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The endothelial layer of the lung microvasculature regulates 
the traffic of blood fluid, electrolytes, and proteins crosswise 
the vascular wall. Inflammatory stimuli partner with multi-
farious messengers to reform the junction and adhesion pro-
teins of the cytoskeleton, which in turn causes endothelial 
anomalies. Endothelial barrier dysfunction (EBD) due to 
lung injury increases the permeability across the endothelial 
and epithelial barriers of the lung and produces an influx 
of protein-rich edema fluid, endothelial hyperpermeability, 
and pulmonary dysfunction. ARDS represents the manifesta-
tion of severe EBD complications in hospitalized individu-
als. It is associated with non-hydrostatic pulmonary edema 
and respiratory abnormalities, often associated with lethal 
outcomes. Indeed, the unacceptable high mortality rates 
of ARDS suggest that the exploration of new therapeutic 
avenues towards this syndrome is an urgent need. The dis-
covery of the molecular components that regulate vascular 
permeability and the development of agents that enhance 
the endothelial integrity may lead to new therapies against 
ARDS [1].

Cells monitor the amount of misfolded protein in the 
endoplasmic reticulum (ER). The accumulation of those pro-
teins above a critical threshold activates the unfolded protein 
response (UPR), which attempts to eliminate the undesir-
able misfolded proteins. This signal transduction pathway 
is initiated by the inositol-requiring enzyme 1α (IRE1a), the 
pancreatic endoplasmic reticulum kinase (PERK), and the 
activating transcription factor 6 (ATF6). If those responses 
fail to restore the functional protein-folding homeostasis, 
UPR will promote cellular execution. The severe and persis-
tent UPR activation in the endothelium results in ER stress 
and major cardiovascular dysfunctions. However, recent 
studies support that UPR exerts the potential to fight lung 
inflammation [2].

Hsp90 is a molecular chaperone which stabilizes multi-
farious client proteins in charge of cellular responses to a 
plethora of stimuli. The inhibition of this protein affects the 
conformation of the Hsp90-clients complexes, and deterio-
rates the function of the corresponding proteins. Since the 
activated Hsp90 accelerates the maturation of inflammatory 
mediators, it promotes the establishment of disease states. 
Hsp90 inhibitors are being developed to enter clinical trials, 
and have been reported to induce UPR. In bovine pulmonary 
arterial endothelial cells, UPR regulates P53 expression in 
a positive manner [2].

P53 induction counteracts the LPS-triggered endothelial 
hyperpermeability, and regulates the release of inflamma-
tory cytokines in mice with tissue-specific P53 deletion. 
In contrast, lack of P53 in mice exposed to LPS exerted 
a protective role against lung tissue destruction restricted 
to bronchiolar exocrine cells. Recent endeavors to expose 
new therapeutic avenues towards ARDS revealed that Hsp90 
inhibitors recruit P53 to oppose the LPS-induced EBD by 
modulating the Rac1/RhoA pathways. Thus, P53 and Hsp90 
inhibitors partner to support endothelium integrity. Both ele-
ments have been previously shown to induce UPR [2].

In this study, we propose an alternatively theurapeutical 
strategy towards ARDS, based on a highly selective and tar-
geted UPR manipulation. However, we shall always take into 
account that both “keepers” (P53, UPR) may be transformed 
to phenomenal killers in case that are not stochastically tar-
geted (Fig. 1). Thus, future endeavors shall focus on delin-
eating the mechanisms transducing the protective actions 
of UPR in the lung vasculature. Moreover, the efficacy of 
promising anti-inflammatory compounds such as growth 
hormone releasing hormone (GHRH) antagonists shall be 
tested towards those protective effects [3].
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Fig. 1   Graphical abstract of the interrelations among Hsp90, and 
P53 and UPR in the pathophysiology of the lung. Endothelial barrier 
dysfunction (EBD) due to direct and indirect lung injury is the hall-
mark of the acute respiratory distress syndrome (ARDS). Heat shock 
protein 90 (Hsp90) inhibition induces P53 and triggers the unfolded 
protein response (UPR) induction, supporting the endothelial bar-
rier integrity. However, a severe induction of UPR or P53 may cause 
EBD-induced ARDS due to cellular death. The exact interrelations 
between P53, UPR, and Hsp90 in the human pulmonary microvascu-
lature are under investigation
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