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Reply to the Editor:

This study aimed to investigate the effect of necrosulfo-
namide (NSA), a mixed-lineage kinase domain-like protein
(MLKL) inhibitor, on pulmonary ischemia-reperfusion
injury (IRI) in a simple and validated in vivo model. NSA
treatment showed a protective effect on pulmonary IRI,
because of improvement of physiological parameters and
histological findings and a lower level of proinflammatory
cytokines were observed in the NSA-treated group.1

We adopted double-labeling with cleaved caspase-3 and
terminal deoxynucleotidyl transferase- dUTP nick-end la-
beling (TUNEL) to evaluate necroptotic/apoptotic cells,
as previously described by others.2 TUNEL-positive and
caspase–3-negative cells were defined as necroptotic cells.2

As Lin and colleagues reported in a “Letter to the Editor,”3

this method might count other cell death that is caspase-
independent such as ferroptosis. Ferroptosis is a recently
established mode of programmed cell death that is depen-
dent on iron and characterized by the accumulation of
lipid peroxides. A decrease in TUNEL-positive and cas-
pase–3-negative cells might indicate a decrease in ferropto-
sis as well as necroptosis, however, to the best of our
knowledge, there are no specific markers that are applicable
in rat lung tissue to distinguish ferroptosis from other types
of cell death. In the past, in experimental reports describing
IRI,4,5 cell death inhibited by necrostatin-1 and ferrostatin-1
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was defined as necroptosis and ferroptosis, respectively.
Necrostatin-1 inhibits receptor-interacting protein kinase-
1 (RIPK1) and NSA inhibits MLKL, which is the down-
stream of RIPK1 and regulates necroptosis. We concluded
that the protective effect of NSA on pulmonary IRI was
mainly caused by the inhibition of MLKL-mediated cell
death, namely, necroptosis. A decrease in other types of
cell death such as ferroptosis and apoptosis might be
observed as a result of attenuated lung damage in the
NSA-treated group.

How a cell dies matters and how to evaluate it also mat-
ters. In the future, it is necessary to find a way to more rigor-
ously distinguish necroptosis from ferroptosis and other cell
death to advance research on programmed cell death that is
applicable in various settings of experimental models.
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