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            Introduction.

The topic of this article, surely not easy to be illustrated to physicians who are lacking in biophysical semeiotic method, is certainly fascinating, original, and interesting, due to its clinical implications and, above all, arteriosclerosis primary prevention, particularly as regards coronary artery disease (CAD), as well as the most serious human diseases, ultimate stage of Reaven’s syndrome, both classic and “variant”, we described previously, characterized by physiological sensitivity of hepatic insulin receptors (1, 2, 3). The bibliography, referred in the article, is present in the site (See Bibliography).

Because of  the difficulties of chosen topic, it is advisable to be careful in going on in this unexplored ground, abundant of interesting developments and implications, but “upon which even the angels would not dare tread on it” (Gregory Bateson: Mind and Nature. A necessary unity. Trad. it. G. Longo. Mente e Natura. Una unità necessaria, Adelphi Ed., Milano, 1984.).

From the healthy stage, white zone, slowly, very slowly one reaches the disease onset, black zone – DM, ATS, AI, dyslipidaemia, gout, malignancies, a.s.o., going through the pre-morbid stage, grew zone, that can last years or decades, without any clinical symptomatology, which is the topic of this paper, as far as arteriosclerosis is concerned.

Polymetabolic syndrome, X syndrome, or Reaven’s syndrome, classic or “variant”, represents the possible entrance of grew zone. Due to this reason, we term the grew zone as pre-morbid or pre-metabolic syndrome (Oncological Terrain, in thi site and in www.Staibene.it, November 2001). 

Interestingly, both grew zone and Reaven’ syndrome, classic or “variant”, is based on Congenital Acidosic Enzyme-Metabolic Histangiopathy-( (CAEMH-() (4, 5, 6) and site), observable since birth-day obviously in individual CAEMH-( positive. It is a functional mitochondrial cytopathology, inheredited, as a general rule, from the mother, mainly asymptomatic in initial stages, as well as for long time, before ending in poly-metabolic syndrome.

The main problem, we have to face and hopefully resolve, is, therefore, to recognize and define “clinically” underlying molecular-biological events, characteristic of grew zone by means of efficacious method, rapid to perform at the bed-side, as Biophysical Semeiotics, meaning it as conceptual and operative tool.

In the method are implicit all future knowledges, and, thus, we ask this method – but not only to logic-deductive method, according to our phylosophy (“Introduzione alla Semeiotica Biofisica”, in press) to allow us to recognize “clinically” pre-morbid syndrome, which represents the locus of primary prevention of most serious human diseases (4, 5, 6, 7). Therefore, as starting point of our reasoning, it is to be found a biophysical semeiotic reading key, really different from that, based on “classic” signs and symptoms, which are, on the other hand, completely absent in pre-morbid stage or grey zone, which permits us to correctly diagnose in a “quantitative” manner pre-metabolic syndrome, in easy and rapid way during common physical examination, even performed for whatever reason.

Firstly, let us consider what happens in two exreme situations, from metabolic-endocrine view-point, before in the white zone and, then, in the black one, in order to uderline the existing differences, useful to our aim, i.e., to recognize and describe intermediate symptomless stage, i.e. grey zone. 

In fact, the different metabolic-endocrine behaviour in healthy and, respectively, in the patient involved by Reaven’s syndrome, classic and “variant”, will help us in recognizing, clinically and on a large scale, performing a common physical examination, individuals, who are only apparently healthy, but really need to be taken into accurate consideration.

Arterial abnormalities in offsprings of patients involved by myocardial infarkt, even premature.

Among the various and important risk factor for cardio-vascular events we have to consider the frequency of coronary heart disease in family history (8, 9).

In this article we are going on to discuss these relations, we observed “clinically” by means of Biophysical Semeiotics, due to the fact that they represent a relevant introduction to both the explanation of our theory on arteriosclerosis and its understanding.

The numerous theories on arteriosclerosis pathogenesis clearly demonstrate our short knowledge of this really important topic, in spite of the progresses of sophysticated semeiotics, including images semeiotics. Recently, authors agree generally on the “initial” lesion of endothellial cells, whose action mechanisms we will discuss later.

With regard to the role played by endothelial cells in both physiology and pathology, as reader can see in our large Bibliography in the site, over a large number of years we have tried hardly, from the clinical point of view, to attract the attention of colleagues on the primary role played by endothelial cells, for the first time examined bed-side by biophysical semeiotic method. 

At this moment we remember three important risk factors, which play a primary role in atherogenesis: tobacco smoking, dyslipidaemia and arterial hypertension. However, these factors not in “all” cases can provoke atherogenesis. Moreover, when present, the artheriopathy shows a different seriousness in relation to the genetic factor surely present.

