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Abstract.

Autonomic-nervous-system dysfunction and activation of hormonal systems, including the renin-angiotensin-aldosterone system, are generally associated with Pre-Metabolic Syndrome (1-10). Interfering therapeutically on such systems proved to be beneficial also in prevention, according to other authors (11). 

In my opinion, however, doctor must recognize at the bed-side, first of all, the Pre-Metabolic Syndrome in all individuals who present to him, due to whatever disorder, i.e., a long time before diabetes onset. Certainly, hyperleptinemia in obesity, hyperinsulinemia in conditions of peripheral insulin resistance and overall oxidative stress in T2D represent known activators of the sympathetic component of the autonomic nervous system, assessed now-a-days clinically with the aid of Biophysical Semeiotics in a rapid and easy manner, I described in a previous paper (12). 

Nevertheless, such as system is mostly stimulated already in the late phase of Pre-Metabolic Syndrome, wherein peripheral insulin resistance is present in its initial stage, without other usual components of metabolic syndrome (See www.microangiologia.it  and www.semeioticabiofisica.it). 

 I have demonstrated that sympathetic activation is based on Congenital Acidosic Enzyme-Metabolic Histangiopathy-( (12-15), and, thereafter, may worsen peripheral insulin resistance defined as partial blocking of insulin effects on glucose uptake, assessed by means of Biophysical Semeiotics (1-10, 26, 27) (See above-cited websites). 

In turn, due to free radical production, partially caused by prolonged episodes of  CAEMH-( dependent ischaemia-reperfusion, it aggravates metabolic dysfunction, taking part in eliciting metabolic syndrome and finally  type 2 DM, if is present diabetic constitution beside dyslipidemic constitution, from Pre-Metabolic Syndrome. Certainly, as a consequences thereof, we have to treat such as autonomic nervous system activation, possibly starting from its first phase. 

The aim of this article is to illustrate  biophysical-semeiotic methods, easy and rapid to apply, useful as well as relaible in bed-side “quantitative” assessing autonomic nervous system activation and to referr beneficial effect obtained by administration of melatonin-adenosine in individual involved by Oncological Terrain. 

Introduction.

Learning both biophysical-semeiotic constitutions as well as Pre-Metabolic Syndrome plays consequently a paramount role in primary prevention of both metabolic syndrome and, consequently, type 2 diabetes and its associated disorders (1-10) (See website HONCode 233736 

www.semeioticabiofisica.it and http://www.microangiologia/.it).  

In addition, autonomic-nervous-system (ANS) dysfunction and activation of hormonal systems, including the renin-angiotensin-aldosterone system, are generally associated with Pre-Metabolic Syndrome. In fact, in a 46-year-long clinical experience, interfering therapeutically on such systems, when necessary, proved to be beneficial also in prevention, according to other authors (11). Really, doctor must recognize at the bed-side the Pre-Metabolic Syndrome in all individuals who present to him, due to whatever disorder, i.e., a long time before type 2 diabetes onset. 

Certainly, hyperleptinemia in obesity, hyperinsulinemia in conditions of peripheral insulin resistance and overall oxidative stress in T2D represent known activators of the sympathetic component of the autonomic nervous system, assessed now-a-days in a rapid and easy manner, as I described in a previous paper (12). However, such as system is mostly stimulated already in the Pre-Metabolic Syndrome, wherein peripheral insulin resistance-hyperinsulinemia (IIR) is present in its initial stage (See above-cited websites). 

I have demonstrated earlier that sympathetic activation is always based on Congenital Acidosic Enzyme-Metabolic Histangiopathy-( (12, 14, 15), and, thereafter, may worsen peripheral insulin resistance defined as partial blocking of insulin effects on glucose uptake, assessed by means of Biophysical Semeiotics (1-10) (See above-cited websites).  

In turn,  due to free radical production, partially caused by ischemia-reperfusion prologed episodes, aggravate metabolic dysfunction taking part in leading from Pre-Metabolic syndrome to metabolic syndrome and finally to type 2 DM, if is present diabetic constitution beside dyslipidemic constitution. Certainly, as a consequences thereof, we have to treat such as autonomic nervous system activation starting from it first phase. 

The aim of this article is to illustrate biophysical-semeiotic methods, easy and rapid to apply, useful as well as relaible in bed-side “quantitative” assessing autonomic nervous system activation. In addition, I will refer the significant results gathered by administering melatonin-adenosin to 25 patients involved by Oncological Terrain, wherein ANS is generally altered, in the sense that sympathetic tonus is prevalent (14) (See in the websites).

Methods.

In following, only two easy biophysical-semeiotic methods, useful and reliable in bed-side assessing ANS are described: for further information see my former paper (12) and my website www.microangiologia.it.   

