HYPERINSULINEMIA-INSULIN RESISTANCE AND CARDIOVASCULAR DISEASE:

BEYOND HYPERINSLULINEMIA-INSULINRESISTANCE.

(Special thanks to 

Willa A. Hsueh and Ronald E. Law* 

for their article (2), which inspired this paper).

            Introduction.

Insulin resistance is defined as a defect in the ability of skeletal muscle to take up glucose in response to insulin (1). Infact, skeletal muscle is the major target tissue into which insulin promotes the transport of glucose.

Blood glucose is obviously absorbed also by lever as well as adipose tissue, whose insulin receptors show an abnormal sensitivity to hormone in a highly differentiated manner.

This action of insulin is regulated by genetic factors, environmental factors, blood-flow, circulating substances, and insulin signaling pathways (2).

From biophysical-semeiotic and clinical-microangiologic view-point, hyperinsulinemia-insulin resistance (IIR) is characterized by pathological Ferrero-Marigo’s manoeuvre and by type II, dissociated, microcirculatory activation, on the one hand, and that of lever (normal exclusively in “variant” Reaven’s syndrome) (17), central and peripheral adipose tissue and skeletral  muscle, on the other hand, in both  absorptive state and post-absorptive state, showing obviously different behaviour (See the site, HONCode, ID, N°233736, www.semeioticabiofisica.it e  www.semeioticabiofisica.it/microangiologia). 

Notoriously, a large number of diseases are associated with IIR, such as obesity, particularly the visceral type, where one observes a direct link between insulin resistance and BMI non insulin-dependent diabetes mellitus (NIDDM), arterial hypertension (4).

In addition, numerous substances from fat tissue appear to suppress insulin-mediated glucose up-take, including free fatty acids, tumor necrosis factor-alpha (TNF- () and possibly leptins (6). Infusion of these factors into normal animals suppresses insulin-mediated glucose up-take (7).

In this article, the relation between IIR and cardiovascular disease is illustated, examining it esplecially from biophysical-semeiotic point of view. 

Behaviour of vascular smooth muscle cells in healthy and IIR.

A biophysical-semeiotic result of my previous researches (8, 9), which appeared to me immediately of great importance in order to understand the relation between IIR and cardiovascular disease, is the abnormality of arterial “vasodilation” response to insulinic stimulus, already referred under the same conditions by other authors, I ignored in those days (10).

First of all, one must remember that IIR appears exclusively on the basis of Congenital Acidosic Enzyme-Metabolic Histangiopathy, a mitochondrial cythopatology, I described previously (See above-cited site and its large bibliography).

In healthy, insulin secretion acute pick test (See cited sites), i.e., the stimulation of pancreatic trigger-points (= epigastrium skin below costal arch, at left and right,  inside emiclavear line) by cutaneous pintch lasting for 12-14 sec., brings about acute pick of insulin secretion as well as arterial “vasodilation”, e.g., of brachial artery: intense digital pressure, applied upon this artery, provokes “in toto” ureteral reflex of 0,5-1 cm. intensity; evaluated successively, a second time, soon therafter insulin secretion acute pick test its intensity appears significantly increased: 1,5-2 cm. (7, 8).

            Really, from clinical microangiological view-point, these events are more complex, articulated, fascinating than generally admitted, as the term “vasodilation” permitts to mean: under physiological condition, in fact, insulinemic acute pick, beside arterial dilation, activates microcirculation, including that of vasa vasorum – type I, associated – and, therefore, Microcirculatory Functional Reserve (MFR), following, e.g., in myocardium, a clear-cut increased tissue O2 level (V. il sito www.semeioticabiofisica.it/microangiologia).   

In practice, by performing Biphysical Semeiotics, as far as coronary assessement is concerned, doctor can proceed as follows, in a really easy manner: in healthy, at rest and psycho-physically relaxed, one evaluates latency time (lt) of cardio-gastric aspecific reflex (= digital pressure of “mean” intensity upon precordium), which gives information on myocardial oxygenation (NN = lt 8 sec., reflex duration > 3 sec. < 4 sec., and reflex disappearing time > 3 sec. < 4 sec., which corresponds to fractal dimension of local deterministic chaos, calculated in a more sophysticated way (Fig.1 and 2).
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Fig.1

Vagal type aspecific gastric reflex: in the stomach both fundus and body are dilated, while antral pyloric region appears contracted. Arrows show  lines upon which digital percussion must be applied, directly and gently, on the skin, moving from outer side in direction to the belt piece of stethoscope. When digital percussion  is applied directly on stomach projection area, sound is perceived more clear and intense and “it seems to come from a site near to doctor’s ears”.

