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Abstract

Background & purpose: Osteoarthritis (OA) is a multifactorial inflammatory disorder in which
inflammatory biomarkers play a key pathogenic role. Given the anti-inflammatory effects of exercise
training, the purpose of the present study was to investigate the effect of eight weeks of combine
aerobic and resistance training on the levels of the P2X7 purinergic receptor (P2RX7) and nucleoti

group participated in eight weeks of combined aerobic (running on treadmill at an intensityof 40-60%
of maximum velocity, 60 minutes per session, without treadmill incline) and resistance training (15
times of climbing on rodent ladder at intensity of 40-60 percentage of maximum workload with 1 minute
of rest interval, 45 minutes per session), on alternating days and five days a week.
48 hours after the last training session, and the measured variables were evalual

in the experimental group compared to the control group in the followi
ofP2RX7 (P 0.037) and NLRP3 (P 0. 022) cartilage levels ofN

inflammatory status in aged rats by reducing P2R
mediating mechanisms underlying these effects, it i
cytokines in future research.

owever, to clarify the
easure related inflammatory
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Extended abstract

Background

Osteoarthritis (OA) is an age-related degenerative joint disease associated with physical pain, disability, and increased socio-economic
costs (1). Cartilage, the joint's primary structural component, comprises chondrocytes. Instability in chondrocyte homeostasis leads to
phenotypic changes and cell death (1). Consequently, cartilage degradation directly results from chondrocyte imbalance, causing
breakdown of the extracellular matrix and release of pro-inflammatory factors (1), which influence OA initiation and progression. The
P2X7 receptor (P2RX7), a member of the purinergic receptor family, is a non-selective cation channel gated by adenosine triphosphate
(ATP) and is highly implicated in inflammation (2). It mediates Na+ and Ca2+ influx and K+ efflux, participates in various
inflammatory reactions, and plays a significant role in different cell death mechanisms (3). P2X7-dependent signaling pathways
facilitate cytokine release; for instance, K+ efflux is a crucial upstream event for activating the nucleotide-binding oligomerization
domain-like receptor family pyrin domain-containing 3 (NLRP3) inflammasome (3). NLRP3 contributes to the pathogenesis of arthritic
disorders by generating proinflammatory cytokines and degradative enzymes like Interleukin-1 beta (IL-1B), Tumor Necrosis Factor-
alpha (TNF-a), and Matrix Metalloproteinase-3 (MMP-3), which promote cartilage degeneration and synovial inflammation (4).
Current OA management primarily involves analgesia and joint replacement for end-stage disease, overlooking early intervention.
Advances in understanding OA pathogenesis and improved detection methods have shifted focus toward preventing and treating early
OA (2). Given that mechanical load influences chondrocyte mechanical balance by regulating inflammation and thereby reduces OA
symptoms, exercise training may play a pivotal role in preventing early OA onset and alleviating symptoms by modulating P2X7 and
NLRP3. Therefore, this study investigated the effect of eight weeks of combined aerobic and resistance training on P2X7 and NLRP3
levels in the synovial fluid and cartilage of aged female rats.

Methodology { / ) v

Twenty-two Wistar rats (24-28 months old, 262.5+15.10 g) were randomly divided into two groups of experimental and control (with
11 rats in each group). Rats in experimental group participated in eight weeks of combined aerobic (running on treadmill at intensity
0f 40-60 % of maximum intensity, 60 minutes per session, without treadmill incline) and resistance training (15 repetitions of climbing
on rodent ladder at intensity of 40-60 % of maximum workload with 1 minute of rest interval, 45 minutes per session), on intermittent
days and five days a week (5). All rats were dissected 48 hours after the last training session, and target indicators were evaluated using
appropriate laboratory methods. Data were analyzed using independent and paired t-tests and Pearson's correlation test, with a
significance level of P <0.05.A ,

Eight weeks of combined training resulted in significant decreases in the experimental group compared to the control group in synovial
fluid levels of P2X7 (P=0.037) and NLRP3 (P=0.022). Cartilage levels of NLRP3 also decreased significantly (P=0.025), while no
significant change was observed in cartilage P2X7 levels (P>0.05). Furthermore, body weight decreased significantly in the
experimental group compared to the control group (P=0.004) and within the experimental group in the post-test compared to the pre-
test (P=0.001).

Results

Conclusion

This study is one of the first to investigate the effect of combined aerobic and resistance training on joint levels of P2X7 and NLRP3
in aging, demonstrating significant reductions in these markers following the training intervention.

Our findings align with Li et al. (2021), who reported significant decreases in P2RX7 following moderate-intensity exercise training
in aged rats. Activation of P2RX7, an inflammatory switch, mediates numerous downstream reactions, including the release of
inflammatory factors (6). IL-1p, a proinflammatory cytokine activated by caspase-1 cleavage (7), not only induces apoptosis and cell
death (8) but also stimulates the secretion of cartilage-degrading enzymes like MMP3 and MMP13. These enzymes degrade type 11
collagen and proteoglycans in the extracellular matrix, contributing to OA development and progression (9, 10). Besides P2X7, NLRP3
can also increase IL-1p levels by producing mature caspase (11, 12). Furthermore, crystal and uric acid accumulation in OA appear to
activate the NLRP3 inflammasome (13), subsequently enhancing IL-1p release from monocytes and macrophages (14). Since P2X7
directly activates NLRP3 by facilitating K+ efflux and indirectly via MMPs, caspases, and increased IL-1f, the significant decrease in
P2X7 levels following combined training in this study may contribute to reduced joint levels of NLRP3. In this regard, Chen et al.
(2019) demonstrated that endurance training prevents excessive activation of the NLRP3 inflammasome pathway by reducing P2RX7
expression (15). Additionally, exercise training can mitigate inflammation and delay OA pathological changes by inhibiting nuclear
factor kappa B (NF-kB) and NLRP3 (16). For instance, moderate-intensity periodic stretching exercises reduce cartilage and
chondrocyte destruction in OA by inhibiting the TNF-o/NF-kB/NLRP3 signaling pathway (17).

NF-«xB is a downstream signaling target of the PI3K/Akt pathway, which inflammatory factors like TNF-a and IL-1p activate (18).
Activated NF-kB promotes OA initiation and progression by increasing MMP gene expression (19). Recent studies have also shown
that NF-«B is a prerequisite for NLRP3 inflammasome activation (20).
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The results of this study indicate that eight weeks of combined aerobic and resistance training are associated with the modulation of
local joint inflammation. However, this study did not measure joint levels of IL-1B, NF-xB, AMPK, and caspases post-training.
Additionally, synovial membrane or articular cartilage samples were not collected for pathological examination. Therefore, it cannot
be conclusively determined whether the reduction in synovial fluid P2X7 levels directly contributed to the decrease in NLRP3 and
improvement in joint inflammatory conditions. To understand the precise role of P2X7 following exercise in modulating or
exacerbating inflammation, extensive future studies measuring inflammatory markers involved in the P2RX7/NLRP3 signaling
pathway in OA are necessary.
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