It is intersting that ischaemia risk, as ECG shows, is about 40% higher and death risk due to cardiac cause  is  2,5-7 % greater in individuals with family history “positive” for premature coronary heart disease in comparison to people without such family hystory (10).

            Among the known and numerous papers about this topic, we remember that arteriosclerotic lesions have been observed by auotopsy in coronary arteries of very young individuals with family history positive for coronary artery disease (11).

Over the last decades, B-mode ultrasonography at high resolution proved to be a reliable and valid method in recognizing initial arteriosclerotic abnormalities in  arterial walls (12). Intimal and media  thikening of the carotid artery has been observed in individuals with risk factors for cardiovascular disorders, proving to be a remarkable sign of the presence of coronary arteriosclerosis as well as of its complications.

The reader, skill in the original diagnostic method, knows certainly that Biophysical Semeiotics allows to recognize, at the bed-side, these macrovascular lesions directly (vasal-gastric aspecific and -caecal reflex; pathological preconditioning) as well as indirectly with the aid of local vasa-vasorum (activation type II, dyssociated), we will describe later, illustrating the arteriosclerotic constitution.

With the aid of ultrasonography doctor can evaluate finally, with non-invasive method, endothelial function by observing diameters modifications of brachial artery, brought about by insufflation and deflation of elastic arm-band (13). Finally, we remember that the brachial artery reactivity, e.g. to blood-flow, is abnormal in individuals with overt arteriosclerosis and in asymptomatic subjects with coronary risk factors (14).

It is now a lot of years that, in a clinical research, we have demonstrated the reduced reactivity of brachial artery in arteriosclerotic patients and their offspring (15).

As far as the easiest application of our method is concerned, doctor must assess “in toto” ureteral reflex intensity (= ureter dilation, Fig.1) caused by intense (non occlusive) digital pressure  on the brachial artery (or on whatever other artery, of course), evaluating precisely the intensity in cm. Contemporaneously, appears artery-gastric aspecific reflex, more easily detected than the ureteral one, when the knowledge of  the method is not yet steady.
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Fig.1

(Figure shows the location of the bell-piece of stethoscope and lines on which digital percussion has to be applyed, gently and directly, in order to outline  cutaneous projection area of kidneys and ureters

Thereafter, the subject to be examined is invited  to perform Valsalva’s manoeuvre (increase of acethyl-choline) for about 10 sec.; then, doctor assesses the value of same parameter for a second time. In healthy, the intensity of both “in toto” ureteral reflex and gastric aspecific reflex doubles or augments significantly.

 Clinical evidence shows that the severity of arteriosclerosis and decreased intensity of  “in toto” ureteral and gastric aspecific reflex during Valsalva’s manoeuvre are inversely related.

A further easy evaluation of this event is the comparison of basal parameters values of the same reflexes and those observed during “boxer’s test”, which brings about vessels dilation, due to increase of the peripheral arterial resistance, increasing contemporaneously both vasomotility and vasomotion of related vasa vasorum, quantified by Biophisical Semeiotics, as well known to skilled reader: the intensity of artery-“in toto” ureteral reflex appears practically doubled, in healthy, and latency time of artery-caecal reflex clearly extended (= temporaneously decreased tissue acidosis, due to Valsalva’s manoeuvre).

In fact, showing coherence, latency time of both caecal and gastric aspecific reflex at basal line results, in healthy, the half of that observed after acethyl-choline secretion du to Valsalva’s manoeuvre and, in second experiment, after physiological endothelial secretion of radical NO.

In healthy, identical results are observed by the test of acute pick of insulin secretion (See in the site: Diabetes mellitus), applied after assessing the various basal parameters values (16, 17).

On the contrary, all these data, collected by dynamic tests, are abnormaly modified in individuals, even in the two first life decedes, at “real” risk of arteriosclerosis, as we demonstrated in previous papers (18, 19, 20, 21).

These facts, observed in a long, well established experience, on which all doctors must agree, corroborate our microangiological theory of arteriosclerosis, because they show clearly the very early functional-structural disorder of macrovascular wall, however, preceded, as we shall illustrate later in details, by Endoarterial Blocking Devices (EBD) abnormalities of related microvessels, which has to be considered, in our opinion,  the first and essential alteration.

As a matter of fact, it has been notoriously demonstrated that family history of coronary artery disease represents an independent risk factor for cardiovascular pathology, showing clearly “inherited” component (we recognized as CAEMH-(). This anamnestic datum has been included in prevention guide-lines of CAD, and, at the moment, is used in paediatric cardiology as imortant indication in the screening of lipids blood concentrations, beside genetic assessement of mutations of genes, which codify lipoproteins receptors, that is obviously an awearisome and dispensive research, certainly  not suitable for a large scale prevention. 