Successively, after exactly 3 sec. from the end of insulin secretion acute pick test, doctor evaluate a second time above-referred paramaters (in practice, it is enough to assess only lt), confronting new results with the former ones: in healthy, latency time arises to 10-12 sec., showing increased myocardial O2, due to the coronary Microciculatory Functional Reserve (MFR) activation, caused by insulinemia (13).

As a matter of fact, the results are the same as those observed by coronary MFR stimulation by the aid of two pressure test (during the second stimulation an  “intense” digital pressure is used on ventricular cutaneous projection area) or by Valsalva’s manoeuvre (Fig. 2).

On the contrary, in case of IIR, when basal parameters values of aspecific gastric reflex (in practice, lt) are jet normal, at least in initial phase, during the second evaluation  either appear unchanged or result altered   (= lt normal or reduced), in relation to the stage and seriousness of IIR, but, especially, to the abnormality of macro- and  micro-vasculare reaction, genetically induced, to “vasodilator” stimulation, followed by decreased tissue blood-flow and pH lowering (See in the site: Biophysical-Semeiotic Constitutions).
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Fig. 2

Explanation i the text.

In fact, in individuals not jet involved by IIR, but with “arteriosclerotic constitution”, in whose is present inherited dysfunction of Endoarterial Blocking Devices (EBD) (See later on) in vasa vasorum as well as in parenchymal tissue-microvascular system, where arterial and  microvascular reactivity is abnormal, we observe the same results as those assessed under above-described experimantal conditions.

From the above remarks, reader understands that IIR, which follows the former phase or Zero Stage or pre-morbid, pre-metabolic Stage (See above-cited sites), enhances a abnormal, pathological macro- and micro- reactivity, genetically mediated. 

At this point, we must remember that the increased blood supply to tissues, e.g., to skeletal muscle, augments parenchymal insulin and glucose uptake, explaining 40% glucose uptake hormone-mediated (11).

In healthy, insulin brings about “vasodilation” stimulating endothelial radical NO production; this hormone action is reduced or suppressed in “arteriosclerotic constitution”, starting from the two first life decades, in obesity and NIDDM (12).

To summarize, in patients with IIR are present  abnormality of coronary and some other arterial vessels, obviously, in relation to selective location of inherited functional-structural EBD alteration, to substances, which physiologically induce “vasodilation”, as insulin. 

On the base of such abnormal vascular reaction, which play a primary role in coronary artery disease onset, present from the two first life-decades of individual “at real risk” for CAD, there is EBD malfunction of coronary   vasa vasorum, as well as myocardial microvessels.

In fact, it is easy to recognize and evaluate this interesting, unknown situation of modified coronary reactivity, both macro- and micro-vascular, present in the first two life-decades, by means of heart preconditioning (13) (See cited site: Coronary Ischaemic Disease) or in a more refined manner, i.e., by assessing directly coronary EBD function, as I illustrated formerly in the linked site: www.semeioticabiofisica.it/microangiologia: EBD.

Hyperinsulinemia-insulin resistance essential risk factor for NIDDM.

There is a general agreement that insulin resistance is a major contributing factor to NIDDM (12), where CAD is frequent.

In a 45-year-long clinical experience, in fact, I observed “always” type 2 DM onset in individuals with IIR (3), in whom the pancreas increases, for a long time, insulin production to overcome the defect in insulin action.

From biophysical semeiotic view-point, one observes in both absorptive state and post-absorptive state increase of microcirculatory activity more intense in pancreas in the former case, but less intense in the later one, than that observed in peripheral tissues, with the exception of hepatic microcirculation characteristically in “variant” Reaven syndrome, where hepatocyte insulin receptors are normally functioning. Therefore, under this particular metabolic-hormonal situation, characteristic of lythiasis, both hepatic and pancreatic microcirculatory activation are continuously the same for intensity (17). (See article N° 3 in the Page www.katamed.it).

            However, if pancreatic insulin production does not remain elevated to overcome this defect, i.e., insulin resistance, due to insulin receptor hypo-sensitivity in peripheral tissues, even at least with the exception of hepatic insulin-receptors in case of “variant” Reaven’s syndrome, hyperglycemia results, which occurs after years or decades since IIR begins.

