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Introduction.

            It is generally admitted that the developed world is experiencing a dramatic increase in the prevalence of obesity, insulin resistance, dyslipidemia, hypertension, impaired glucose tolerance, endothelial dysfunction, and pro-thrombotic and pro-inflammatory states (1). These risk factors are all key features of the metabolic or insulin resistance syndrome and contribute to a number of conditions, including the exploding epidemics of type 2 diabetes and cardiovascular disease. A public health problem of terrifying magnitude, the metabolic syndrome already affects more than 47 million U.S. citizens, including 24% of the adult population over the age of 20 years, young children, males, and females (1). 

           In addition, atherosclerotic cardiovascular disease is the principal cause of death, disability, and excess healthcare costs in diabetes all around the world. Cardiovascular disease, however, may already be present at the time when diabetes is diagnosed, as well as a lot of years before, in individuals involved, of course, by both diabetic “and” dyslipidemic constitution (See: www.bmj.com., Diabetic AND dyslipidemic Biophysical-Semeiotic Constitution at the base of type 2 Diabetes. Sergio Stagnaro   (22 August 2003), URL: 

http://bmj.com/cgi/eletters/327/7412/437#35936,  as well as  HONCOde site 233736, http://digilander.libero.it/semeioticabiofisica, URL: 

http://digilander.libero.it/semeioticabiofisica/constitutions.htm), and patients with diabetes are more likely than their non-diabetic counterparts to die from a first event of cardiovascular disease (2). The close association of type 2 diabetes with cardiovascular disease led to the hypothesis that the two arise from a common antecedent; this concept has been codified by the World Health Organization and others as "the metabolic syndrome" (3). 
In my opinion, however, when metabolic syndrome is present, the above-mentioned risk factors are already bringing about a lot of disorders and macro- and micro-vascular lesions, silently over years or decades.

Fortunately, at the beginn of third millennium, the researchers into type 2 Diabetes Mellitus initiate to find new interesting ways in the prevention, diagnosis, therapy of diabetes, and, then, in the full understanding of such as disorder and its vascular complications, in an original direction, we indicated 20 years ago, at least (4, 5, 6). 

Essentially, every area of medicine and society is impacted by the metabolic syndrome; it crosses many lines of medical science and clinical specialties. It demands multidisciplinary efforts to stimulate better understanding of the pathogenesis and developing innovative approaches to preventing and treating its associated conditions (1).

          At this point, the question is: “What happens before  the metabolic syndrome?” 

Biophysical Semeiotics of Pre-Metabolic Syndrome

               In 1988, Reaven initially suggested the link between what was then termed "Syndrome X" and coronary heart disease (CHD) via insulin resistance, hyperinsulinemia, hypertension, high plasma triglyceride levels, and low plasma HDL cholesterol, with varying degrees of glucose intolerance. Frank diabetes, impaired fasting glucose, and impaired glucose tolerance may be present, but half of the persons with this syndrome have normal glucose tolerance (7).

 As regards the last point, i.e., normal glucose tolerance in half of the persons with metabolic syndrome, thanks to Biophysical Semeiotics, we are now able to understand completely the real reason (See later on). In a few words, impaired glucose tollerance of different degree, of course, can involve only individuals with Diabetic Constitution (20). 

            Abnormalities associated with insulin resistance also include decreased LDL particle diameter (8) and post-prandial accumulation of remnant lipoproteins (9). In addition, decreased endothelium-dependent vasodilation is seen, with increased mononuclear cell adhesion (10), as we demonstrated clinically (11),  increased plasma cellular adhesion molecule levels, and increased levels of the endogenous inhibitor of nitric oxide synthase, plasma asymmetric dimethyl-arginine (12).

At this moment, it is interesting and unavoidable to examine all components of metabolic syndrome from biophysical-semeiotic view-point, in order to understand and recognize, at the bed-side, “what happens before the metabolic syndrome” (For further information, See in my site http://digilander.libero.it/microangiologia, at the URL 

http://digilander.libero.it/microangiologia/Documenti/Eng/Premetabolic%20syndrome%20engl.doc.) In fact, insulin resistance, hyperinsulinemia, hypertension, high plasma triglyceride levels, and low plasma HDL cholesterol, and ultimately varying degrees of glucose intolerance are enlightened by “Biophysical Semeiotic Dyslipidemic, Diabetic, Hypertensive, Arteriosclerotic Constitutions” (13, 14), which can involve exclusively individuals with Congenital Acidosic Enzyme-Metabolic Histangiopathy (CAEMH) (15, 16, 17).   Therefore, since patient’s birthday, doctor observes, first of all, such as mitochondrial functional cythopatology, that in a 46-year-long clinical experience proved to be the conditio sine qua non of the most frequent and severe human “constitutions” and, then, human diseases, including type 2 diabetes (18), which can occur in presence of well-defined biophysical semeiotic constitutions, when particularly intense (See later on).

