
Activated protein C (aPC) protects 
against ischaemia–reperfusion injury 
(IRI) by inhibiting activation of the 
NLRP3 inflammasome, say research-
ers Berend Isermann and colleagues. 
Previous studies have shown that 
aPC has anti-inflammatory and 
anti-apoptotic effects and can protect 
against IRI in various organs, but 
the mechanism was unclear. “As the 
inflammasome constitutes an impor-
tant mechanism linking inflamma-
tion and cell death, we hypothesized 
that aPC inhibits inflammasome 
activation,” explains Isermann.

The researchers report that 
in mice, myocardial IRI induces 
NLRP3 inflammasome activation 
prior to induction of apoptosis 
and the detection of an infarction, 
suggesting a pathogenic role of the 
inflammasome. Treatment with aPC 

before induction of myocardial or 
renal IRI resulted in reductions in 
NLRP3 inflammasome activation, 
apoptosis and tissue damage. These 
protective effects were abolished in 
mice that expressed constitutively 
active NLRP3, confirming that 
inhibi tion of  inflammasome activa-
tion is responsible for aPC-mediated 
protection in the setting of IRI.

Further studies showed that aPC 
treatment inhibits NLRP3 inflamma-
some activation via a mechanism 
involving inhibition of PAR1 and 
mTORC1 signalling. Inhibition of 
PAR1 signalling abolished the protec-
tive effect of aPC in myocardial IRI, 
whereas blocking the anticoagulant 
function of aPC had no effect. In 
addition, targeting PAR1 signalling 
using parmodulin 2 mimicked the 
protective effects of aPC in IRI. 

The researchers suggest that 
therapies based on their new findings 
might be important in the setting of 
organ transplantation. “We suspect 
that perfusion of a donor organ with 
aPC or an aPC-based therapeutic 
agent before transplantation would 
inhibit inflammasome activation and 
improve organ function,” comments 
Isermann.
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We suspect 
that perfusion 
of a donor 
organ with 
aPC ... before 
transplantation 
would inhibit 
inflammasome 
activation and 
improve organ 
function
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