Additionally, only in the classic form of Reaven’s syndrome, but not in the “variant” one, we observe increased hepatic glucose production in NIDDM, as Reaven referred, who correctly interpreted  the role played by the genetic component of metabolic abnormality, but was not able to understand completely physiopathological mecanisms, due to the fact that he ignored the “variant” form of the syndrome, I described previously (14).

In other words, subjects at real risk for DM, i.e. involved by diabetic constitution (See above-cited site and http://digilander.libero.it.piazzetta.sfera.net, ProfessioneMedica), show an abnormal tissue glucose uptake, which goes before diabetes onset (3, 15, 16, 17), while there is increased hepatic glucose production in post-absorptive state only in “classic” Reaven’s syndrome, but not in the “variant” form, characterized just by normal functioning of hepatic insulin receptors (17).

Beside the genetic factor of DM, we ascertained and described formerly as CAEMH, recent studies demonstrate that hyperinsulinemia, a marker of insulin resistance, is heritable in Caucasian, Pima Indians, and Mexicans Americans, suggesting that genes influence insulin action (18,19). However, it appears interesting that only rarely have abnormalities of the insulin receptor, itself, been associated with insulin resistance (20).

 A major contribution to defects in insulin action in the skeletal muscle likely involves insulin signaling steps that are activated following the the binding of insulin to its receptor (1). The specific site of defect is unknown, but it results in decreased mobilization of the glucose transporter, GLUT-4, from cytoplasmatic vescicles to the cell surface to transport glucose in the cell (2).

Hyperinsulinemia-Insulin Resistance, Dyslipidemia and Thrombophilia.

In addition to glucose intollerance and hypertension, insulin resistance and hyperinsulinemia are associated with other characteristic features tha are themselves risk factors for increased cardiovascular disease. These include a dyslipidemia that consists of low high-density lipoprotein (HDL) cholesterol, elevated tryglicerides, and increased small low-density lipoprotein (LDL) cholesterol, which are easily oxidazed (21, 22). Really, in my own clinical experience, such as dyslipidemia occured “always” in patients involved by “dyslipidemic constitution” (See abobe-cited site) and, then,  IIR.

In healthy, hand pressure of “mean” intensity, applied upon hepatic cutaneous projection area, induces – after variable from 5 to 8 sec. latency time (lt) – aspecific gastric reflex of 1 cm intensity; after > 3 sec < 4 sec. the reflex disappears “completely” and either does not appear successively or a really small reflex realizes newly: intensity ( 1 cm.

On the contrary, in case of dyslipidemia, hepatic-aspecific gastric reflex lt results smaller than normal (in general < 5 sec.), intensity is > 1 cm., the duration is 4-5 sec. and, interestingly and characteristically, reflex does not completely disappear, but it persists with an intensity correlated with increased LDL-cholesterol.

Moreover, lasting the stimulation of hepatic trigger-points, if there is increase of TG, doctor observes a further, second reflex, whose intensity is directly related to their blood level. (For further information: See the cited site and article N° 11 of the Page, Semeiotica Biofisica, in the site www.katamed.it). 

        An really interesting result, illustrated in detail in above-referred papers, is  mulfunctioning  Endoarteriolar Blocking Devices (See later on), which allows to recognize the “dyslipidemic constitution”, and, therefore, to select rationally subjects at “real risk” for dyslipidemia, even “health” at the moment.

More recently, an enhanced tendency to thrombus formation has been described  in the IIR:subjects with insulin resistance have been shown to have elevated circulating plasminogen activator inhibitor-1 (PAI-1) levels, and increased fibrinogen levels, genetically-mediated (23). Such results account for the correlation between IIR with its coaguation abnormalities and increased frequency of myocardial infarcts and has been linked to NIDDM (24) 

Hyperinsulinemia –Insulinresistance and Endoarterial Blocking Devices.
	HEALTHY INDIVIDUAL

EBD:  OPENING  – Duration 20 sec., Intensity ( 1,5 cm.( 2 cm. (  Closure  6 sec. (successive cycle)

In following, biophysical-semeiotic clinical microangiology of very important microcirculatory structures, i.e. endoarterial blocking devices (EBD) is illustrated, since they  are located in all biological systems, where are playing a primary role in the regulation of local flow-motion, as demonstrates the following clinical evidence: if “genetically” abnormal, even functionally, EBD bring about alterated carrying out Functional Microcirculatory Reserve (FMR), which conditions the “real” risk of disorders, whose onset will maybe occur after years or decades, as allows us to state a clinical 45 year long experience with the original physical semeiotics.