          As regards type 2 diabetes mellitus, for instance, the authors are now erroneously thinking that this disorder can involve almost all individuals, although with different probabilities and seriousness, of course. Reaven states it is insulin resistance rather than hyperinsulinemia that predicts the development of diabetes, with the former characteristic leading to a trait useful in evolution but now "a major threat to Western civilization" (7). 

In reality, as I demonstrated previously (19, 20, 22), type 2 diabetes mellitus can occur exclusively in subjects involved contemporaneously by “diabetic and dyslipidemic” constitution, as lipid deposit in hepatic, muscular and adipose cells brings about insulin resistance, so that, in individuals involved also by diabetic constitution, over years or decades, type 2 diabetes occurs, due to insulin secretion failure (22, 23, 24, 25, 26, 27).

From the above remarks, with the aid of Biophysical Semeiotics we have hopefully realized the real reason of what happens after biophysical-semeiotic constitutions and before the metabolic syndrome; we have named it Pre-Metabolic Syndrome, which accounts for the reason one has to move beyond metabolic syndrome to employ efficacious measures of primary prevention on very large scale (6) (Tab 1).

   Biophysical Semeiotic Constitutions ( Classic and “Variant” Pre-Metabolic Syndrome ( Metabolic Syndrome, Classic and “Variant”  (  Diseases

Tab.1

Pre-Metabolic Syndrome: Biophysical-Semeiotic Diagnostic Procedures.

There are two ways, of different technical difficulty, both reliable in recognizing the pre-metabolic syndrome, which are based on an inherited impairment of the parenchymal as well as the  Microcirculatory Functional Reserve (MFR) of well-defined biological systems. 

In fact, parenchimal alterations, inherited or acquired, even clinically symptomless, parallell microvascular modifications, as we described in previous articles (14).

The first and easier procedure is represented by the biophysical-semeiotic preconditioning: it is the macroscopic way (28, 29), which can, in turn, be applied in two different way: macro- as well as micro-scopic. The second, microscopic, and more refined method, is illustrated in the site http://digilnander.libero.it/microangiologia, URL 

http://digilander.libero.it/microangiologia/Documenti/Eng/A%20PRECONDIZIONAMENTO% .

 In this article only the first procedure, really easy to perform, concerning biophysical-semeiotic preconditioning is illustrated.

As a matter of fact, biophysical-semeiotic preconditioning of pancreas, lever, skeletal muscle, adipose tissue, both central and peripheral, allows doctor to recognize the pre-metabolic syndrome, particularly insuline-resistance, easily and rapidly. As mentioned above, it can be performed in two different ways, micro- and macroscopic.

In healthy, lying down in supine position and psycho-physically relaxed, the stimulation (“mean-intense” cutaneous pintching or digital pressure) of the trigger-points of pancreas, lever, skeletal muscle (e.g., biceps muscle) and adipose tissue, both central and peripheral, brings about gastric aspecific reflex (Fig. 1) and caecal reflex (Fig.2), after a latency time, respectively of 12-13 sec. for pancreas, 10 sec. for lever and skeletric muscle, and, finally, 8 sec. for adipose tissue. 
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Fig. 1

Gastric aspecific reflex: in the stomach both fundus and body are dilated,while antral-pyloric region contracts.
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Fig. 2

The figure shows the correct application of auscultatory-ercussion of the stomach: proper location of the bell-piece of stethoscope and the lines upon which digital percussion must be applied.

After exactly 5 sec. of interruption, doctor performs these manouvres for the second time: latency time increases significantly to ( 14 sec., ( 12 sec., ( 10 sec., respectively, indicating a physiological preconditioning, type I (Tab. 2).

On the contrary, in presence of some particular Biophysical-Semeiotic Constitution, the latency time augments in a not significant manner; for example, in “diabetic” constitution, pancreas preconditioning shows normal basal values, obviously in very initial stage (lt = 12 sec.), but it increases solely to 13 sec. after pancreatic preconditioning (type II). Interestingly, the duration of reflex appears patologically modified: > 4 sec. (NN = ( 4 sec.). This datum proved to be really important, from the diagnostic view-point.

