Endothelium Bed-Side Biophysical-Semeiotic Evaluation: artery Compliance biological Significances.
The endothelium is the thin layer of cells that lines blood and lymph vessels. Until quite recently the endothelium was erroneously thought to be an inert lining of the blood vessels but it is now becoming clear that endothelial cells play a number of essential and complex roles within the body, as I suggested a lot of years ago, on the base of “clinical” data, I described thoroughly in previous papers (1-16) (See http://
 HYPERLINK "http://www.semeioticabiofisica.it" 

www.semeioticabiofisica.it
).  

Endothelial cells perform a large number of functions. They act as a selective barrier to the passage of molecules and cells between the blood and the surrounding bodily tissue. Endothelial cells make up the blood-brain barrier, i.e., the barrier between the central nervous system and the rest of the body. They play an essential role in summoning and capturing leucocites to the site of an infection. They play an important role in the mechanics of blood flow. They regulate coagulation of the blood at the site of a trauma. They regulate the growth of the vascular muscular cells. They control the contraction and relaxation of blood vessels. They secrete and modify several veinous signalling molecules. In addition, the role that they play within the immune system that is perhaps the most important in diseases, autoimmune in origine. At the site of an infection, immune system cells already on the scene secrete signalling molecules, called cytochines, which migrate to the endothelial cells in the surrounding blood vessels. 

When the endothelial cells receive these signals they express molecules, called adhesion molecules, on their surfaces. These molecules are "sticky" for complementary molecules expressed on the surfaces of leukocytes and act as hooks to fish them out of the blood. 

There are a variety of adhesion molecules including the selectins which are expressed by endothelial cells, integrins which are expressed by leukocytes and other cells, Intercelluar Adhesion Molecules (ICAMs), Vascular Cell Adhesion Molecules (VCAMs) and many others. Chemotaxis, leukocyte capture and their interaction with cytokines is extremely complex and a lot of research work is currently being done in this field. 

Among endothelial functions, I want remember here, from biophysical view-point, the pivotal role played by endothelium in the activation precess of Microcirculatory Functional Reserve (MFR), assessed quantitatively at the bed side with the aid of Biophysical Semeiotics. There are, really, numerous biophysical-semeiotic methods of different refinement, useful and reliable in assessing MFR (1-8) (See in the site, Microcircle Physiology); two of them are described in following.

1) In healthy, the latency time of finger pulp-gastric aspecific reflex (“mean” intensity digital pressure, applied upon a finger pulp of a subject lying down on supine position) is 8 sec. (= endocellular free energy level); the duration is < 4 sec.: essential parameter value, related to Microcirculatory Functional Reserve. One observes the same value when subject’s hand is either in up-right position, or in lying-down position, due to the proper activation of MFR, which is endothelium dependent, aiming to provide materials-energy-infromation to related parenchyma.

On the contrary, in patients with ATS and/or diabetes, and/or arterial hypertension, a.s.o., basal latency time is either normal or lower than normal (NN = 8 sec.), showing a duration of 4 sec. or more, particularly in the posture tests, because MFR is always more or less impaired under the above-mentioned pathological conditions (1-16). (See salso 

www.semeioticabiofisica.it/microangiologia.it). 

2) In the personal day-to-day practice, the “two pressure test” proved to be really usefull and reliable: first of all, doctor evaluates the latency time of finger-pulp gastric aspecific reflex, utilizing “mean intense” digital pressure  (NN = 8 sec.). Soon thereafter the reflex occurs, doctor increases quickly the pressure (“intense digital pressure”) upon the same finger pulp: the reflex disappears immmediately and appears subsequently after further mean 4 sec. (NN. = 4 sec.) . 

In a few words, intense stimulation of finger-pulp activates local MFR and consequently latency time of reflex results significantly longer than the basal one (raising from 8 sec. to 12 sec.), indicating a physiological microcirculatory functional reserve.

It is noteworthy to underscore that doctor can assess MFR in every biological systems (See the other articles in this page). Interestingly, such as physiological condition shows clearly that a tissue is not involved and will surely not be involved by any disorders, playing a paramount role in primary prevention. For instance, when applied favourably on neuronal centre of SST-RH, the two pressure test allows doctor to exclude, in a few seconds, the presence of Oncological Terrain (13-16).

            In 1989 was discovered the enzyme family nitric oxide synthases (NOS) and we now know there are three distinct isoforms of NOS: neural NOS-1 (nNOS); inducible NOS-2 (iNOS); and endothelial NOS-3 (eNOS). These three isoforms were discovered in the above order from 1991–1994 (17, 18). Each NOS enzyme has its own unique amino acid structure sharing some 50 percent homology indicating a common ancestral background. Additionally, each NOS isoform is transcribed from a separate gene.

Nitric oxide has been shown to be an extremely important signaling molecule in the cardiovascular system and in 1998 Furchgott RF, Ignarro LJ, and Murad F. were awarded the Nobel Prize in Medicine and Physiology "for their discoveries concerning nitric oxide as a signaling molecule in the cardiovascular system" (17).

This relatively brief and recent history of NOS and NO is in contrast to the ancient history of atherosclerosis which dates to the time of the Egyptians. The theories of atherosclerosis are legion and the atherosclerologists of today have a proud history upon which to build for the future (19).

The endothelial cell, such a central player, responsible for remodeling of the arterial vessel wall in atherosclerosis and responsible for the synthesis of eNOS and subsequent eNO production plays a primary role in the accelerated atherosclerosis (atheroscleropathy), according to USA friend Hayden MR. associated with type 2 diabetes mellitus (17, 19, 20).

As a consequence, biophysical-semeiotic evaluation of endothelial dysfunction indicates the eNOS enzyme abnormality and its potential to uncouple, resulting in the endothelial cell becoming a net producer of damaging superoxide instead of the protective eNO (17-20). The lack of eNO from the endothelial cell is related to the development of atheroscleropathy and is related to the underproduction and/or the excessive consumption of eNO by redox stress. The uncoupling of this complex enzyme will aid in the understanding of the development of atheroscleropathy and the role of oxidative and reductive stress (redox stress) in patients with T2DM, according to the above-mentioned Author.
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