Since we do not know, at the moment, when originate precisely the first vascular abnormalities (and those of related parechyma), it appears to be an important and essential event the use of a “clinical” tool, reliable in detecting the presence as well as in quantifying the severity of such arterial structural abnormalities.

Our researches corroborate, from the “clinical” point of view, those of other authors, performed with sophysticated methods, because they indicate, as markers of early arteriosclerosis, the association between decreased reactivity of brachial artery and intimal-media thickening of carotid artery, present in young people with family history positive for premature myocardial infarkt. This association is interesting, because the abnormal vasodilatory response to achethyl-choline and  endogenous insulin can be easily evaluated at the bed-side, as above referred, in individuals earlier involved by microvascular dysfunctions, including “in primis” Arterious-Venous Anastomoses (AVA), functionally speaking, i.e. icluding EBD (18, 19, 22).

In other words, the very first arteriosclerotic arterial abnormalities are “pre-clinical”, the so called pre-clinical lesions, and precede by decades the fatty-streaks. 

For the first time, nowadays, by means of the original semeiotics doctor is able to recognize clinically these modifications, almost functional, even by the bed-side evaluation of analogous abnormalities of haemoderivative structures (including EBD) and the reduced arterial vasodilation, brought about by different manner, always associated to intimal-media thikening, based on endothelial insufficiency, which plays a primary role, in our opinion, in the most important alterations of vasa  vasorum, CAEM-( dependent.
At this point, it is necessary to remember that arteriosclerosis is notoriously a systemic process which involves circulatory tree and, interestingly, is associated, sooner or later, to other disorders. Consequently, functional and structural abnormalities, obersved in loco, are present also in other districts in young individuals without clinical symptomatology. Moreover, the association abnormal vascular reactivity-intimal-media thickening, observed by a large number of authors, has been corroborated by us, for the first time with the aid of “clinical” method.

Such statement is valid also for hypertensive patients and individuals with suspected CAD (23, 24). 

These noteworthy facts, about which a large number of authors agree, are referred and discussed extensively, since they provide further evidences in support of our microcirculatory theory of arteriosclerosis: endothelial impairment, caused by CAEMH-( and worsened by a lot of environmental risk factors, only partially known, bringing about lowering synthesis of radical NO, increased secretion of vasocostrictors substances, and endothelial-dependent haemostatic unbalance, can predispose in these individuals to monocytes and platelets adesion, medial muscular cells proliferation and subsequently their migration to the intima, monocytes-derived macrophages as well as lipoproteins storage in the arterial wall. 

Certainly, a large variety of other factors, as inflammation, intervene, in our opinion only in a subsequent stage, in arteriosclerosis pathogenesis, but genetic factor is really dominant, primary and necessary to explain completely the diverse phases of  arteriosclerosis natural history. 

To conclude, apart from practical aspects, as early clinical recognizing initial functional and, then, structural, abnormalities of arterial wall, in asymptomatic subjects, unavoidable in defining arteriosclerotic constitution, previous discussion about the relation between abnormal reactivity of arterial wall and intimal-media tickening introduces the illustration of our “intuition” on the existence of a singular constitution, at the arteriosclerosis base, which allows to give satisfactoy answers, lacking untill now, and useful to primary prevention, hopefully efficacious when applied on very large scale.

Arteriosclerotic Constitution.

            Clinical evidence suggests the existence of arteriosclerotic constitution: for instance, acute myocardial infarkt can involves an individual “without” any risk factor, among those we know today, but CAEM-(-positive (as indicates the personal case of one of us); not “all” dyslipidaemic and/or diabetic and/or hypertensive patients die from ictus, myocardial infarkt, or other arteriosclerotic complications; not “all” hypertensive patients head for generalized or localized arteriosclerosi (CAD); on the contrary, there are aknowledged cases of dead due to arteriosclerotic complications over the first two decades of life, “without” any well-known risk factors (18, 19, 22)

Thus, arteriosclerotic constitution exists as the diabetic, osteoporotic, rheumatic, arthrosic, hypertensive, glaucomatous, oncological, dyslipidaemic, a.s.o. (See in this site and www.Staibene.it, Oncological Terrain, November 2001). In the same individual can be present diverse constitutions, originated on the common inherited base, i.e. CAEMH-(.

