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Abstract: Osteoarthritis is a major global health burden. Joint destruction resulting from excessive degradation of
type Il collagen and aggrecan in the articular extracellular matrix by metalloproteinases and aggrecanases, respec-
tively, is a major pathological hallmark of osteoarthritis. However, the exact mechanisms remain poorly understood.
Currently, there are few non-invasive therapies capable of slowing or halting the progression of the disease. In the
present study, we investigated the involvement of the P2Y,, purinergic protein and its receptor P2Y11R in TNF-a-
mediated degradation of the extracellular matrix in SW1353 cell line chondrocytes using the novel P2Y11R antago-
nist NF157. To our knowledge, this is the first study to explore the effects of NF157 in OA. Our results indicate that
P2Y11R may indeed play a role in TNF-a-induced degradation of extracellular matrix in OA as treatment with NF157
significantly reduced expression of metalloproteinase (MMP)-3, MMP-13, a disintegrin and metalloproteinase with
thrombospondin motifs (ADAMTS)-4 and ADAMTS-5, and ameliorated degradation of type Il collagen and aggrecan
in SW1353 chondrocytes in a dose-dependent manner. Furthermore, we show that treatment with NF157 signifi-
cantly reduced nuclear translocation of p65 and subsequent activation of nuclear factor kB (NF-«B).
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Introduction

Osteoarthritis (OA) is recognized a major global
health burden. Joint destruction due to OA is
largely considered to be irreversible, and there-
fore, the advanced stages of the disease are
highly debilitating. Although there are several
risk factors for OA, including obesity, injury,
excessive mechanical loading, and chronic in-
flammatory disease, the main risk factor for
developing OA is age [1, 2]. According to statis-
tics from the Centres for Disease Control (CDC),
there are currently more than 30 million people
inthe U.S. alone suffering with OA. Furthermore,
along with the increasing age of the general
population, this number is forecasted to rise to
over 70 million by 2030 [3]. Numerous studies
have investigated the mechanisms underlying
the development and progression of OA. How-
ever, the processes involved are complicated
and an in-depth understanding of the disease
still eludes researchers.

It is widely accepted that degradation of type Il
collagen and aggrecan, the two main compo-
nents of the articular extracellular matrix (ECM),
is a pivotal event in the pathological progres-
sion of OA [4]. Metalloproteinases (MMPs) are a
family of degradative enzymes that have been
shown to play a role in cell migration, invasion,
proliferation, and apoptosis. Additionally, these
proteinases are involved in regulating develop-
mental processes such as wound healing,
branching morphogenesis, angiogenesis, and
degradation of ECM [5]. Of these, MMP-3
(stromelysin) and MMP-13 (collagenase-3) are
recognized as two of the main enzymes that
degrade type Il collagen [6, 7]. Owing to its rigid
nature, type Il collagen forms the structural
backbone of joint cartilage and has a very slow
rate of synthesis. Thus, excessive degradation
of type Il collagen by MMPs is considered to be
a major irreversible event in the pathogenesis
of OA [8]. Aggrecan, also known as cartilage-
specific proteoglycan core protein (CSPCP) or
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chondroitin sulfate proteoglycan 1, is the other
main component of the ECM and complements
type Il collagen with its shock-absorptive func-
tion and capacity to withstand pressure [9].
Excessive degradation of aggrecan is another
key event in the pathogenesis of OA. A disinteg-
rin and metalloproteinase with thrombospon-
din motifs (ADAMTS) comprise a large family of
extracellular protease enzymes and are consid-
ered to play a key role in remodeling of the ECM
[10]. It has been shown that the interglobular
domain between amino acids 373 and 374 is a
major site of enzymatic aggrecan cleavage in
OA. Notably, ADAMTS-4 and ADAMTS-5 are rec-
ognized as the two aggrecanases with the high-
est capacity to cleave aggrecan at this site [11].
Another major factor in the development and
progression of OA as well as numerous other
inflammatory diseases is activation of the
NF-kB signaling pathway. Under normal physio-
logical conditions, the p50/65 heterodimer of
NF-kB is stringently sequestered in the cyto-
plasm by IkB protein. However, under pathologi-
cal conditions, such as exposure to cytokines
including TNF-a, IkB is degraded and NF-kB
translocates to the nucleus to activate tran-
scription [12]. This triggers the inflammatory
response.

