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Tissue integrity depends on biological tissue stiffness. Tissue integrity can protect both against age-related diseases and

against severity of COVID-19. The disruption of tight junctions and increase of tissue permeability with advancing age can

be related with age-related diseases as well as with age-dependent COVID-19. Release of tightly bound water from

collagen fibrils leads to the increase of extracellular matrix stiffness and to the associated with matrix stiffness increased

tissue permeability. The link between arterial stiffness and oxidative stress has been reported and is expected to be

studied in more detail in the future. Trehalose can be suggested for retardation of tightly bound water release and

subsequent extracellular matrix crosslinking by advanced glycation end products. Increase in tissue permeability can be

blocked by polyphenols that inhibit ICAM-1 expression and mitigate cytoskeleton reorganization. NF-κB activation as a

result of increased stiffness and cytoskeleton reorganization can cause both cardiovascular pathologies and COVID-19.

Increased cholesterol content in cell membrane leads to increased virus entry into cell and increase of cholesterol is

linked with cardiovascular diseases. Statins and chitosan are known as cholesterol-lowering substances. Nrf2 inhibits NF-

κB activation and NF-κB inhibits Nrf2 pathway.
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The pandemic of coronavirus disease 2019 (COVID-19) resulted in an unprecedented crisis in global economy and

health-care services. There is no clinically approved antiviral drug available at present to be used in the fight against

COVID-19. Much more clear understanding of novel coronavirus behavior is necessary in order to combat it.

Statistical data show that incidence of novel coronavirus SARS-COV-2 and severity of COVID-19 disease were very low in

children , but the chance to become infected and the fatality rate were very high for the older population, especially in

patients aged 80 and older .

Cellular processes depend on the mechanical properties of cellular environment  and changes of microenvironment with

aging. Development of age-related diseases and age-dependent COVID-19 may be associated with changes in cellular

processes as a result of gradual time-dependent biochemical and biophysical changes at molecular level in extracellular

matrix, such as collagen crosslinking reactions, dehydration of collagen fibrils with decreasing binding energy between

water molecules and functional groups, conformational changes of biological macromolecules. These changes increase

stiffness of extracellular matrix with advanced age. Disruption of tissue integrity as a result of extracellulular matrix

stiffening and release of tightly bound water molecules from collagen is presented in Figure 1.
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Figure 1. Release of tightly bound water from collagen fibrils increases biological tissue permeability as a result of

increase in extracellular matrix (ECM) stiffness.

The aim of this entry is to discuss the potential of results based on mechanobiology of biomaterials to be used in the

possible translation of emerging destiffening therapies from cardiology to the treatment of COVID-19 patients by

repurposing already existing drugs.

Influence of age-related changes on incidence and severity of COVID-19 mentioned in the introduction is evident. Strong

age dependence on disease severity may be related with commonly known increasing of tissue stiffness, and more

specifically arterial stiffness, with advanced age. Cells are mechanosensitive and respond to the stiffness of their

environment . Immune cells are also mechanosensitive. The interaction and mutual relationship between immune cells

and endothelial cells, vascular smooth muscle cells, platelets, and monocytes/macrophages were demonstrated . So,

the close link between decline in immune system with aging and arterial stiffening with advanced age can be suggested.

Gradual release of tightly bound water molecules from collagen fibrils can be considered as a process driven by entropy.

The change of water state from tightly bound to loosely bound and free water results in increase of entropy of a system.

Water acts as a tissue plasticizer and loss of water leads to increase of tissue stiffness and disruption of tight junctions

and decreased integrity, Figure 1. Extracellular matrix (ECM) stiffening in Figure 1 may be replaced by immune system

response decline because age-associated changes in the immune system are closely related with tissue integrity and

barrier functions. There is a link between immune system function and ECM stiffness due to immune cells

mechanosensitivity.

Exercise in a hot environment may be considered as a combination of mechanical forces and loss of water. The effect of

exercise on circulating immune cell responses and immune cell function has been reported by researchers at Exercise

Physiology Laboratory of Texas Christian University . They found that exercise affects immune system and that the

number of leukocytes, neutrophils, lymphocytes, and natural killer cells were higher as a result of exercise. It has been

also demonstrated that dehydration is closely related with oxidative stress . Evidently oxidative damage leads to

disruption of tissue integrity and to the increase of tissue permeability.

It has been reported that platelet adhesion is higher on rigid chitosan coatings containing tightly bound water molecules if

compared with softer chitosan coatings containing water molecules with lower binding energy to biological

macromolecules .
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