In presence of constitutional alteration in initial, and slow pathological evolution, i.e., in case of Pre-Metabolic Syndrome, the parameter values – practically, the latency time – either persist the same or decrease, but in a statistically not significant manner: as regards pancreas preconditioning, lt appears either normal, i.e., 12 sec., or reduced from 12 sec. to 11 sec. (type III)

By contrast, one must remember that in Metabolic Syndrome, the latency time, which can show pathological modification jet in the first, basal evaluation, wherein duration of the reflex increases to > 4 sec. (NN = ( 4 sec.), appears always statistically reduced after preconditioning. This is a datum really sensible and specific.

	To summarize, in healthy, the preconditioning brings about, as its natural consequence, an optimal tissue supply of material-information-energy, by increasing local flow-motion as well as  flux-motion, which result gradually more and more compromised in the transition from Biophysical-Semeiotic Constitutions, to Pre-Metabolic Syndrome and finally to Metabolic Syndrome.


Clinical recognizing of these “slight” abnormalities, really useful in diagnosing initial and/or symptomless disorders, altough not difficult to perform, requests a good knowledge, a steady experience and a precise performance of the new physical semeiotics.

In these cases, preconditioning allows, by simple and reliable manner, to recognize the pathological modifications, mentioned above, which indicate the altered physiological adaptability, even initial or slight, of the biologial system to changed conditons, genetically provoked, as well as to increased tissue  demands (Tab.2).

	Physiological, type I Preconditioning ( Tissue-microvascular unit activation    (   MFR normal  (   outcome  +

	type I, associated

	

	Type II  Preconditioning ( Tissue-microvascular unit activation   ( MFR compromised ( outcome (

	type II                               

	                                     

	Type III   Preconditioning  ( Tissue-microvascular unit activation   ( MFR compromised ( outcome – 

type III   

            

	Type IV, patological,  Preconditioning (  Tissue-microvascular unit activation ( MFR  absent (  outcome  (  ( (() (()

	type IV, dissociated


Tab. 2

From the above remarks, it appears plain that the various parameters of caecal, gastric aspecific and choledocic reflex, type of microcirculatory activation and, then, EBD function, related to a defined biological system, parallel the data of preconditioning.

            Another example to clarify the abstract value of the concept: in healthy, pancreatic-gastric aspecific and –caecal reflex is characterized by lt of about 12-13 sec., D of ( 4 sec. and differential lt or fractal dimension > 3 < 4 sec. (NN =  3,81). 

Contemporaneously “basal” pancreatic “vasomotion” shows the typical deterministic-chaotic behaviour, known to reader by now, wherein AL + PL of both vasomotility and vasomotion lasts 7-8 sec. physiologically, fluctuations intensity varies from 0,5 to 1,5 cm. (conventional value), the period fluctuates between 9 sec. to 12 sec., average value 10,5, i.e., fractal number (8) (See above-cited site).

Soon therafter pancreatic preconditioning (“mean-intense” cutaneous pinching of VI thoracic dermatomere for 15 sec., i.e., pancreatic trigger points , repeated three times with 5 sec. interval exactly), in healthy, caecal-, gastric aspecific-, and choledocic-reflexes show lt  of  14 sec. (NN basal value = 12 sec.), duration ( 3,5 sec., and differential lt > 3 ( 4 (fD = 3,81). Simultaneously, pancreatic microcirculatory activation, according to type I, associated, occurs with AP + PL of 8-9  sec., intensity of the ureteral fluctuations, both upper and lower, greatest (1,5 cm.), as we observe in highest spikes (HS), EBD physiologically activated: middle ureteral reflex intensity, brought about by “mean” stimulation of related trigger-points of 1,5-2 cm., reflex duration 22-24 sec. (basal 20 sec.), and duration of its disappearance 4 sec. (basal 6 sec.).

By contrast, in impaired glucose tollerance (IGT), above-referred parameters, at least in its initial phase (= pre-metabolic syndrome) and in slight cases, do not modify, but worsen statistically exclusively in advanced stages, in relation to disease seriousness: lt decreases to  ( 11 sec., while the duration rises to ( 4 sec., and differential latency time results smaller than that initial, border-line  (= 2,5-3 sec.): < 2,5 sec. Under this condition, microcirculatory activation is of type II, dissociated, wehrein the duration of  vasomotility is greater than that of vasomotion, indicating the actual situation of pre-morbid state in an individual completely symptomless, even for decades.