The family of P2Y G protein-couple receptors
are activated by extracellular nucleotides, of
which P2Y11R is specifically activated by ade-
nine nucleotides [13]. Numerous studies have
explored the involvement of P2Y11R in a vari-
ety of diseases, however, there is still some
debate regarding the ideal experimental meth-
od for use with P2Y11R as it is not expressed in
murine models and thorough research explor-
ing the effects of P2Y11-specific antagonists
on other 5-triphosphate-binding receptors has
not been performed [14]. In the present study,
we used P2Y11R-expressing SW1353 chondro-
cytic cell line cells and the P2Y11R-specific
antagonist NF157 to investigate the involve-
ment of this receptor in TNF-a-mediated degra-
dation of the articular ECM. The selective
P2Y11R antagonist NF157 has the chemical
name 8,8-[Carbonylbis [imino-3,1-phenylene-
carbonylimino (4-fluoro-3,1-phenylene) carbon-
ylimino]] bis-1,3,5-naphthalenetrisulfonic acid
hexasodium salt and is produced by Tocris
Bioscience. As a newer agent, there has been
little research on NF157, but it has shown high
specificity for the P2Y11 and P2X1 receptors
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over the other members of the P2Y receptor
family [15]. In the following experiments, we
explored the effects of NF157 on TNF-o-
mediated degradation of the articular ECM.

Materials and methods
Cell isolation and culture

Human primary chondrocytes (HPCs) were iso-
lated from post-surgically discarded samples of
human normal specimens (n=16) or osteoar-
thritis (n=6) of cartilage explants collected from
the femoral heads of patients undergoing hip
replacement. This approach was approved by
the human subject protocols of our institution
and followed the principles of the Declaration
of Helsinki. All participants in the study have
signed written informed consent. The tissue
was mechanically minced into pieces (1-3 mm3)
and then enzymatically treated in 0.15% type Il
collagenase (Worthington Biochemical Corpo-
ration, USA) at 37°C overnight. The isolated
cells and human chondrocytic SW1353 cells
were kept in DMEM containing 10% fetal calf
serum (FBS) and 1% penicillin/streptomycin
(P/S) in @ humid incubator with 5% CO, at 37°C.
The medium was replaced completely every
other day.

Real-time PCR analysis

Total RNA was isolated from chondrocytes
using an RNA isolation kit (Norgen Biotek Corp.,
Canada) following the protocol from the manu-
facturer. The concentration of total RNA was
quantified by Nanadrop nucleic acid quantifica-
tion. cDNA was transcripted from 2 pg total
RNA using a Transcriptor high-fidelity cDNA syn-
thesis kit (Sigma Aldrich, USA) on a PCR
machine following the instructions provided by
the manufacturer. Then, the cDNA was midxed
with different primers and universal SYBR
Green Master Mix (Bio-Rad, USA) following
manufacturer’s protocol before quantification.
PCR was performed in triplicate on an ABI PCR
machine (Thermo Fisher, USA). GAPDH was
used as a house keeping gene to analyze the
relative  mRNA expression levels of target
genes. Results were normalized using the high-
ly efficient 222°T method. The following primers
were used in this study: P2Y11R, forward,
5-TTGGTGGCCAGTGGTGTG-3’; reverse, 5-TGA-
GCACCCGCATGATGT-3; MMP-3: forward, 5'-C-
CTCTATGGACCTCCCACAGAATC-3’; reverse, 5-
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GGTGCTGACTGCATCGAAGGACAAA-3’; MMP-13:
forward, 5-CTGGCCTGCTGGCTCATGCTT-3’; re-
verse, 5-CCTCAGAAAGAGCAGCATCGATATG-3’;
ADAMTS-4: forward, 5’-~ACACTGAGGACTGCCCA-
AC-3’;reverse, 5-GGTGAGTTTGCACTGGTCCT-3’;
ADAMTS-5: forward, 5-GCAGAACATCGACCAA-
CTCTACTC-3’; reverse, 5-CCAGCAATGCCCAC-
CGAAC-3’; GAPDH: forward, 5-ACT GGCGTC
TTCACCACCAT-3’; reverse, 5-AAG GCC ATG CCA
GTG AGC TT-3.

