at least one knee. Controls were
defined as having no radiographic knee OA, confirmed by KL
grades of 0 for both knees.

Laboratory methods

Venous blood samples were drawn from all subjects. Synovial
fluid was taken from the most affected knee during hyaluron-
ic acid medication. The blood and SF specimen was then cen-
trifuged and stored at -80°C until examination. A commer-
cially available enzyme-linked immunosorbent assay (Phoenix
Pharmaceuticals, Inc., USA) was utilized to examine serum and
SF nesfatin-1 concentrations.

Statistical analysis

The results are expressed as means +SD or median (interquartile
range), as appropriate. The Kolmogorov-Smirnov test was used
to assess normal distribution. The variables among OA patients
and controls were compared using chi-square tests, unpaired t-
test, or Mann-Whitney U test, respectively. Kruskal-Wallis test

Table 1. The characteristics between patients with knee OA and healthy controls.

Characteristics

knee OA patients (n=202)

Healthy controls (n=118)

Age (years) 61.01+10.61 61.32+7.39 0.782
Gender (male/female) 84/118 47/71 0.758
Nesfatin-1 in serum (ng/mL) 1.18 (0.94-1.36) 0.93 (0.72-1.12) <0.001

Nesfatin-1 in SF (ng/mL) 0.39 (0.34-0.47)
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was utilized to compare the difference in nesfatin-1 between
knee patients with different KL grades. The correlation of nes-
fatin-1 with disease severity was assessed by Spearman cor-
relation analysis and multinomial logistic regression analysis.
P-values <0.05 were set for the level of statistical significance.

Results

Clinical parameters of OA patients and healthy controls

There were no marked differences in age and sex between
these two groups (Table 1).

Serum nesfatin-1 concentrations

There were relatively higher serum nesfatin-1 concentra-
tions in knee OA subjects than those in the controls (P<0.001)
(Table 1, Figure 1).

Nesfatin-1 correlated with KL grades

Serum and SF concentrations of nesfatin-1 were elevated with
increased KL grades (Table 2, Figures 2 and 3).
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Figure 1. Serum nesfatin-1 concentrations in knee OA patients
and healthy controls. Knee OA subjects showed
relatively higher serum nesfatin-1 concentrations
compared with healthy controls (P<0.001).

Correlation of KL grades with other variables

We found a significant association of both serum and SF nes-
fatin-1 concentrations with KL grades (r=0.343, P<0.001 and
r=0.419, P<0.001). Multinomial logistic regression analysis also

Table 2. Serum and SF levels of nesfatin-1 in knee OA patients with different KL grades.

Nesfatin-1 (ng/mL) Grade 2 (n=59) Grade 3 (n=87) Grade 4 (n=56) P value
Serum 1.10 (0.85-1.24)** 1.19 (0.95-1.33)* 1.33 (1.13-1.46)*** <0.001
SF 0.36 (0.30-0.42)** 0.40 (0.32-0.47)* 0.45 (0.37-0.55)*** <0.001
* P<0.01 vs. KL grade 2; ** P<0.01 vs. KL grade 3.
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Figure 2. Serum nesfatin-1 concentrations in knee OA
patients with different KL grades. Serum nesfatin-1
concentrations were elevated with increased KL
grades.
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Figure 3. SF nesfatin-1 concentrations in knee OA patients with
different KL grades. SF nesfatin-1 concentrations were
elevated with increased KL grades.
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showed a positive association of serum and SF nesfatin-1 con-
centrations with KL grades (P<0.001 and P<0.001).

Discussion

Adipose tissue produces many metabolically important fac-
tors, not only cytokines such as IL-1 and tumor necrosis fac-
tor-ou (TNF-ar), but also adipokines such as leptin, adiponectin,
resistin, and visfatin [9]. Recently, various adipokines secret-
ed from adipose tissues were also demonstrated to play im-
portant roles in the pathogenesis of cartilage destruction and
OA [10]. These cytokines and adipokines are both demonstrat-
ed to be involved in the mechanism of pathogenesis of OA.
Nesfatin-1, a newly discovered adipokine, is associated with
obesity and metabolic syndrome [11]. Hence, nesfatin-1 con-
centrations are speculated to be correlated with OA develop-
ment. We performed this study and demonstrated that serum
and SF nesfatin-1 concentrations were associated with knee
OA development. This is supported by Jiang et al’s investiga-
tion which suggested increased serum and chondrocyte lev-
els of nesfatin-1 in OA patients [12]. In addition to the above
finding, we also demonstrated the correlation of serum and SF
nesfatin-1 concentrations with OA disease severity.

Traditionally, osteoarthritis is seen as a non-inflammatory dis-
ease. However, recent studies have found that inflammatory
synovitis is a common process involved in chondrocyte destruc-
tion and subsequent knee OA development [13]. It is reported
that 60% of joints from osteoarthritis patients showed a clear
impression of synovial inflammation during joint replacement
[14]. Osteocartilaginous components could promote chondro-
cyte inflammatory response and consequent release of pro-
inflammatory cytokines and proteases [15]. Significantly ele-
vated production of proinflammatory cytokines were found in
cartilage, synovial membrane, and subchondral bone in OA pa-
tients, which points to a potential link of inflammation with
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the development and progression of joint-degrading chang-
es in OA patients [16].

The exact mechanism or role of nesfatin-1 in OA develop-
ment and progression is unknown. Nesfatin-1 gene expres-
sions were found in different tissues, including cartilage, os-
teophytes, synovium, meniscus, and fat pad samples of OA
subjects. We speculated it is partly related to the inflammato-
ry role of nesfatin-1 [12]. This is supported by several studies.
In murine chondrocytes, nesfatin-1 expression was elevated
during the differentiation of chondrocytes [8]. Nesfatin-1 pro-
moted IL-6 and MIP-1a secretion in both human and murine
chondrocytes [8]. Lipopolysaccharides (LPS), mediators induc-
ing peripheral inflammatory response, could increase the pro-
portion of nesfatin-1 neurons in rat brain [17]. Furthermore,
a marked correlation was found between synovial nesfatin-1
and IL-18, and CRP [12]. Leivo-Korpela et al. demonstrated that
nesfatin-1 correlated positively with IL-6, TNF-c, and IL-8 [18].
Those proinflammatory cytokines mentioned above are all part
in the pathogenesis of knee OA. It seems that nesfatin-1 is
correlated with occurrence and progression of OA through in-
ducing proinflammatory cytokines production.

The limitations of the present study should be considered.
First, a cross-sectional design was used in this study. Further
prospective investigation could provide more supportive data.
Second, nesfatin-1 concentrations in SF from healthy controls
were not investigated in the current study.

Conclusions

In short, nesfatin-1 concentrations in serum and SF were close-
ly correlated with disease occurrence and severity of knee OA.
Further basic research is needed to investigate the exact role
in the mechanism of OA.
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