Interestingly, the preconditioning can be easily applied in estimating both function and structure of all biological systems, which at this moment, at rest, can  reveal apparently normal conditions, but, in reality, show clear-cut abnormalities of numerous parameters values of the biophysical-semeiotic signs, soon thereafter this manoeuvre (Tab. 3).

	HEALTHY
	lt ( 14 sec.
	Duration < 4 sec
	Differetial lt > 3 ( 4
	mvtU. activation type I associated

	IGT in slow diabetic evolution
	lt  ( 12 sec.
	Duration ( 4 sec.
	Differential lt

( 3 - 2,5
	mvtU. activation typeII dissociated


Tab. 3

Parameters of pancreatic-gastric apecific and –caecal reflex after the  preconditioning in healthy and in a individual with impaired glucose tollerance in slow diabetic evolution.

(explanation in the text).

	Gradual worsening of the parameters values of reflexes, observed bed-side with the preconditioning, related to the actual functional and structural conditions of the investigated biological systems, can be “geometrically” represented, in a refined way, by the temporal changes of the “strange attractor”, apparently such at rest, which, after proper tissue stimulations, firstly becomes a “close-loop attractor”, and, ultimately, a “fixed-point attractor”:  from the biophysical-semeiotic view-point,  the life is  the trajectory of the strange attractor  of biological systems”. (For further information, See: http://digilander.libero.it/microangiologia). 



	


“Variant” Pre-Metabolic Syndrome.

Analogously to the “variant” Metabolic Syndrome, I described in previous papers (31, 32), there is obviously also the “variant” form of Pre-Metabolic Syndrome, which is characterized in a similar way by normal responsiveness of hepatic insulin receptors, in the absence of whatever bio-chemical alteration (33). 

With the data collected at the bed-side by mean of Biophysical Semeiotics in case of hepatosteatosis, in patients showing lipid dysmetabolism (dyslipidemic constitution) doctor can nowadays evaluate lipid deposit in skeletal muscle and in liver, since the new physical semeiotics allows to recognize such as event in a precise manner, since its initial phase.

At this point, firstly, we must consider the biological difference of lipid deposit in tissue interstitium from that within cells (34). 

Work from a number of laboratories has shown that both in rodents and humans the TG content of muscle, as measured by Folch extraction of tissue samples followed by chemical analysis, bears a negative relationship to whole-body insulin sensitivity (33). 

A case in point is the study by Pan et al. (35) in Pima Indians in which each subject underwent a hyperinsulinemic-euglycemic clamp to determine whole-body insulin sensitivity and then provided a muscle biopsy for chemical measurement of total TG content. Although a rough negative relationship was found between these two parameters, there was considerable scatter among the data points. In this type of analysis, there is always uncertainty as to the anatomical location of the TG measured. 

In other words, how much of it is present within the myocyte, and how much arises from adipose tissue interspersed between the muscle fibers? We felt that variations in this extramyocellular lipid (EMCL) component might well interfere with the measurement of intramyocellular lipid (IMCL). There are elegant studies of Schick et al. (36) suggesting that EMCL and IMCL can be distinguished noninvasively using the technique of 1H magnetic resonance spectroscopy (1H MRS). This procedure detects resonances from protons associated with the methylene groups of fatty acids present in tissue TG. Importantly, these signals differ by ~0.2 ppm depending upon whether they arise from TG within the muscle cell or from surrounding adipose tissue, allowing separate quantification of the two pools. Accordingly, other authors recruited a group of healthy volunteers with normal glucose tolerance (NGT), who underwent a hyperinsulinemic-euglycemic clamp for assessment of whole-body insulin sensitivity followed by 1H MRS of the soleus muscle to measure the quantity of IMCL. They observed a remarkably tight negative relationship between the two parameters, indicating that only IMCL impaired insulin sensitivity, but not EMCL (34). 

At this point, I like to underline an interesting fact: hyperinsulinemic-euglycemic clamp for assessment of insulin sensitivity is usefull and reliable only for whole-body insulin receptor evaluation, but not for local events.