Western blot analysis

After the necessary treatment, paired control
and experimental group cells were lysed with
lysis buffer (Thermo Fisher Scientific, USA).
Nuclear protein was obtained using a cytoplas-
mic and nuclear protein extraction kit (Fisher
Scientific, USA) following the manufacturer’s
instructions. A total of 20-50 ug of total protein
was equally loaded into SDS-PAGE gel and
resolved by electro-blotting. The separated pro-
tein was then transferred onto membranes
(Thermo Fisher scientific, USA). Before incuba-
tion with primary antibody overnight in a cold
room (4°C), membranes were blocked with 5%
slim milk diluted with TBS-T buffer for 1 h at
room temperature. The following day, cells were
washed with TBS-T buffer 3 times for a total of
20 min and then immediately incubated with
HRP-conjugated secondary antibodies for 1 h.
After washing 3 times, blots were developed
using enhanced chemiluminescence reagent
(ECL) (Thermo Pierce, USA) and exposed to
clear blue X-Ray film. Blots were scanned with a
densitometer. The data was analyzed using
Image J software. The following antibodies were
used in this study: antibodies directed P2Y11R
(1:600, #31254, SAB Signalway Antibody, USA);
type Il collagen (1:500, #ab21291, Abcam,
USA); NF-kB p65 (1:2000, # sc-8008, Santa
Cruz, USA); lamin B1 antibody (1:2000, #sc-
377000, Santa Cruz, USA); B-actin (1:2000,
#sc-1615, Santa Cruz, USA); aggrecan (1:500,
#AF1220, R&D Systems, USA).

ELISA assay

Part of the isolated protein was used for ELISA
assay in accordance with the manufacturer’s
instructions (R&D Systems, USA). The 96-well
plates were coated with the oligonucleotide-
specific protein binding agent. Bound protein
was measured using its specific paired anti-
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body. The following ELISA kits from R&D sys-
tems were used in this study: a human MMP-3
Quantikine ELISA Kit (#DMP300); a human
MMP-13 Quantikine ELISA Kit (#DY511); a
human ADAMTS-4 Quantikine ELISA Kit (#DY-
4307-05); a human ADAMTS-5 Quantikine
ELISA Kit (#DY2198-05).

Determination of nuclear translocation of p65

The patterns of the nuclear translocation of
p65 were measured to determine the transcrip-
tional activity of NF-kB in human chondrocytic
SW1353 cells. A commercial nuclear and cyto-
plasmic extraction kit (Thermo Fisher Scientific,
USA) was used to extract nuclear protein from
SW1353 cells. After indicated treatment, cells
were lysed in a hypotonic buffer on ice for
15 min, followed by a brief centrifugation at
500 x g for 1 min to pellet nuclei. Pellets were
then re-suspended in nuclear extract buffer
and incubated for 15 min on ice followed
by centrifugation at 14,000 x g for 10 min.
Supernatants were collected for western blot
analysis to assess nuclear translocation of
p65.

NF-kB promoter-luciferase assay

The transcriptional activity of NF-kB was
assessed by measuring the NF-kB promoter-
luciferase activity. The NF-kB promoter-lucifer-
ase (Clontech, USA) and B-galactosidase plas-
mids were transfected into SW1353 cells with
the Lipofectamine 2000. Human chondrocytic
SW1353 cells were treated with 10 ng/ml
TNF-« in the presence or absence of NF157 at
the concentrations of 30 and 60 uM for 24 h.
Cell lysates were prepared and used for deter-
mining luciferase activity and B-galactosidase
activity using a Secrete-PairTM Dual lumines-
cence assay kit (Gene Copoeia, MD) on a lumi-
nometer (Infinite F500 Multimode Reader).
Luciferase activity was normalized to B-gala-
ctosidase activity.

Statistical analysis

Data are presented as means + SD unless oth-
erwise indicated. Statistical analysis were per-
formed using SPSS (Version 19). ANOVA with
Bonferroni correction was used for comparison
between different groups. A p value less than
0.05 was considered significantly different.
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Figure 1. P2Y11R is expressed in primary human chondrocytes and chon-
drocytic cell line (SW1353) cells. Human huh-7 cells were used as a posi-
tive control as previously described [30]. A. RT-PCR of P2Y11R at the mRNA
level; B. Western blot analysis of P2Y11R at the protein level.
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Figure 2. The expression of P2Y11R is higher in chondrocytes of osteoarthri-
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SW1353 chondrocytes to vari-
ous concentrations of TNF-
as previously described [16].
To investigate the mechanism
behind the positive correlation
between OA and P2Y11R ex-
pression in human chondro-
cytes, SW1353 cells were
exposed to TNF-a at the con-
centrations of 5, 10, and 20
ng/ml for 24 h. As shown in
Figure 3, TNF-a induced a lin-
ear increase in expression of
P2Y11R at both the mRNA
and protein levels in a dose-
dependent manner. This indi-
cates that the increase in
expression of P2Y11R associ-
ated with OA may occur
through the TNF-o signaling
pathway.

