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Ischemia-reperfusion-induced tissue injuries and organ
failure are key contributors to postoperative mortality and
morbidity [1]. Different types of programmed cell death
mediated by oxidative stress and inflammation play critical
roles in this pathology [2].

Initiation of programmed cell death by reactive oxygen
species- (ROS-) induced oxidative stress plays important
roles in ischemia-reperfusion injury (IRI) in multiple organs
[3]. In this special issue, W. Yao et al. reported that oxidative
stress induced hepatic cell apoptosis and liver dysfunction
after orthotopic autologous liver transplantation (OALT),
while inhibiting oxidative stress with either anesthetic propo-
fol or selective NADPH oxidase inhibitor VAS2870, reduced
hepatic cell apoptosis, and attenuated liver injury after
OALT. Further, the induction of pyroptosis and disruption
of autophagy also play critical roles in organ dysfunction as
reported in this special issue. G.-H. Zheng et al. demon-
strated that the induction of pyroptotic cell death mediated
via nod-like receptor protein-3 (NLRP3) inflammasome
is critical in high-fat diet-induced kidney damage and that
the downregulation of vascular endothelial growth factor
receptor-2 (VEGFR2) not only reduced NLRP3 activation
but also attenuated kidney injury in high-fat diet-treated
mice. Moreover, Y. Wang et al. reported that in mouse tran-
sient global cerebral ischemia (TGCI), decreased autophagy
was accompanied by increased apoptosis in neurons that
were associated with neurological dysfunction. Lentiviral or
specific agonist overexpression of transient receptor potential

mucolipin-1 (TRPML1) enhanced autophagy but inhibited
apoptosis and attenuated neurological dysfunction in TGCI.

The importance of oxidative stress in the cause of IRI has
been well recognized [4]. Thus, therapies that reduce oxida-
tive stress either by increasing antioxidant capacity or by
decreasing ROS production may protect organs against IRI.
In this special issue, W. Yao et al. reported that pretreatment
with intravenous anesthetic propofol, a potent ROS scaven-
ger that protects the heart against IRI, mitigated OALT-
induced cell apoptosis and liver injury. Moreover, G.-H.
Zheng et al. reported that purple sweet potato color, a natural
anthocyanin, conferred its renal protection through reducing
ROS and the subsequent NLRP3 activation in high-fat diet-
treated mice. On the other hand, Y. Wang et al. showed
that microRNAs (miR-214 and miR-133a), delivered by
bone marrow mesenchymal stem cell-derived exosomes, by
downregulating CaMKII (by miR-214) and phospholamban
(by miR-133a), reduced cardiac stem cell apoptosis under
oxidative stress.

Aggravation and persistence of inflammation, secondary
to oxidative stress, have been shown to induce programmed
cell death and contribute to IRI and organ injury [5]. In this
special issue, G.-H. Zheng et al. reported that 20 weeks of
high-fat diet treatment-induced ROS overproduction and
inflammation, which subsequently activates NLRP3 (media-
tor of inflammation-induced pyroptosis), leads to kidney
injury. Treatment with α-lipoic acid, a ROS scavenger, not
only mitigated high-fat diet-induced inflammation but also
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deactivated NLRP3 and attenuated kidney damage. Similarly,
W. Yao et al. reported in this special issue that OALT-
induced oxidative stress and inflammation were associated
with hepatic apoptosis and liver damage and that the appli-
cation of propofol or NADPH oxidase inhibitor reduced oxi-
dative stress and inflammation, attenuating liver damage.
These findings suggest the potential interaction of oxidative
stress and inflammation in the induction of programmed
cell death during IRI. It is worth noticing that attempts to
attenuate organ injury by solely decreasing inflammation
or increasing antioxidant capacity have achieved limited suc-
cess [6, 7], indicating that multifaceted therapies combining
anti-inflammatory and antioxidant approaches may be nec-
essary for effective treatment. Thus, further in-depth studies
regarding the interaction of inflammation and oxidative
stress in the setting of IRI may facilitate our understanding
of the pathophysiology of IRI and the development of new
therapies for the disease.

We hope that the research articles presented in this
special issue contribute to the understanding of current
advancements and the mechanisms of oxidative stress and
inflammation-mediated programmed cell death in IRI. It is
also our hope to stimulate further efforts in the patholog-
ical investigation of IRI and the development of therapy
for this disease.

We would like to express our gratitude toward the
authors for submitting their exciting research for consider-
ation for publication and to the reviewers for sharing their
expertise and precious time in reviewing the manuscripts.
Thanks to all of those who contributed to the success of this
special issue.
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