Such microcirculatory events, to which we will come back later insistently, also in following articles, due to their importance in physio-pathology, have permitted to define, for the first time  “clinically”, the link existing  between genetic factor and phenotype.

In fact, the clinical study of endoarterial blocking devices has allowed to observe and “quantify” genetic abnormalities in various biological systems, permitting to recognize individual at “real” risk of the more frequent and dangerous human diseases, as well as to describe the different biophysical-semeiotic constitutions.

Due to these reasons, illustrated thoroughly from biophysical-semeiotic point of view, we claim the essential value of the description of both anatomy and physiology of such microcirculatory structures, at the present time ignored by almost all clinicians, in order to understand the importance of studying Clinical Microangiology, as regards, in particular, the future general practitioners.

Endoarterial blocking devices (EBD), ubiquitous structures of different morphology, derived from arteriolar medial lyer, are located in a single point of vascular wall with two or more lyers of smooth muscle cells, and are protruding to the lumen, showing very different forms: small cushions with wide base, polypoid formations, generally pedunculated (25, 26), sphincteric formations, intimal contractile architectures (Fig. 1)
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Fig.1.

Endoarterial blocking device, peduncolate, proboscis-like and protuding into arterial lumen (arrow), observed in leg skin. (For kind permission of Prof. S.B.Curri)

EBD are located in small arteries with middle layer characterized by two or more layerings of smooth muscle cells, i.e. before, or up-wardly  the arterioles, according to Bucciante.  

Contraction and relaxation of these blocking devices, which occur simultaneously with the arteriolar “systoles”, but are more strong than the later, due to the abundance of muscular cells, as compared with arteriolar middle layer, allow a safe regulation of local microcirculatory blood-flow, in direction to arterioles and nutritional capillaries, as Biophysical Semeiotics permits to state. 
EBD muscular cells, dipped into an environment of glucosaminoglicanes and collagen fibrils, toward the lumen circular and externally spiral, are embedded in the splitting of internal elastic lamina, lined with endothelial cells.

Unlike all other anastomotic structures, as type II, group A and B AVA, EBD, which must really be considered anastomoses, from the functional point of view, are largely present in every biological system (25, 26), as we demonstrated cllinically in previous papers (See Bibliography in the site: 36, 39, 53, 86). Consequently, in a large number of tissues, for example, myocardium and mamma adipose tissue, the blood-flow regulation towards nutritional capillary is ruled exclusively by EBD, Bucciante defined “intimal contractile architectures”. They correspond to “endoarterial small cushions” or “type I EBD, according to Curri (25, 26), and, ultimately,  “Polsterarterien”, according to  Bucher (27).

EBD can be isolated or opposite (each other), less or mor exacltly, in arteriolar wall. Sometimes, they are present in greater number in the same arteriole, formed as little “cushions”, bulging into the lumen and lowering its calibre. Although EBD forms are really different, the structure is the same as well as their functioning. 

In fact, when relaxed, EBD obstruct arteriolar lumen, while, if their smooth muscle cells contract, EBD open physiologically arteriolar lumen, and that occurs cyclically.

Due to lucidity reasons,  at first we say that type I and II, group A and B, AVA opening brings about  blood shunting, i.e., the blood does not flow in nutritional capillaries.

 On the contrary, EBD opening increases capillary bed flow-flux-motion. Since we illustrate altogheter the activity of these derivative structures, because we consider all AVA in “functional” sense, the term opening must be understood as blood shunting from local capillary. In such cases, EBD are really closed. Consequently, the term opening, when applied to AVA, in general, indicates EBD closure, and, therefore, doctor observes the phenomenon of the so-called centralization of local  microcirculatory blood-flow.

From the clinical microangiological point of view, the real closure of EBD is shown by the presence of middle ureteral reflex (NN = 20 sec. as duration at rest) provoked by stimulation of “mean” intensity of well-defined trigger-points: sudden evaluation of tissue O2, shows highest normal levels, in refined physiological control mechanisms of tisue pH, according to the temporal inhomogeneity, previously described. We evaluate tissue O2 , e.g., by the latency time of gastric aspecifici- and/or caecal-reflex.

When the myocytes of small cushions are relaxed, i.e. completely devoid of contraction, their size increases enormously, occupying a large part of lumen and , consequently, blocking distal microcirculatory blood-flow in different degree. 

The underlying closure mechanisms of arteriolar lumen could be very different if intimal architecture would be located in  circular manner in arteriolar wall, really formed by circular fibers in external side, and longitudinal in inner part.