Normal

tis (OA) patients. A. Real-time PCR revealed that P2Y11R is higher in chon-

drocytes of osteoarthritis (OA) patients at the mRNA level; B. Western blot
analysis revealed that P2Y11R is higher in chondrocytes of osteoarthritis
(OA) patients at the protein level (*, P<0.01 vs. Normal group).

Results
P2Y11R is increased in OA chondrocytes

First, we set out to confirm that P2Y11R is
expressed on both HPCs and SW1353 chon-
drocytic cell line cells. Using B-actin and human
huh-7 cells as controls, both cell types under-
went real-time polymerase chain reaction
(RT-PCR) and western blot analysis. As shown
in Figure 1, our results indicate that P2Y11R is
indeed expressed on the surface of both HPCs
and SW1353 cells at both the mRNA and pro-
tein levels. Thus, SW1353 cells were deemed
suitable for use in the following experiments.
Next, we investigated P2Y11R expression in
primary OA chondrocytes using -actin as con-
trol. As shown in Figure 2, compared with nor-
mal chondrocytes (control), primary human OA
chondrocytes showed significantly higher ex-
pression of P2Y11R at both the mRNA and pro-
tein levels. This indicates that P2Y11R may be
a suitable target for the treatment of OA.

TNF-a upregulates expression of P2Y11R

TNF-a is known to be highly expressed in OA.
We established an OA cell model by exposing
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NF157 ameliorates TNF--
induced degradation of type Il
collagen

Degradation of type Il collagen in chondrocytes
is a pivotal event in the progression of OA. In
light of our finding that P2Y11R is upregulated
in OA chondrocytes, we investigated whether
P2Y11R plays a role in TNF-a-induced degrada-
tion of type Il collagen. SW1353 cells were
exposed to TNF-a at the concentration of 10
ng/ml in the presence or absence of 30 and 60
UM NF157, a highly selective P2Y11R inhibitor,
for 24 h. As shown in Figure 4, blockage of
P2Y11R using NF157 caused a significant
reduction in degradation of type Il collagen in a
dose-dependent manner. Remarkably, a dose
of 60 uyM NF157 nearly completely rescued
type Il collagen from degradation induced by
TNF-a.

NF157 reduces TNF-a-induced expression of
MMP-3 and MMP-13

MMP-3 and MMP-13 are regarded as two of the
main enzymes targeting type Il collagen for deg-
radation in OA. To determine whether MMP-3
and MMP-13 are involved in the protective
effect of NF157 on degradation of type Il colla-
gen in human chondrocytes, we exposed
SW1353 cells to 10 ng/ml TNF-« in the pres-
ence or absence of 30 and 60 uM NF157 for 24

Am J Transl Res 2019;11(4):2108-2116
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Figure 3. P2Y11R is upregulated in SW1353 cells in response to TNF-& in a dose-dependent manner. Human
chondrocytic SW1353 cells were treated with TNF-a at the concentrations of 5, 10, 20 ng/ml for 24 h. A. mRNA of
P2Y11R was determined by real time PCR analysis; B. Protein of P2Y11R was determined by western blot analysis

(*, #, &, P<0.01 vs. vehicle group).
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Figure 4. Blockage of P2Y11R using its specific antagonist NF157 amelio-

rated TNF-a-induced degradation of type Il collagen. Human chondrocytic
SW1353 cells were treated with 10 ng/ml TNF-a in the presence or absence
of NF157 at the concentrations of 30 and 60 uM for 24 h. Expression of
type Il collagen was determined by western blot analysis (*, #, &, P<0.01 vs.

previous column group).

Aggrecan is a major compo-
nent of the articular ECM and
excessive degradation of ag-
grecan is recognized as a key
event in the pathogenesis of
OA. To explore the involve-
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Figure 5. Inhibition of P2Y11R using its specific antagonist NF157 reduced
TNF-o-induced expression of MMP-3 and MMP-13. Human chondrocytic
SW1353 cells were treated with 10 ng/ml TNF-« in the presence or ab-
sence of NF157 at the concentrations of 30 and 60 uM for 24 h. A. mRNA of
MMP-3 and MMP-13 as determined by real-time PCR; B. Protein of MMP-3
and MMP-13 as determined by ELISA (*, #, &, P<0.01 vs. previous column

group).

