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The progressive loss of articular cartilage

is hallmark of Osteoarthritis 
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Articular cartilage is composed by chondrocytes 

and a dense extracellular matrix

Mayan, M. D. et al. Ann Rheum Dis. 2015 doi: 
10.1136/annrheumdis-2013-204244
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Scanning electron microscope to validate the 

presence of cytoplasmic arms extending from the 

cell body and connecting with distant cells
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Articular chondrocytes network mediated by

gap junction channels: chemical and metabolic

coupling
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Nature Reviews Rheumatology volume 14, pages42–51(2018)

Signalling molecules, metabolites; RNA, ATP, amino acids, glucose, glutamate

Connexins: gap junctions, hemichannels and 

signalling hubs 



Mayan, M. D. et al. American Journal of Pathology, 182, 4, 2013. 1337-1346

Overexpression of Cx43 since the early stages of OA 

(knee and hip) occurs independently of the clinical 

phenotype



Carpintero-Fernandez et al., February 2022 Bioelectricity DOI:10.1089/bioe.2021.0039

Overactivity of Cx43 interferes with cartilage 

regeneration in OA: EMT and accumulation of 

senescent cells

Varela-Eirin M. et al., Cell Death and Disease. 2018 Dec 5;9(12):1166



Nature Reviews Molecular Cell Biology volume 15, pages482–496 (2014)

Cellular Senescence in Tissue Repair and Aging

https://www.nature.com/nrm


OA chondrocytes contain higher levels of Cx43 in 

the sEVs compared to sEVs from healthy 

chondrocytes

Electron microscopy

Cell Death and Disease. 2022 August 13(8):681. doi: 10.1038/s41419-022-05089-w



Exosomal Cx43 induces cellular senescence 

turning chondrocyte into pro-inflammatory cells

Cell Death and Disease. 2022 August 13(8):681. doi: 10.1038/s41419-022-05089-w



Exosomal Cx43 induces cellular senescence in a 

p53 dependent pathway

p53-related SASP factors

NF-kß-related SASP factors

Cell Death and Disease. 2022 August 13(8):681. doi: 10.1038/s41419-022-05089-w



sEVs enriched in Cx43 induce cellular senescence 

in bone and synovial cells

Cell Death and Disease. 2022 August 13(8):681. doi: 10.1038/s41419-022-05089-w



Carpintero-Fernandez et al., February 2022 Bioelectricity DOI:10.1089/bioe.2021.0039

Take-home message
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