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Introduction

The endothelium forms the inner cellular lining of

blood vessels. Endothelial cells are not inert but rather

are highly metabolically active. The endothelium

plays an important role in many physiological func-

tions, including the control of vasomotor tone, blood

cell trafficking, hemostatic balance, permeability, pro-

liferation, survival, and innate and adaptive immunity.

The endothelium is involved in most if not all disease

states, either as a primary determinant of pathophysi-

ology or as a victim of collateral damage. There exists

a wide bench-to-bedside gap in endothelial biomedi-

cine [15]. Clinicians are rarely attuned to the health of

this cell layer. The endothelium is not amenable to

traditional physical diagnostic maneuvers of inspec-

tion, palpation, percussion and auscultation. From

a laboratory standpoint, the endothelium continues to

elude convenient diagnostic interrogation. The endo-

thelium has enormous untapped potential as a thera-

peutic target.

Endothelial cell heterogeneity

One of the difficulties in translating from bench to

bedside relates to the ill-conceived notion that all

endothelial cells are alike. The search for a common

or universal phenotype has proved elusive and even

defining the endothelium is challenging (reviewed in

[2, 3]). From an anatomical standpoint, the endothe-

lium represents the inner cellular lining of the vascu-

lature. However, there are examples of vascular mim-

icry in which other cell types, e.g. trophoblasts, form

the inner lining of blood vessels. Many of the charac-

teristic ultrastructural features of the endothelium,

such as Weibel-Palade bodies or fenestrae, are not

present in every endothelial cell. Other structures,

such as caveolae, are not specific to the endothelium.

Developmentally, endothelium arises from mesoderm

via the differentiation of hemangioblasts and/or an-

gioblasts. However, other cell lineages may transdif-

ferentiate into endothelial cells, and endothelial cells

into other lineages. There are few, if any protein or
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