h. As shown in Figure 5, the results of real-time
PCR and ELISA indicate that NF157 significant-
ly reduced expression of MMP-3 and MMP-13
at both the mRNA and protein levels in a dose-
dependent manner. This suggests that expres-
sion of MMP-3 and MMP-13 may be regulated
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posed to 10 ng/ml TNF-« in
the presence or absence of
the specific P2Y11R antago-
nist NF157 at the concentra-
tions of 30 and 60 uM for 24
h. As shown in Figure 6, block-
age of P2Y11R using NF157
MMP-13 caused a significant reduction
in degradation of aggrecan in
a dose-dependent manner.
Once again, a dose of 60 uM
NF157 nearly completely res-
cued aggrecan from degrada-
tion induced by TNF-a.

NF157 reduces TNF-o-
induced expression of ADAMTS-4 and
ADAMTS-5

Degradation of aggrecan in OA is primarily
mediated by the aggrecanases ADAMTS-4 and
ADAMTS-5. To determine whether ADAMTS-4

Am J Transl Res 2019;11(4):2108-2116
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Figure 6. Blockage of P2Y11R using its specific antagonist NF157 ameliorat-
ed TNF-a-induced degradation of aggrecan. Human chondrocytic SW1353
cells were treated with 10 ng/ml TNF-a in the presence or absence of NF157
at the concentrations of 30 and 60 uM for 24 h. Expression of aggrecan was
determined by western blot analysis (*, #, &, P<0.01 vs. previous column
group).
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Figure 7. Inhibition of P2Y11R using its specific antagonist NF157 reduced
TNF-o-induced expression of ADAMTS-4 and ADAMTS-5. Human chondro-
cytic SW1353 cells were treated with 10 ng/ml TNF-a in the presence or
absence of NF157 at the concentrations of 30 and 60 uM for 24 h. A. mRNA
of ADAMTS-4 and ADAMTS-5 as determined by real-time PCR; B. Protein of
ADAMTS-4 and ADAMTS-5 as determined by ELISA (*, #, &, P<0.01 vs. previ-

effects of blockage of P2Y11R
on activation of the NF-kB
pathway in OA, SW1353 cells
were exposed to 10 ng/ml
TNF- in the presence or ab-
sence of 30 and 60 uM NF157
for 24 h. We investigated acti-
vation of NF-kB through quan-
tification of nuclear transloca-
tion of p65 and by measuring
the luciferase activity of NF-kB
using a commercial Kit. As
shown in Figure 8, treatment
with NF157 almost fully res-
tored nuclear translocation of
p65 triggered by TNF-a and
significantly reduced the lucif-
erase activity of NF-kB. This
demonstrates that blockage
of P2Y11R using its specific
antagonist NF157 may be an
effective strategy for regulat-
ing the NF-kB pro-inflammato-
ry signaling pathway.

Discussion

As OA becomes an increas-
ingly greater threat to human
well-being, it is imperative that
new strategies for the treat-
ment and prevention of this
painful disease are devel-

ous column group).

and ADAMTS-5 are involved in the protective
effect of NF157 on degradation of aggrecan in
human chondrocytes, we exposed SW1353
cells to 10 ng/ml TNF-a in the presence or
absence of 30 and 60 uM NF157 for 24 h. As
shown in Figure 7, real-time PCR and ELISA
demonstrate that NF157 significantly reduced
expression of ADAMTS-4 and ADAMTS-5 at
both the mRNA and protein levels in a dose-
dependent manner. This suggests that expres-
sion of ADAMTS-4 and ADAMTS-5 may be regu-
lated via the P2Y11R pathway.

NF157 reduces TNF-a-induced activation of
NF-«kB

Activation of the NF-kB pathway is a major driv-
er of the inflammatory response. To explore the
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oped. Although OA has been
under study for decades, the
exact mechanisms driving the
pathology of the disease remain unclear.
Recently, the effects of new and existing drugs
on degradation of type Il collagen and aggrecan
have been explored. It is assumed that block-
age of one more upstream factors related to
the expression of degradative enzymes that
target type Il collagen and aggrecan may be a
safe and effective non-invasive therapeutic
option. Presently, however, the preferred treat-
ment for late-stage OA is arthroplasty, which
creates a great burden for patients and their
families due to its high cost, potential complica-
tions and possible long recovery times, the
risks of which increase with age. Therefore,
innovative and advanced research into the
potential mechanisms of action of OA is of gre-
at and increasing clinical value. In the pre-
sent study, we explored the involvement of the
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Figure 8. Inhibition of P2Y11R using its specific antagonist NF157 reduced TNF-a-induced activation of NF-kB. Hu-
man chondrocytic SW1353 cells were treated with 10 ng/ml TNF-« in the presence or absence of NF157 at the con-
centrations of 30 and 60 uM for 24 h. A. Nuclear level of p65; B. Promoter luciferase activity of NF-kB as determined
by a commercial kit (*, #, &, P<0.01 vs. previous column group).