In an individual, lying down in supine position, boxer test provokes interesting size modifications of the kidney, evaluated with the aid of auscultatory percussion (Fig. 1) (See in former cited web-site, Technical Page N° 5). In healthy, after a latency time of about 3 sec., kidneys enlarge significantly with duration of 4 sec. Soon thereafter, it follows kidneys decongestion, lasting 10 sec. exactly.
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Fig 1

The figure shows the precise position of the bell-piece of sthetoscope and lines upon which digital percussion must be applied, gently and directly on the skin, to delineate  kidney and urether projection areas.

On the contrary, in individuals with ANS sympathetic activation, the reflex duration is ( 3 sec., while decongestion lasts > 10 sec., in relation to the severity of underlying disorders (25 personal cases). Finally, in presence of para-sympathetic hypertonus, kidney congestion lasts ( 5 sec., while kidney decongestion persist less than normal (NN = 10 sec.).

The results parallell all other signes obtained in a former research, I described in a previous paper (12).

A second easy method, usefull in bed-side assessing ANS tonus, is the following: in healthy, digital pressure of mean intensity, applied on the cutaneous projection area of upper mesenteric plexus (= 1 cm. below navel and slightly at right) brings about gastric aspecific reflex as well as caecum reflex (= caecum dilates) after a brief latency time.

Both reflexes last 10 sec. exactly, showing both internal and external coherence of my theory (Fig 2).
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 Fig. 2

Figure clearly shows both the position of belt-piece of stethoscope and the lines upon which digital percussion must be performed, in order to delineate cutaneous projection area of stomach, caecum, and appendix. 

Interestingly, in ANS sympathetic hypertonus, both reflexes, observed in two different methods, persist more tha normal 10 sec., in relation to the seriousness of underlying disorder, allowing an objective therapeutic monitoring: this time is equal to that observed in the former evaluation, described above.

Finally, in presence of ANS para-sympathetic hypertonus, kidney congestion lasts ( 5 sec., and decongestion  duration results shorter than 10 sec. in a “quantitative” way.

To ascertain clinically time-dependent autonomic nervous system tonus in a well defined biological system, like abdominal adipose tissue, in both absorptive state and post-absorptive state, wherein assessing local interstitium plays a paramount role (See www.microangiologia.it), the reader must have a good, steady knowledge of Biophysical Semeiotics.

Discussion.

The most powerful tool in the primary prevention of most common human diseases, like type 2 DM and cancer, is without any doubt bed-side recognizing diverse biophysical-semeiotic constitutions, conditio sine qua non of related diseases, assessing their real risk, as allows me to state a 46-year-long clinical experience.

 In the case of type 2 diabetes, for instance, doctors must ascertain in a “quantitative” way the presence of both dyslipidemic AND diabetic constitutions (See former above-cited site, Diabetes Mellitus: “Joslin was right”) and subsequently have to recognize the Pre-Metabolic Syndrome, that is lying between such constitutions and metabolic syndrome,  preceding for years or decades the diseases, e.g., type 2 diabetes (1-4). 

At this point, I have to underline an important fact, that uniform disease mechanisms, including neurohumoral stimulation, pertinent for disease progression in type 2 diabetes, need to be identified urgently. In addition, autonomic-nervous-system (ANS) dysfunction, i.e. sympathetic activation and vagal deactivation, as well as activation of hormones such as the renin-angiotensin-aldosterone system (RAAS) may be considered (11, 12). As a matter of fact, the unbalanced Autonomic Nervous System can worsen, but not cause at all, the symptoms and signs of the Metabolic Syndrome. We have to prevent possibly metabolic syndrome occurrence, by recognizing the pathological conditions, mentioned above, i.e., biophysical-semeiotic constitutions and Pre-Metabolic Syndrome, that are previous to it.

The metabolic syndrome, both classic and “variant”, the later I descovered and described earlier (16, 17), diagnosed always in individuals positive for CAEM-( (14-17), consists of visceral obesity, hyperglycemia, hyperinsulinemia, insulinresistance, dyslipidemia, and cardiovascular diseases. In fact, the common pathophysiological denominator underlying these epidemiological correlations is, in my opinion, such as mitochondrial cytopathy, i.e., CAEMH-( (14-17). 

Surely, the autonomic nervous system was shown, also in my previous researches (12, 14-17) (See above-cited websites) to play a primary role in the metabolic syndrome. Recently, a prospective cohort study in 8,000 patients from 1987-1998 revealed a high relative risk to develop type 2 diabetes if autonomic dysfunction is present in healthy subjects, independent from other risk factors, such as body weight (18). However, so I think, such individuals were certainly involved by the above-mentioned biophysical semeiotic constitutions as well as Pre-Metabolic Syndrome, overlooked or ignored by article’s author. 