On the contrary,  as referred above, Biophysical Semeiotics allows doctor to assess, clinically in a different way, both “local” insulin receptor sensitivity (33) and intracellular lipid  from extracellular lipid, separately in lever, skeletal muscle, and adipose tissue (See the site http://digilander.libero.it/microangiologia, Grew Zone URL: 

http://digilander.libero.it/microangiologia/Documenti/Eng/Premetabolic%20syndrome%20engl.doc). Obviously, doctor must know how detect the fluctuations of upper (= vasomotility) and lower (= vasomotion) ureteral reflex (Fig. 3), caused by mean digital pressure, applied on skeletal muscle, adipose tissue, and liver projection area, respectively. Doctor, who has firm knowledge of absorptive and post-absoptive state clinical microangiology (See above-cited site), will certanly understand the following argument, in a complete and easy manner.
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Fig. 3

                As a matter of fact, in healthy, light-moderate stimulation (= digital pressure on liver cutaneous projection area of lever or biceps muscle or pinching lastingly abdominal adipose tissue, a.s.o.) brings about upper, middle, and lower ureteral reflexes, which fluctuate in a deterministic-chaotic manner (Fig.4).
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Fig. 4

In the  figure, microcirculatory phenomena, observed at rest, in healthy, in whatever biological system are geometrically illustrated: deterministic-chaotic fluctuations, associated in both  vasomotility and vasomotion; EBD are  normally functioning showing a opening duration (() of 20 sec.  and a closure duration (() of 6 sec.

Legenda: U.MVT. = tissue-microvascular unit; AL = ascending line, PL plateau line and DL descendent line of oscillation of upper and lower ureteral reflexes, which give information on the functioning of respectively vasomotility and vasomotion.

               In healthy, AL duration is generally 2 sec., age-dependent; on the contrary, in case of lipid (TG) accumulation within the cells, AL becomes slower: > 2 sec. Interestingly, Biophysical Semeiotics allows doctor to assess and differentiate intracellular lipid accumulation from interstitial fatty acid deposit: exclusively in the later, “in toto ureteral reflex”, which appears firstly, i.e., soon thereafter stimulation is applied, is typically larger than normal (NN ( 0,5 sec. in the absorptive state).

In addition, in all case of lipid accumulation (ICL as well as ECL), AL, ascending line, appears characteristically slower (NN = 2-3 sec., age-dependent) (Fig.5).
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Fig.5

The upper diagram shows physiological vasomotility as well as  vasomotion, which result typically deterministic-chaotic, as those of normal biological system. AL is rapid (2 sec.). When the biological system is involved by a chronic disease, e.g., diabetes mellitus, tachogram becomes slowly more “regular” and its deterministic chaos appear progressively reduced, as indicate clearly the two lower tachograms.
Conclusion.

As regards the most common and frequent human diseases, prevention is better than cure. In previous articles, cited above, we demonstrated, by means of Biophysical Semeiotics, that there are some interesting biophysical-semeiotic constitutions, doctor has to learn and know steadily,  in order to easily recognize, and to perform primary prevention of diseases, like type 2 diabetes, arterial hypertension, cardiovascular diseases, cancer, a.s.o.

Today, we can observe clinically the slow pathological evolution from biophysical-semeiotic consitutions (Physiological or White Zone) to the disorders (Pathological or Black Zone), including even the metabolic syndrome, through a transition period, lasting years or decade, we named Grew Zone, which is the locus of primary prevention of diabetes mellitus, too (6).

From biophysical-semeiotic view-point, in case of only “slight” particular constitutions in individuals in good condition, the preconditioning can result of type 1, and the amelioration of parameter values is statistically significant, although of various intensity: latency time of basal value appears jet normal and subsequent increases is present and of different degree (Preconditioning type I) (Tab.2). 

In reality, in presence of biophysical-semeiotic constitution, the parameters, normal at base line, either increase slightly, not significantly, after preconditioning or persist the same  (Preconditioning type II). 

In case of pre-metabolic syndrome, parameter values at basal line are normal, but in second evaluation are either normal (but reflex duration is ( 4 sec.) or slight (less 1 sec.) decreased (Preconditioning type III). 

On the contrary, in presence of metabolic syndrome, and particularly in disease states, even basal parameter values result pathologically altered, worsening clearly after preconditioning (Preconditioning type IV). The different type of preconditioning parallell specific modifications of Microcirculatory Funcional Reserve as well as of microcirculatory biological systems, which, in turn, parallells analogous alterations of related parenchima.

A 46-year-long clinical experience allows to state that the knowledge of both biophysical constitutions and premetabolic syndrome represents an epochal revolution in the primary prevention of human diseases.
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