P2Y11 receptor in TNF-a-induced degradation
of type Il collagen and aggrecan using the novel
P2Y11R antagonist NF157. Our findings indi-
cate that blockage of P2Y11R with 30 and 60
UM NF157 potently inhibited TNF-a-induced
expression of MMP-3, MMP-13, ADAMTS-4,
and ADAMTS-5, subsequent degradation of
type Il collagen and aggrecan, and activation of
NF-kB pro-inflammatory signaling in a dose-
dependent manner.

Adenosine 5'-triphosphate (ATP), a damage-
associated molecular pattern molecule (DAMP),
is an important messenger molecule involved
in intracellular communication. Various stimuli,
such as inflammation, shear stress, apoptosis,
etc., cause ATP to be released into the extracel-
lular space where it triggers a signal cascade
by binding to the ubiquitously expressed puri-
nergic G protein-coupled P2Y receptors [17-19].
Of these, the P2Y11 receptor is coupled to both
Gg/11 and Gs proteins [20]. Purinergic recep-
tors including P2Y11 have been shown to be
involved in the inflammatory response, and a
recent study explored the role of P2Y11R in
rheumatoid arthritis, but there has been little
research on the role of P2Y11R in OA [21, 22].
Furthermore, it has been demonstrated that
the specific P2Y11 antagonist NF157 signifi-
cantly suppresses elevation of TNF-a [23].
TNF-a is well-documented as an important
cytokine in the pathogenesis of OA, which
induces elevated expression of MMPs and
ADAMTS, the two main enzymes involved in
degradation of the articular ECM [24, 25].
However, the exact mechanisms driving TNF-a-
induced upregulation of collagenases (MMPs)
and aggrecanases (ADAMTS) in OA remain to
be fully elucidated. As demonstrated by the
results of this study, blockage of P2Y11R by
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NF157 had a significant inhibitory effect on the
expression of MMP-3, MMP-13, ADAMTS-4 and
ADAMTS-5 in SW1353 chondrocytes at both
the mRNA and protein levels in a dose-depen-
dent manner. Furthermore, our results confirm
that this inhibition of MMPs and ADAMTS
results in significant rescue of degradation of
type Il collagen and aggrecan. These findings
imply the P2Y11R may indeed play a role in
regulating degradation of the articular ECM in
OA.

NF-kB is well-recognized as a key pro-inflamma-
tory transcription factor that promotes the
development and progression of OA as well as
many other inflammatory diseases. A recent
study from Japan demonstrated that activation
of the P2Y11 receptor via y-radiation-induced
release of ATP activated NF-kB through the
p38/mitogen-activated protein kinase (MAPK)
pathway [26]. In a related study, the authors
showed that treatment with NF157 inhibited
activation of NF-kB [27]. Another study demon-
strated that ATP selectively targeted p65 to
activate NF-kB through the P2Z purinoceptor,
which like P2Y11R, has a high affinity for ATP
[28, 29]. In the present study, we showed that
TNF-a-induced nuclear translocation of p65
could be suppressed by blockage of P2Y11R
with 30 and 60 uM NF157 in a dose-dependent
manner. Additionally, we confirmed that antago-
nism of P2Y11R with NF157 significantly de-
creased NF-kB luciferase activity in a dose-
dependent manner. The findings of our study
demonstrate for the first time that blockage of
the P2Y11 purinoceptor using the selective
P2Y11 antagonist NF157 can significantly pre-
vent degradation of the components of the
articular ECM by downregulating TNF-a-induced
expression of MMP-3, MMP-13, ADAMTS-4,
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and ADAMTS-5, subsequent degradation of
type Il collagen and aggrecan, and activation of
NF-kB. These positive results suggest that
NF157 may have potential as a targeted thera-
peutic agent for the treatment and prevention
of excessive degradation of type Il collagen and
aggrecan in OA. Further study is required to
better understand the complex mechanisms
through which these results were achieved.
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