Interestingly, EBD are ubiquitous and, as all microvessels, are involved by physiological age-dependent (senile) involution, showing pathological modifications in different histangiopathies: muscles fibrils bundles dissociation (interstitial oedema, storage of plasma), myocytolysis, sarcolemma hyperplasia and hyperthrophy with myofibrils dissociation, connective tissue production and complete fibrosclerosis and, ultimately, EBD retraction. 

Moreover, event of fundamental importance in Clinical Microangiology, EBD functional abnormalities are very frequent  and early in the course of disorders, different in nature, and particularly in most serious human diseases, starting from initial stage, as we’ll say in following.

This is, really, an interesting aspect, essential in pathogenesis of most common and dangerous human diseases, which has not yet been dealt with from the clinical point of view, and we’ll tackle it and discuss it extensively as regards primary prevention. 

We claim that EBD initial functional malfunctions play the primary role in the onset and development of pre-morbid stage, as we are going to discuss in the related article.

From biophysical-semeiotic view-point, these abnormalities, earlier than those of all other microcirculatory structures, can be functional, reversible, or structural, mainly irreversible, unalterable. Based on unfailing histology data, EBD responsiveness and response patterns in front of numerous pathogenic causes, are characterized by uniformity as well as monotony of the entire  wall lesions (1, 2).

Biophysical Semeiotics allows bed-side studying EBD, both functionally and structurally, in whatever location. EBD abnormalities, very “precocious”, as already we said more than once, bring about hemodynamic modifications in capillaries and post-capillary-venules, that is to say, the condition, Curri defined  as “insufficiency of endoarterial blocking devices” (25).

Really, in our opinion, very more frequent in clinical practice is EBD “functional insufficiency”, always present since the initial stage of every disorder, acute as well as chronic, the laters over years and decades (= grey zone, to the treatment of which we shall dedicate large space) preceded by EBD abnormalities, described later on.

Biophysical-semeiotic evaluation  of EBD, under physiological and pathological situations, is performed by “middle” intense stimulation, applied directly – finger-pulp, breast, abdominal adipose tissue, a.s.o. –   and , more frequently,  indirectly  by persistent cutaneous pintching of trigger-points of related dermathomere (See our articles: Bibliography in above-cited site). After a latency time of 3 sec., in healthy, the middle third of ureter  dilates showing an intensity ( 1,5 cm.( 2 cm., for a duration of  exact 20 sec., followed by a residual reflex of only 0,5 cm. (= interstitium).

After further 6 sec. from reflex end – reflex disappearance latency time or duration of EBD closure – doctor observe a successive cycle.

 Really, soon thereafter the begin of stimulation on related trigger-points, ureteral middle reflex occurs < 1 cm. (= interstitium), followed after 2 sec. by the above illustrated reflex.

At this momemt, it is important to say that the rapidity of interstitium reflex realization indicates “normal” conditions: in other words, the sudden reflex is expression of EBD physiological behaviour.


             Dynamic evaluation of the parameters of “middle” ureteral reflex provides a lot of information: during  stress tests as well as Valsalva’s manoeuvre, the various parameters can be quantified and compared with the related basal values. 

In healthy, during above-mentioned tests, we observe: lt 3 sec., I ( 2 cm., D > 22 sec., residual reflex 0,5 cm., and closure time or reflex disappearing 3-4 sec. Simultaneously, caecal reflex, caused immediately thereafter by “intense” stimulation of the same trigger-points, shows a latency time significantly increased, expression of clearly enhanced tissue O2 level. 

These clinical data evidently indicate the augmentation of local flow-motion (EBD “real” opening), in order to supply the tissues with necessary material-energy-information.

As regards our statement, referred above, concerning actual functioning of arteriolar-venular anastomoses, considering that contemporaneously the type I and II AVA (where they are present, of course) take part in the regulation of microcirculatory flow, under this condition we speak of AVA closure, although, really, EBD are opened in a much more intense way, than it happens physiologically, at rest.

Finally, another EBD evaluation, which gives a large quantity of information, is represented by the preconditioning of these microvascular structures.

In case of acute diseases functional EBD modification is observable starting from the first stage, even clinically symptomless. For example, in case of common flu, when “incomplete” RESH (See Glossary in the site) is yet absent, EBD functional activation is already observable: lt 3 sec.(during this time occurs middle ureteral interstitial reflex < 1 cm.), I >1,5 , D > 20 sec., residual reflex > 0,5 cm., disappearing time < 6 sec., and preconditioning still physiological. Simultaneously, is present the typical flu diagram of tissue microvascular unit of finger-pulp (to this topic we will dedicate an entire article: Bibliography in the site).