In following, easy methods necessary to recognize clinically, starting from the first life decades, the “real” arteriosclerotic risk in a “quantitative” manner by Biophysical Semeiotics are described. Surely, a thoroughly examination need a steady knowledge ot this original diagnostic method.
1) The mean-intense, but not occlusive, digital pressure, applied upon an artery (e.g. brachial, phemoral, carotid artery) of a subject lying down psycho-physically relaxed in supine position, in healthy, provokes the gastric aspecific reflex (Fig. 2) after a latency time (lt.) of 10 sec. exactly (lt. is age-dependent). In addition, after the precondizioning (doctor performs for the second time this evaluation after an interval of exact 5 sec.) lt. increases to  ( 12 sec. 
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Fig.2

The figure indicates the correct location of the bell-piece of stethoscope and lines on which digital percussion, directly and gently, must be applied, in order to outline  cutaneous projection area of great gastric curvature: in practice, it is enough to recognize a small tract of gastric great curvature.Gastric aspecific reflex: in the stomach, both fundus and body are dilated, while the antral-pyloric region contracts.

On the contrary, in an individual at “rel” risk of arteriosclerosis and obviously in arteriosclerotic patient, arteria-gastric aspecific reflex shows a lt. ( 10 sec., in inverse relation to the severity of the risk itself  as well as of the disease severity.

In addition, interestingly from diagnostic view-point, the arterial precondizioning  results pathological: the second evaluation, performed after 5 sec. exactly from the previous, at basal line, shows lt. either unchanged, e.g. 10 sec., or clearly decreased in comparison to basal value, and in relation to the seriousness of arteriosclerosis constitution or, when the lt. values appear lower than the basal ones, in inverse relation to the severity of underlying disease. 

Identical results to those collected by precondizioning, are those observed by Valsalva’s manoeuvre (acethyl-choline increase), outlining internal and external coherence of biophysical semeiotic theory. 

As reader surely understands, it is easy to evaluate the condition of diverse arterial vessels, e.g., coronary arteries  (25) ( See in this site, Practical Applications, CAD). 

2) The subject to examine clenchs his fists intensively: boxer’s test. In healthy, after lt. of 10 sec., appears the gastric aspecific reflex (Fig. 2), while in presence of arteriosclerotic constitution or in case of overt arteriosclerosis, once more, lt. results  ( 10 sec. The second test performance, after an interval of exact 5 sec. (preconditioning), shows results  identical to those referred at the point 1.

In conclusion, the two easy methods, applied also in dynamic way, are sufficient to give prominence to arteriosclerotic constitution, easy quantifiable on the ground of above-described parameters, on both static  and dynamic tests. 

Without deepening into a patho-physiolagical argument, surely interesting but out of our concern, the illustrated biophysical semeiotic examination allows to collect, at the bed-side, useful information on both function and structure of the avventitial vessels, directly related to nutritional state of the local arterial walls, i. e. to Microcirculatory Functional Reserve.

It is easy to understand that the steady knowledge of the new physical semeiotics allows to recognize a large variety of clinical microangiological signs. 

In following we are going to summarize only some of them, which permit to assesse, in a refined way, microvessels function and structure, including the so-called vasa vasorum:

1) the mean-intense (not maximum) digital pressure, applied upon a finger-pulp of an individual psycho-physically relaxed and in supine position, brings about upper ureteral reflex (= the upper ureteral third dilates), which informs about Arterio-Venous Anastomoses (AVA) type II, group B, according to Bucciante. At this moment, if digital pressure increases maximally, in healthy, the reflex disappears completely, showing the structural-functional normality of these haemoderivative components, essential in regulating microcirculatory blood-flow; on the contrary, in diseased patients the reflex intensity lowers, without disappearing;

2) analogously, the mean ureteral reflex (the mean ureteral tract dilates) shows an identical behaviour under the same experimental conditions, as far as EBD are concerned;

3) the mean-intense pressure brings about the upper ureteral reflex (See point 1), which indicates the opening of AVA type II, group B. However, if the individual, at this point, raises his arm to vertical position, reflex rapidly disappears physiologically: closure of haemoderivative formations and consequently increase of blood supply to capillaries and post-capillaries venules, aiming to preserve the physiologic histangic pH;

4) under identical conditions, described above, in the healthy, if the subject to examine lowers his arm vertically, the upper ureteral reflex intensity increases promptly: AVA type II, group B, dilates further and, then, their haemoderivative function increases, once more aiming to keep microcirculatory blood-flow supply in normal, physiological ranges. These physiological reactions give prominence to the normality of venous-arteriolar reflex (VAR);

5) the mean-intense digital pressure on a finger pulp, under above mentioned condition, causes gastric aspecific reflex after latency time of  about 10 sec. (lt is age-dependent, of course). In healthy, this parameter value persists unchanged in all three positions (horizontal, high vertical and low vertical), due to above-illustrated reasons.

All these dynamic tests result abnormal, although of different degree, in case of arteriosclerosis, starting from the very initial stage: i.e., arteriosclerotic constitution.
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