I agree with Pliquett R.U., who states that, if the status of the autonomic nervous system in a certain compartment is understood as an indicator of autonomic balance of the whole body (I add, making further remark, in a precise moment, of course: See later on), the picture becomes confusing (11). As a result, the finding of reduced plasma catecholamines, increased heart rate, decreased parasympathetic activity measured by R-R interval after β-adrenergic blockade, and increased pupil latency period before, but not after, muscarinic blockade is summarized as an overall decreased sympathetic and parasympathetic tone in the development of obesity (19). 

As illustrated above and in my earlier paper (12), by assessing clinically the ANS activity we can show evidence for a high parasympathetic activity in obesity, leading to high insulin and fat storage, according to other authors (19, 20, 21). Contrarily, an overactive sympathetic nervous system is described in type 2 diabetes, resulting in increased heart rate, vascular resistance, and sodium retention (22). 

Consequently, Pliquett R.U. proposed correctly that the picture has become confusing because autonomic parameters are measured in different compartments (11), as personal clinical research, previously referred, also demonstrates (12). Beyond the hypoglycemic action, insulin activates the sympathetic nervous system, while withdrawing the vagal component of the ANS (23, 24). I gathered all these data from the clinical biophysical view-point in a lot of earlier articles ( 4, 25, 26, 27). 

Furthermore, insulin enhances endothelial nitric-oxide synthase (eNOS) which determines microvascular tone, but in really different, antagonist manner in normal subject, on the one hand,  and in individuals involved by Pre-Metabolic Syndrome, metabolic syndrome, and type 1 and 2 diabetes, on the other hand, as biophysical-semeiotic evidence demonstrates, e.g., assessing latency time (lt.) of skeletal muscle (biceps muscle) – gastric aspecific reflex, first at the base, at rest, and than after acute insulin secretion pick test (26): in healthy, lt. significantly increases becoming longer; on the contrary, in individual involved by Pre-Metabolic Syndrome, metabolic syndrome, and type 1 and 2 diabetes, lt. appears either identical (Pre-Metabolic Syndrome) or clearly reduced, in case of metabolic syndrome and overt diseases. 

In addition, insulin notoriously may neutralize, in healthy, reactive oxygen species (ROS), causing type I, associated, microcirculatory activation, but not under above-mentioned pathological conditions. ANS dysfunction in terms of sympathetic activation, from whatever source, deteriorates peripheral insulin sensitivity, e.g., causing tissue pH reduction (25-28), thus leading to repetitive hypercatecolamines, hyperinsulinemia and hyperglycemia, i.e., further activating the sympathetic component of the ANS. Moreover, as hallmarks of type-2 diabetes, continued hyperinsulinemia may lead, BUT exclusively in  people with both diabetic AND dyslipidemic biophysical-semeiotic constitutions, to pancreatic beta-cell exhaustion while repetitive hyperglycemia may increase oxidative stress (29, 30) (See “Diabetes Mellitus” in my website).

Catecholamines deteriorate insulin sensitivity as shown by high plasma concentrations of catecholamines in pheochromocytoma patients, wehrein insulin sensitivity was restored by tumor-removal surgery (31), and in following clinical experiment performed in healthy and in patients with above-mentioned endocrine-metabolic disorders: in healty, acute insulin secretion pick test ameliorates efficaciously tissue microcirculation (26), as above demonstrated. 

By contrast, such as microcirculatory improvement is significantly reduced if assessed a second soon thereafter Restano’s manoeuvre (= apnea test lasting 7 sec. associated with boxer’s test, i.e., sympathetic tonus stimulation). 

Finally, in patients with above-mentioned endocrine-metabolic disorders, Restano’s manoeuvre worsens significantly the already slightly modified basal microcirculation, showing, for the first time from the clinical view-point, that autonomic-nervous-system dysfunction worsens, but not cause, insulin resistance, wich is already present, at least in a potential manner, in Pre-Metabolic Syndrome (1-10). 

            On the one hand, sympathetic activation may increase energy expenditure (32) and mediate lipolysis [64], thereby possibly reducing overweight as beta adrenergic blockade implies (33). Thus, sympathetic activation may primarily serve as a compensatory mechanism. On the other hand, too much sympathetic activation may lead to IIR: caffeine, eliciting sympathetic activation, has been shown to diminish peripheral-tissue insulin sensitivity (34).  