Therefore, it is possible foresee the occurrence of flu some hours before, showing favourable influences on diseases patients as well as relatives (and physician, of course), in case fever, vomiting, vertigo, cephalgia, diarrea, a.s.o. do occur later, even in old-age patients or little children.

	Early and sensitive EBD dysfunctions are really so significant from the clinical view-point, that they allow doctor to exclude without doubt whatever disorders, if all above-described parameters are in normal ranges, as regards the assessed biological system. 




In addition, if these interesting microcirculatory structures, i.e., EBD, are rightly functioning also during dynamic tests, doctor can exclude the “real risk” for future diseases, metabolic or neoplastic, in that precise biological system, obviously on condition that diet, ethimologically speaking, and environment do not change at all, persisting the same.

From the above remarks, we must dedicate a fundamental discussion to the role played by EBD, in primary preventing human chronic disorders, as diabetes mellitus (4), arthrosis, various connectivitis, dyslipidaemia, gout (= in which, helix is the trigger-point), glaucoma, malignancies (See Oncological Terrain in the site, as well as “Biophysical-Semeiotic Constitutions), a.s.o., regardless what already said in bed-side diagnosing. 

In fact, information collected by the evaluation of the five parameters of middle ureteral reflex are in perfect agreement with other data, which, however, are present after an even long time, related to vasomotility, vasomotion, MFR, tissue pH, type I and II, group A and B AVA functioning, histangic O2 and at last, but not at least, biophysical semeiotic preconditioning parameters.

However, doctor must always pay attention to the fact that EBD dysfunction, easy to ascertain, sometimes with the aid of dynamic tests, initiates very early, preceding for years or decades the well-known chronic diseases, as glaucoma, diabetes mellitus, hemopathies, rheumatism, a.s.o.

These facts, observed in a long well established experience, account for the reason that we attribute great importance to EBD malfunction, so that we foresee a coming branch of Clinical Microangiology, which will study these micorcirclulatory structures as regards both function and anatomy.

At this point, we have to ask ourselfes what is eventual payhological role (if it exists), played  by EBD dysfunction. In other words, the mulfunctioning, initial and reversible, at least in the first stage, of such structures, recognizable when relative vasomotility as well as  vasomotion are normal  at rest, likely plays a primary role  in the onset of human chronic common diseases, whose numerous noxae act also by EBD abnormalities, firstly functional in nature, and then structural, causing in turn the so-called “microcirculatory maldistribution”, according to Curri (25, 26).

Finally, doctor must remember that he can easily evaluate EBD function in whatever biological system by the aid of preconditioning of these interesting microcirculatory structures. (For further information on EBD, See www.semeioticabiofisica.it/microangiologia. 

Conclusion.

Patients with IIR are clearly “at real risk” for coronary artery disease (2), as allows me to state a 45-year-long clinical experience (including my personal case: acute myocardial infarct at the age of 70 years, occurred in the absolute absence of well-known risk factors, generally admitted by all authors, but on the base of “diabetic, dyslipidemic, hypertensive, oncological biophysical-semeiotic constitutions” and IIR, however, properly controlled by diet, etymologically speaking: BMI < 25).

The authors mean that the increased risk is related to the association of diverse factors with hyperinsulinemia-insulin resistance syndrome (classic and “variant” Reaven’s syndrome), although IIR for itself can increase the risk for CAD. In fact, four large prospective studies have demonstrated that hyperinsulinemia is an independent risk factor for coronary artery disease in Caucasian males; however, similar finding have not been demonstrated in women and have not been addressed in other ethnic  groups (28-31).

Data of my clinical researches (8, 9) allow me to state that we must go “beyond” hyperinsulinemia-insulin resistance to comprehend better cardiovascular disease onset, unavoidable condition for a successfull primary prevention. Accurate study of DEB in general, and those of coronary artery  particularly, now-a-days possible “at the bed-side” by the aid of Biophysical Semeiotics, and the different biophysical-semeiotic constitutions have opened new and promising ways in primary prevention of both arteriosclerosis and coronary artery disease.

* Willa A. Hsueh and Ronald E. Law, Division of Endocrinology, Diabetes, and Hypertension, University of Southern California School of Medicine, Los Angeles, California 90033.
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