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Osteoarthritis (OA) is one of the most prevalent rheumatic
diseases at present. It is characterized by the progressive
degeneration of articular cartilage accompanied by alte-
rations in other tissues, such as in the subchondral bone,
synovial tissue or muscle. Currently one of the most fre-
quent causes of disability in the aging population world-
wide, OA is one of the main causes of chronic pain. From
the biomechanical point of view, the joint is involved in
maintaining mechanical support by stabilizing movement
and flexion. The mechanical consequences of joint dege-
neration include the loss of stability or increased load
stress on the joints, associated with changes in the struc-
ture and composition of the articular cartilage. Given that
the molecular mechanisms by which joint tissue degrada-
tion and the loss of its homeostasis occur are not yet
known, the current treatments available are based on the
use of anti-inflammatories and pain relief drugs.
Articular cartilage is a tissue with unique mechanical
properties formed by a dense extracellular matrix (ECM)
that covers the surface of the bone in mobile joints, mainly
composed of different types of collagen, proteoglycans
and glycoproteins. Chondrocytes, the only cell type des-
cribed in articular cartilage, are the cells responsible for
synthesizing ECM components, as well as maintaining tis-
sue homeostasis. Taking into account the distribution of
chondrocytes within cartilage, until a few years ago it was
believed that chondrocytes were found in isolation in
gaps inserted in the ECM without any type of cellular
interaction or communication between them. However,
recent results have shown that chondrocytes present
cytoplasmic projections that are capable of crossing the
ECM and connecting distant cells’. In line with these re-
sults, it has been shown that chondrocytes express seve-
ral proteins of the connexin family, involved in cellular
communication through gap junctions (GJs). In the case
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of cartilage, chondrocytes are capable of communicating
through connexin channels formed mainly by connexin
43 (Cx43)2 Furthermore, through these cytoplasmic pro-
jections and gap junctions, chondrocytes are capable of
exchanging different metabolites and small molecules
such as ATP or RNA in addition to amino acids and pro-
teins'2. On the other hand, several studies indicate that
the overactivity of Cx43 triggers an inflammatory and de-
generative process related to joint degradation in patients
with OAZ. In our research group we have shown that alte-
rations in Cx43 activity trigger changes in the phenotype
of chondrocytes accompanied by an increase in the ex-
pression levels of interleukin-1f (IL-18), cyclooxygenase-
2 (COX-2) and metalloprotease-3 (MMP-3)* associated
with the progress of the disease. The overexpression of
Cx43 in a chondrocyte line increases the CD105 and
CD166 markers associated with de-differentiated stem
cells, as well as the translocation to the nucleus of the
Twist-1 transcription factor, which indicates that they
could be undergoing a process of epithelium-me-
senchyme transition (TEM)*. Lastly, Cx43 overactivity is
associated with increased levels of senescence markers
such as p53, p16 and f3-galactosidase, as well as activation
of NF-kf3 accompanied by a senescent phenotype and in-
creased secretion of inflammatory cytokines, known as
the secretory senescence-associated phenotype (SASP)*.
These results show that alterations in the expression and
activity of Cx43 could be playing an essential role in the
development and progression of the disease by modula-
ting the phenotype of the adult chondrocyte. In fact, the
decrease in Cx43 activity using different compounds im-
proves the regeneration capacity of different tissues and
in different models of age-associated diseases®®, reinfor-
cing the role of this transmembrane protein in tissue de-
generation and senescence.
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Figure 1. Cx43 is involved in the processes of de-differentiation and senescence in chondrocytes associated with in-
flammatory and degenerative processes in patients with OA. Decreasing Cx43 levels with osteoarthritis modifying
drugs (DMARDs) could reverse this process and favor a regenerative environment that would prevent the progression

of the disease
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More studies are undoubtedly needed in this regard,
but with our results, we could conclude that Cx43 is a
therapeutic target of interest to maintain the adult chon-
drocyte phenotype, and avoid processes of de-differen-
tiation and cellular senescence associated with an
inflammatory and degenerative phenotype when it is
maintained over time (chronically). In fact, in vitro mo-
dels have already demonstrated its usefulness in redu-
cing cell senescence markers and favoring chondrocyte
re-differentiation, restoring tissue regeneration capa-
city’. In older adults, it should be noted that recently
obtained results by our research group indicate that the
increase in Cx43 could also be involved in tissue dege-
neration and accumulation of senescent cells in cases of
intervertebral disc degeneration, suggesting that thera-
pies aimed at modifying Cx43 They could be useful in
the treatment of degenerative conditions in the interver-
tebral disc.

In recent years, different OA modifying drugs have
been proposed as new therapeutic strategies because of
their ability to promote chondrogenesis, thus promoting
re-differentiation of chondrocytes and improving tissue
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regeneration. On the other hand, molecules capable of re-
ducing Cx43 levels, such as oleuropein'?, improve ECM
formation in 3D models by increasing levels of type II co-
llagen and proteoglycans, and also improve the arthritic
chondrocyte phenotype by reducing gene expression le-
vels inflammatory interleukins and metalloproteases!®!*,

These and other studies show that high levels of
Cx43 in cartilage observed from the first stages of the
disease could be related to the activation of degradation
processes of articular cartilage by activating the epithe-
lium-mesenchyme transition (cell de-differentiation)
and increasing cell senescence synergistically (Figure 1).
Undoubtedly, the use of molecules and compounds that
decrease the levels or activity of this protein will be of
interest for developing new therapeutic strategies for
the treatment of degenerative musculoskeletal diseases
associated with age, such as osteoarthritis.
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