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Endothelial cells (ECs), due to their strategic location, play a central role in the
pathophysiology of cardiovascular and lung diseases. In particular, disruption of vascular
barrier integrity and excessive inflammation are key features of endothelial dysfunction
underlying acute lung injury (ALI) and acute respiratory distress syndrome (ARDS). This
Research Topic presents a unique blend of original research article, opinion, regular review,
and systematic review that highlight advances in the molecular and cellular mechanisms
regulating themicrovascular endothelial barrier, as well as offering a systematic bibliometric
analysis of the research landscape in ALI and ARDS.

The interplay of extracellular vehicles (EVs), endothelial cell responses, and signaling
pathways presents a complex picture of the mechanisms underlying acute lung injury
(ALI) and acute respiratory distress syndrome (ARDS).These severe respiratory conditions,
complicated by intricate pathogenesis, highlight the role of EVs in mediating intercellular
communication and represent potential for novel therapeutic approaches. In their study for
the current Research Topic, Karpurapu et al. reported that EVs are crucial in transporting
biologically active macromolecules between cells, particularly in the lungs. In mouse
models, the activation of nuclear factor of activated T cell cytoplasmic member 3 (NFATc3)
in pulmonarymacrophages in response to lipopolysaccharide (LPS) has been observed.The
inhibition of this activation by a novel cell-permeable calcineurin peptide inhibitor, CNI103,
effectivelymitigates the symptoms ofALI. EVs from the bronchoalveolar lavage fluid of LPS-
treated mice contain elevated levels of arachidonic acid metabolites, directly implicating
pro-inflammatory lipid mediators in lung inflammation and injury.This discovery points to
a regulatorymechanismwhere the calcineurin-NFATc3 pathway influences the lipid content
of EVs, impacting the pathogenesis of ALI.

The purinergic signaling system is emerging as a critical regulatory circuit, essential
for maintaining homeostatic balance and modulating pathological vascular responses in
various cardiovascular and lung diseases. Despite its recognized significance, investigations
into purinergic regulation specifically within the lung endothelium and vasa vasorum
endothelium (VVE) have remained limited.The review by Gerasimovskaya et al. highlights
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the protective role of purinergic signaling in pulmonary
microvascular ECs, focusing on the specific signaling mechanisms
of the barrier-protective effects of extracellular ATP, ATPγS, and
adenosine. In addition, it provides a comprehensive overview of
ATP- and adenosine-mediated regulation of angiogenic and barrier-
protective responses in pulmonary artery VVECs, emphasizing a
role of PY2-mediated signaling in VVEC angiogenic expansion.
The review also underscores the endothelial diversity of purinergic
signaling in barrier regulation and presents novel research directions
and potential therapeutic targets for managing pulmonary diseases.

Among the multifaceted regulatory networks involved in
pathological responses within the microvascular endothelium,
Heat Shock Proteins (HSPs) have emerged as key players. The
opinion article by Barabutis highlights the therapeutic approaches
targeting ALI and ARDS, which involve the use of Hsp90
inhibitors to regulate endothelial barrier integrity. These inhibitors
block transcription factors that drive inflammatory responses
while enhancing mechanisms responsible for cellular homeostasis,
making them promising candidates for treating lung inflammatory
diseases. The relationship between Hsp90 inhibitors, the unfolded
protein response, and the restoration of endothelial barrier function
opens new pathways for addressing severe inflammation in
respiratory conditions.Their potential role in modulating responses
to viral infections, such as COVID-19, further underscores their
utility in clinical settings.

A Systematic Review, presented by Zhou et al. highlights the
increasing academic focus on the role of ECs in on ALI/ARDS.
Using comprehensive bibliometric analysis, including the Web of
Science Core Collection (WoSCC) and specialized bioinformatics
visualization software, the authors identified leading research
institutions, prominent scientists, and cross-continental collaborative
networks in the field of ALI and ARDS. Additionally, they pinpointed
key trends and emerging research hotspots, such as endothelial
glycocalyx, oxidative stress, and pyroptosis. These insights are
critical for guiding future research efforts and may help inform the
development of new treatments and intervention strategies.

Together, these areas of research provide a comprehensive view of
the current understanding and innovative therapeutic strategies in the
field of ALI and ARDS. By integrating findings from the roles of EVs,
bibliometric analyses, signalingpathways, andnew therapeutic agents,
the scientific community can better approach the challenges posed by
these severe respiratory conditions. Future studies should focus on
these integrative mechanisms and therapeutic potentials to develop
moreeffective interventions forpatientssufferingfromALIandARDS.

Author contributions

AV: Writing–original draft, Writing–review and editing.
RP: Writing–original draft, Writing–review and editing. NP:
Writing–original draft, Writing–review and editing. EG:
Writing–original draft, Writing–review and editing.

Funding

The author(s) declare that financial support was received for
the research, authorship, and/or publication of this article. This
work was supported, in whole or in part, by NIH grants HL157440;
HL158909, and University of Colorado Department of Pediatrics
Academic Enrichment Funding.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships
that could be construed as a potential conflict of
interest.

The author(s) declared that theywere an editorial boardmember
of Frontiers, at the time of submission. This had no impact on the
peer review process and the final decision.

Generative AI statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product thatmay be evaluated in this article, or claim
thatmay bemade by itsmanufacturer, is not guaranteed or endorsed
by the publisher.

Frontiers in Physiology 02 frontiersin.org

https://doi.org/10.3389/fphys.2024.1508729
https://doi.org/10.3389/fmed.2023.1255488
https://doi.org/10.3389/fphys.2024.1326392
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org

	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note