As a consequence of  ANS unbalance some authors hypothesized that in such conditions the susceptible brain loses its feeling for internal and external rhythm. Since the brain uses the autonomic nervous system to implement the internal rhythmicity, and they propose an unbalanced and arrhythmic autonomic nervous system as a major cause of the metabolic syndrome (11, 35). Really, the underlying primary cause is CAEMH-(, common conditio sone qua non of biophysical-semeiotic constitutions, unbalanced and arrhythmic autonomic nervous system (12), Pre-Metabolic Syndrome, Metabolic Syndrome, and ultimately, type 2 diabetes and its associated diseases.

The primary role in modifying autonomic nervous system sympathetic activation.

Life-style modifications such as exercise may restore ANS function in whatever pathological conditions, like type 2 DM  and precursor states, via restoration of cardiovascular reflexes (36), and a lot of other action mechanisms (46). External factors, such as ethanol and tobacco consumption may further contribute to oxidative stress or sympathetic-nervous-system activation (37). The individual players of the overall concept of neurohumoral stimulation must still be the known T2D risk factors, which may ultimately affect the sympathetic nervous system, the RAAS and oxidative-stress milieu, once antioxidant pathways are saturated.

Importantly, in my ongoing research, melatonin deficiency, as a component of Oncological Terrain (38) (See above-cited site), is associated with ANS unbalance, as experimental evidence demonstrates: in healthy, while subject performs Restano’s manoeuvre or only boxer’s test, kidney diameters increase significantly for 4 sec., followed by kidney decongestion lasting 10 sec. exactly, with further subsequent renal congestion (2 sec. only, in kidney subsequent fluctuation) and decongestion for 10 sec. precisely, a.s.o.: the period is 12 sec.

 However, if subject either close his (her) eyes or is taking melatonin-adenosine, e.g., against Oncological Terrain, doctor observes a modification of ANS balance, in favour of para-sympathetic tonus: under the same condition (e.g., boxer’s test), kidney congestion lasts 6-8 sec. (NN = 4 sec. during first oscillation), while kidney decongestion persists generelly 4-6 sec. (= vagus hypertonus), showing a period of 12 sec.

Analogously, the behaviour of upper mesenteric reflex shows a shorter duration of caecal dilation (NN = 10 sec.) and a longer disappearence time (NN = 2-4 sec.), indicating the internal and external coherence of biophysical-semeiotic theory. In fact, melatonin reduces night blood pressure (41).
            In my opinion, autonomic nervous system unbalance, generally recognized in metabolic syndrome, “can” be present in “late” stage of Pre-Metabolic Syndrome, but both CAMH-( associated with biophysical-semeiotic constitutions, and Pre-Metabolic Syndrome always precede it. 

            I agree, however, that interventions on the level of feedback to the autonomic centers or to the central clock should be beneficial in the metabolic syndrome as well as in certain cases of Pre-Metabolic Syndrome.

During exercise, energy is consumed, which is sensed by the brain. As a reflex, the autonomic input to the visceral compartment shifts to sympathetic dominance and visceral fat decreases (38, 39) , as allows to state Biophysical Semeiotics (during physical activity, adipose tissue microvessels fluctuates intensively: type I, associated, microcirculatory activation, showing interestingly a “large” interstitium: See www.microangiologia.it). At the same time the sympathetic outflow to the heart and arteries decrease in order to facilitate blood flow to skeletal muscles, resulting in lower blood pressure and an improvement of insulin sensitivity of the muscle (40, 41). Consequently, daily exercise and weight loss reestablishes the counteracting metabolic balance between the anabolic and catabolic state such that the autonomic outflow becomes rhythmic again (42).

              Beside physical exercise and diet, ethymologically speaking, another possible intervention at the level of the ANS is its reentrainment by melatonin, which is expressed particularly, but not only, in the pineal gland in a circadian fashion as the signal of the night. Diabetic patients with autonomic disturbances and patients with coronary artery disease have a flattened melatonin rhythm (43, 44). Interestingly, as my ongoing clinical research demonstrates, melatonin-adenosine supplementation reentrains the ANS and restores the diurnal variation in blood pressure in hypertensive patients and allows blood pressure to fall at night. As a consequence, administration of melatonin-adenosine at night induces visceral fat loss and improves the metabolic syndrome; my “clinical” data are in agreement with those obtained by other authors in rats (45). Surely, they have to be corroborated, of course, in a larger trial.

In conclusion, although the reversal of the metabolic syndrome by these procedures of normalizing the ANS unbalance argues for a possible, efficacious treatment, aimed at restoring a physiological daily rhythm in energy balance, I think that better of all is bed-side recognizing firstly diabetic “AND” dyslipidemic biophysical-semeiotic constitutions, and, secondly, their slow, pathological evolution to Pre-Metabolic Syndrome, real locus of primary prevention of most common and severe human diseases.
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