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The endothelium is considered the largest organ of the body, composed of a monolayer
of endothelial cells (ECs) lining the interior surface of blood and lymphatic vessels [1]. ECs
are able to respond to a number of humoral and hemodynamic stimuli by producing a
wide range of mediators regulating vascular tone, cellular adhesion, coagulation, smooth
muscle cell proliferation and vessel wall inflammation [1]. Given its biological properties,
nitric oxide (NO) is one of the most important endothelium-derived mediators [2]. NO
is a soluble gas synthetized from the amino acid L-arginine by the calcium/calmodulin-
dependent NO synthase (NOS) [2]. However, a number of both NO-dependent and
NO-independent pathways have been called into question to explain the homeostatic
functions of the endothelium.

Despite the different phenotypic characteristics displayed by ECs in various organs
and tissues, endothelial dysfunction shares some common features, such as reduced vasodi-
lation, inflammation, oxidative stress and a prothrombotic state [3]. Thus, the presence of a
dysfunctional endothelium has been identified as a key and early pathogenic mechanism
in many acute and chronic diseases, including infections, cancer, chronic obstructive pul-
monary disease, heart failure, pulmonary hypertension, and metabolic and autoimmune
disorders [4,5]. Most importantly, endothelial dysfunction contributes to atherosclerotic
plaque initiation and progression, thus being considered the earliest stage of most cardio-
vascular (CV) diseases [6]. More recently, growing evidence suggested that endothelial
dysfunction may be the common pathogenic background of most manifestations of coron-
avirus disease 2019 (COVID-19) in the acute phase and in the rehabilitation setting, since
ECs are a preferential target of the novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [7].

Given the different clinical and laboratory methods for monitoring endothelial dys-
function and considering its systemic nature and reversibility in early stages, this condition
has been proposed as an attractive therapeutic target in many clinical conditions, with a po-
tential emerging role for specific pharmacological interventions and tailored exercise-based
rehabilitation strategies [8,9].

In this Special Issue, we aimed to collect some original research articles and reviews on
the mechanisms and diagnosis as well as the prognostic and therapeutic implications of en-
dothelial dysfunction as a biomarker of inflammation, oxidative stress and vascular disease.

Thus, a number of high-quality reviews focusing on different aspects of the complex
interplay between endothelial dysfunction, inflammation and CV risk were published,
pointing out the importance of some molecular mechanisms. The Notch pathway emerged
as a master regulator of angiogenesis, with an important role in transducing the signals
provided by the blood shear stress to the endothelium [10]. The cardioprotective effect of
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adropin, a hepatic peptide involved in glucose metabolism acting via the Notch signaling
pathway, was discussed in another review article [11]. Instead, Theofilis et al. provided
an exhaustive description of the inflammatory mechanisms contributing to endothelial
dysfunction, pointing out the emerging role of neutrophil extracellular traps and NLR
family pyrin domain containing 3 (NLRP3) inflammasome [12]. The crosstalk between
ECs and the sympathetic nervous system was discussed in another article, with partic-
ular emphasis on its role in the pathogenesis of essential hypertension and congestive
heart failure [13]. Finally, Salvatore et al. analyzed the CV protection mechanisms of the
sodium glucose transporter 2 (SGLT2) inhibition in type 2 diabetes, discussing the role of
gliflozins in modulating endothelial function through the attenuation of oxidative stress
and inflammation [14].

Some preclinical and functional studies also fell within the scope of this Special Is-
sue. In an intruding article by Kan et al. [15], the effect of blue light irradiation at a
453-nanometer wavelength on human umbilical vein ECs was explored. The authors
showed that low-fluence blue light irradiation activated the angiogenic pathways, such
as the vascular endothelial growth factor (VEGF) signaling pathway, thus promoting cell
viability, migration and angiogenesis. In contrast, high-fluence illumination caused the
opposite effect on those activities by up-regulating pro-apoptotic signaling cascades, includ-
ing ferroptosis, necroptosis and the p53 signaling pathways. Two articles [16,17] focused on
the prognostic and pathogenetic role of endothelial dysfunction in systemic sclerosis (SSc).
Lo Gullo et al. [16] documented that SSc patients exhibit significantly higher endocan levels
as compared with healthy controls, with a direct correlation between this laboratory marker
of endothelial dysfunction and the severity of pulmonary impairment. Of interest, they
did not document any significant difference in endothelial progenitor cells (EPCs) levels
between cases and controls, while Pulito-Cueto et al. [17] reported an opposite finding.
These apparently contrasting results, potentially due to the different methods for EPCs’
characterization and patient inclusion criteria, further support the need for large preclinical
and laboratory studies evaluating the prognostic role of EPCs levels and function in differ-
ent clinical settings. Two further studies [18,19] in the Special Issue focused on endothelial
dysfunction in COVID-19. In particular, Macor et al. [18] performed immunofluorescence
analyses of autopsy specimens of lungs, kidney and liver from 12 COVID-19 patients
who died of acute respiratory failure. Interestingly, they found complement deposition on
vascular endothelium of all the analyzed specimens. In another study [19], a significant
improvement in the endothelium-dependent flow-mediated dilation (FMD) of convalescent
COVID-19 patients was documented after multidisciplinary rehabilitation, with a potential
reduction in the CV risk. Moreover, a direct and persistent correlation between the severity
of pulmonary and vascular disease was reported, providing preliminary information on
the potential usefulness of exercise-based rehabilitation and strategies targeting endothelial
function. Finally, in a large clinical study [20] on 653 Caucasian never-treated hypertensives,
endothelial dysfunction showed a prognostic role in predicting the onset of diabetes and
future CV events.

Other pertinent studies [21–23] have been published in this Special Issue, all of which
contribute to providing an interesting insight into the molecular mechanisms of endothelial
dysfunction and its role as a biomarker of inflammation, oxidative stress and vascular
disease. The prognostic and therapeutic implications of endothelial dysfunction have been
analyzed in both review and original articles, with intriguing new findings and potentially
relevant repercussions in clinical practice and future research. The studies published in this
Special Issue support the analysis of different measures of endothelial function as a useful
tool in the follow-up of several clinical conditions. This could help establish comprehensive
and personalized prevention, interventional and rehabilitation strategies aimed at reducing
disease progression, CV risk and subsequent disability. More translational and laboratory
research is needed to fully elucidate the homeostatic functions of the endothelium, thus
clarifying the role of endothelial dysfunction in various clinical conditions.
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