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Introduction

Viral infection causes major endothelial dysfunction disorders that
involve the immune system, the inflammatory response and the
apoptosis-angiogenesis interdependency which is a major process
in tissue repair and regeneration. Restoration of the unbalanced
angiogenesis-apoptosis pathway in viral infection, as well as in
wound healing, depends on endothelial functions which are regulated
by shear stress.

As areminder, Endothelial Shear Stress (ESS) controls and maintains
endothelial functions [3], as well as vasculogenesis, cardiogenesis,
embryogenesis, organogenesis through the angiogenesisapoptosis
interdependency process, from the 8th day of gestation until death.
Also, ESS stimulates chemical facilitators like monocyte chemo
attractant protein-1 (MCP-1); TNF-a; bFGF and MMPs and promote
potent vasodilators like Nitric Oxide (NO).

Despite the ability of endothelial cells to adapt to various pathological
conditions, the outcome of post-viral infection depends on the host
biological responses, which are governed by the diversity of patients’
conditions, viruses and target organs. This is clearly demonstrated
by the controversial results of post-viral remodelling and metabolic
processes of vital organs such as liver and brain, which become even
worse with dynamic vital organs like the cardiopulmonary system. As
restoration and maintenance of endothelial functions, the key vector
to complete recovery of the hosts metabolic processes, depends on
ESSinducing circulatory driving forces, causing the therapeutic
dilemma of cardiopulmonary viruses.

Taking the example of the Covid-19 virus which invades host
cells via Angiotensin Converting Enzyme Receptor 2 (ACE2) , we
can recognize that most of the patients succumb to multiple organ
failure and/or Sudden Cardiac Arrest (SCA) as a result of aggravated
endothelial dysfunction disorders, whether in the form of comorbid
conditions e.g., arterial hypertension, mediated by the virus, e.g.,
inflammatory response and/or iatrogenic, e.g., thromboembolic
syndrome . Likewise, the outcome of viral myocarditis like almost
all types of Dilated Cardiomyopathy (DCM) remains a potentially
life-threatening condition. The restoration of the unbalanced
angiogenesis-apoptosis pathway in post-viral DCM that requires
neovascularization with a full-thickness myocardial reconstruction,
is principally regulated by vasculogenesis, angiogenesis and
cardiogenesis endothelial function processes .

As is known, the early vasculogenesis process begins at the embryonic
endometrial implantation around the 6th day of gestation, to create the
first blood vessels from blood islands, to be followed by sprouting-
splitting angiogenesis to construct the whole cardiovascular system:

heart, vessels and blood components. Similarly, early cardiogenesis
process which employs the constitution of endocardium, myocardium
(atrioventricular myocytes and Purkinje fibers) and epicardium
from the original cardiac mesoderm precursor cells (cardiogenic
mesoderm), depends on both Endocardial Endothelium (EE) and
Myocardial Capillary Endothelium (MyoCapE), and additionally
to circulating endothelial cells rather than coronary vascular
endothelium.

In the intrauterine life, ESS is provided principally by myocardial
contractility of the fetal heart. In the early postnatal period, after
suppression of the placental circulation, drop of pulmonary afterload
and closure of physiological shunts, angiogenesis-cardiogenesis
processes depend principally on the respiratory pump, cardiac
contractility and vascular resistances. For example, in the postnatal
period, successful right or left myocardial remodelling occurs
independently of coronary network by the direct effect of ESS on
the endocardium as a result of increased afterload of the contractile
ventricle. This is obviously demonstrated in pathophysiologic
remodelling such as Cor pulmonale, severe aortic stenosis
and pulmonary artery banding, which occurs due to increased
intraventricular ESS (Laplace’s law). Similarly, an increased
intravascular ESS can seriously disturb the physiological remodelling
at the right heart side, promoting serious hemodynamic conditions
and irreversible damage, such as Eisenmenger syndrome and vein
graft disease.

In conclusion, disruption of potential ESS-inducing circulatory
driving forces, as in viral cardiomyopathy, can promote irreversible
damage due to compensation of apoptotic cardiomyocytes by fibrous
tissue. Likewise, post-viral pulmonary fibrosis, most often occur in
patients with Acute Respiratory Distress Syndrome (ARDS), treated
with mechanical ventilation. As ventilators prevent the respiratory
pump from performing its crucial role as a potential ESS generator,
along with their interference with coronary perfusion flow causing
further hemodynamic deterioration in ARDS. Besides, heterogeneity
of extra-alveolar and alveolar endothelial cells of the fragile alveolar
system can promote barotrauma, and most likely alveolar fibrosis.
Smooth and uneventful recovery of cardiopulmonary viruses may
require the employment of ESS therapy which controls hemodynamic,
tissue oxygenation, remodelling and metabolic processes via a
plurality of endothelial mediators. The clinical application of ESS
could be induced properly with pulsatile CAD, in correspondence
with pathophysiology and cardiovascular biophysics to maintain
a fully functioning respiratory pump and avoid the creation of a
vicious circuit of energy losses and endothelial dysfunction raised by
opposing hydraulic circuits
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disaster in general.

 After returning home, he engaged in the slaughtering of many
animals gone wild after the disaster and felt the burden on his heart.

* He continued to work as a local government official with a small
staff in a community in turmoil after the disaster. He sometimes had
to negotiate with residents seeking compensation.

* Then, he saw a TV news report about a flood in another part of Japan
and had a flashback of the tsunami scene he experienced. The visual
experience triggered the manifestation of depressive symptoms.

After implementing the PE therapy, PTSD symptoms improved and
mood disorder symptoms became more easily controlled. Since then,
he has continued to work while continuing to take small doses of
psychotropic medication.

Firstly, non-psychiatric medical personnel and the whole society
could recognize the symptoms of PTSD and the development of
effective countermeasures. As this case has shown, trauma focused
cognitive-behavioural therapy is effective.

In general, disaster relief workers on the front lines could be
vulnerable to intense criticism from the public due to social turmoil.

2021

Such criticism can be severely damaging to disaster relief workers.
After the nuclear accident, where long-term health effects persisted,
there were on-going burdens on the whole community. Some disaster
relief workers had to bear heavy mental and physical burdens with
little supports. We cannot deny the risk of a similar situation occurring
during the Covid-19 pandemic.

The mental health impact of the Covid-19 pandemic has also
drawn attention to depression and PTSD. Of course, they are quite
significant, but researchers and administrators should pay more
attention to hypomania. Being involved in a disaster may result in
mood elevation. Hypomanic reactions could be adaptive in the short
term in an extraordinary situation, but they may exacerbate health
problems in the long term.

Conclusion

In the Covid-19 pandemic, general people might also overestimate
medical personnel, and uplifted professionals would offer themselves
up to a sustained and demanding role. These dedications are necessary
to some extent. However, the medical and social systems need
to establish systematic support for continuously overly-burdened
disaster relief workers.
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