
 

Inhibiting NLRP3 signaling in aging
podocytes improves longevity
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Podocyte inflammaging is reduced by inhibiting NLRP3. Credit: Aging (2023).
DOI: 10.18632/aging.204897

A new research paper titled "Inhibiting NLRP3 signaling in aging
podocytes improves their life- and health-span" has been published in 
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Aging.

The decrease in the podocytes' lifespan and health span that typify
healthy kidney aging cause a decrease in their normal structure,
physiology and function. The ability to halt and even reverse these
changes becomes clinically relevant when disease is superimposed on an
aged kidney. NLRP3 [nod-like receptor protein 3] expression is
increased in podocytes of mice with advanced age and contributes to
their damage.

"However, the functional consequence of increased levels of NLRP3 in
aged podocytes is unknown," note the researchers.

In this new study, researchers from the University of Washington,
Cleveland Clinic Foundation, National University Hospital Singapore,
University of Pittsburgh, University of Michigan, and the University of
Chicago hypothesized that reducing NLRP3 signaling earlier at middle-
age improves overall podocyte health and slows down healthy podocyte
aging in mice.

"To this end, we performed a comprehensive analysis of inflammasome
signaling including pharmacological and genetic NLRP3 loss-of-function
approaches," they explain.

RNA-sequencing of podocytes from middle-aged mice showed an
inflammatory phenotype with increases in the NLRP3 inflammasome,
signaling for IL2/Stat5, IL6 and TNF, interferon gamma response,
allograft rejection and complement, consistent with inflammaging.
Furthermore, injury-induced NLRP3 signaling in podocytes was further
augmented in aged mice compared to young ones. The NLRP3
inflammasome (NLRP3, Caspase-1, IL1β IL-18) was also increased in
podocytes of middle-aged humans.
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Higher transcript expression for NLRP3 in human glomeruli was
accompanied by reduced podocyte density and increased global
glomerulosclerosis and glomerular volume. Pharmacological inhibition
of NLRP3 with MCC950, or gene deletion, reduced podocyte
senescence and the genes typifying aging in middle-aged mice, which
was accompanied by an improved podocyte lifespan and health span.
Moreover, modeling the injury-dependent increase in NLRP3 signaling
in human kidney organoids confirmed the anti-senescence effect of
MC9950. Finally, NLRP3 also impacted liver aging.

"In summary, our results demonstrate for the first time that aging
podocytes acquire an inflammatory phenotype, which include the
NLRP3 inflammasome and which is consistent with inflammaging," the
researchers conclude.

  More information: Natalya Kaverina et al, Inhibiting NLRP3
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