BIOPHYSICAL-SEMEIOTIC PRECONDITIONING OF BIOLOGICAL SYSTEMS.

CLINICAL-MICROANGIOLOGICAL ASPECTS. 

          The phenomenon of biophysical-semeiotic preconditioning of biological systems (1) (See in the site), directly related to the tissue microvascular unit as well as to microcirculatory functional reserve (MFR) activation, represents an original tool, useful at the bed-side in primary prevention, diagnostics, therapeutic monitoring and research.

This remarkable clinical investigation plays really a primary role in all fields of Biophysical Semeiotics. Therefore, we must discuss it in detail, due to the fact that the preconditioning opens, on the one hand, actually a new way to primary prevention, diagnostics, therapeutic monitoring and research, and, on the other hand,  it underscores once more the exact, strict relation between anatomical and functional situation of a parenchyma and that of its microcircle. It follows that we are able to collect at the bed-side precise information about local tissue by studying the relative microvessels, which proves to be really important in day-to-day practice.

The preconditioning, nowadays utilized exclusively in cardiological sophysticated research, and thus not present in the most famous medical dictionaries, has been used by us clinically, after an original modification, performed with the aid of Biophysical Semeiotics (1, 2, 3).

	The biophysical-semeiotic preconditioning, that reveals its “quantitative” value, can be considered based on the capacity of a biological system to react suitably, first functionally, and, then, structurally, to emergency situations, which occur over and over again, showing a short intervall (5 sec.), threatening the system itself. 


It follows that the physiological reaction, both parenchymal and microcirculatory, of a biological system, we are evaluating, indicates the efficacious adaptation and, thus, a perfect condition from the metabolic, mitochondrial respiration, endocellular energy level, and tissue-microvascular activity point of view.

From the above remarks, it appears plain the relation between the preconditioning and the local microcirculatory activation, which represents its base, and to which  the preconditioning result is strictly related.

On the contrary, whatever biological system, slowly evolving to a pathological condition, e.g., endocrine pancreas in case of Reaven’s syndrome, classic and variant, that slowly evolves in the direction of diabetes mellitus (4), is not still able to react completely and respond quickly in a physiological manner to increased request, which characterises the biophysical-semeiotic preconditioning.

It is easy to understand that the preconditioning, for its nature, is in relation to choledocus reflex response, which gives information on both structure and function of small arteries and arterioles, according to Hammersen, during apnea test (See Glossary in the site). In fact, the preconditioning is expression of the physiological response of local microcirculatory system to every stimulation, as well as of normal microcirculatory functional reserve (MFR), which is related to the former.

Let’s proceed with an interesting example: if the breast preconditioning, we perform during physical examination, results physiological (= mamma-gastric aspecific reflex lt rises from 9,5 sec., basal value,  to 12-13 sec. after preconditioning), basal mamma-choledocus reflex shows a lt of 6 sec. and during apnea test differential latency time, i.e., the duration of reflex disappearance, is 3 sec. exactly, that is to say normal values.

In addition, under this circumstance, basal vasomotility and vasomotion behaviour is deterministic-chaotic, showing a fD of 3,81 and the microcirculatory activation is of type I, associated, during preconditioning and/or two pressure test (= pressure increases on the same breast).

These relations between verious parameters values of different reflexes, expression of internal and external coherence of biophysical-semeiotic theory, suggest that the choledocus reflex data, collected easily and rapidly at the bed-side, provide information on the local “vasomotion” and, thus, on the preconditioning, with positive influences on Biophysical Semeiotics performance in primary prevention on a very large scale, as in above-cited example, of breast cancer (5).

From the above remarks, it results plain that there is a strict relation between the abnormalities of preconditioning and pre-metabolic pre-morbid stage. In our example, in physiological basal condition, as well as in the second and, then, in the third evaluation, breast-gastric aspecific reflex shows an initial lt of 9,5 sec., which increases susequently to 12-13 sec., whereas differential latency time (time of the disappearance of reflex before that the successive occurs) lowers from 3 sec. to 2,5 sec. and, ultimately, to 2 sec., indicating the intense increase of parenchymal oxygenation due to FMR activation: physiological preconditioning, type I.

Biophysical-semeiotic preconditioning is performed in two different ways: micro- and macorscopic:

1) macroscopic way: direct and quantitative evaluation of non-linear dynamic behaviour of a biological system, by drawing the relative diagram, and /or , more practical, by caecal and/or gastric aspecific reflex latency time (lt);

2) microscopic way: quantitative evaluation of local microcirculatory activation type and intensity. 

As an example of the former way, i.e., “macroscopic”, of assessing the preconditioning we consider that cardiac, earlier illustrated (2): “mean-intense” digital pressure with the aid of bell-piece of stethoscope, placed on left heart ventricle projection area, in healthy, provokes ventricular dilation, lasting for 7 sec. Continuing such as stimulation – or if it is again applied after an interval of exact 5 sec. for one or two times – this periods lowers to 6 sec. and ultimately to 5 sec.

By contrast, in case of ischaemic heart disease, for example, initial, first duration is  ( 7 sec., in relation to the seriousness of coronary disorder, and persists unchanged during successive evaluations. Identical results are gathered in case of valvular, hypertensive and amiloydosis cardiopathy.
	Contemporaneously, in healthy, lt of the cardio-caecal and –gastric aspecific reflexes rises from 8 sec. to 10 sec. (age-dependent), while it is unchanged (about 5 sec.) in  the initial or not severe disease – intermediate preconditioning, type II - , whereas it worsens in the advanced disease – pathological precoditioning, type III – nth expression of internal and external coherence of the biophysical-semeiotic theory.


In the later way, “microscopic”, i.e., in assessing tissue-microvascular unit activation, basal  vasomotility as well as  vasomotion show the typical  physiological deterministic-chaotic behaviour.

At the end of the third stimulation, caused by pressure of the bell-piece of stethoscope, as above referred, appears microcirculatory activation, type I, associated: AL + PL of the fluctuations of III upper (vasomotility) and of third lower (vasomotion) ureter persist for 7-8 sec. (NN = 6 sec.); it is necessary to estimate togheter, as an identical parameter, AL + PL, wich indicate the velocity, intensity and duration of arterioles and, respectively capillaries and post-capillaries venules opening, according to a synergistic model. In fact, the transition from the rest state to the activation occurs by degrees: firstly PL increases (3 sec.( 5  ( 6 sec. ( 7 sec. ( 8 sec.), whereas intensity and height of oscillation wave remain the same. Subsequently, all fluctuations become highest spikes (HS), aiming to supply gradually a greater flow-motion (Fig. 1)
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Fig. 1.

The figure shows in a geometrical way the progressive activation of the microvessels fluctuation wave, starting from the initial phase: firstly increases exclusively the PL duration, while the height lasts unchanged; successively, we observe the increased intensity of the wave and PL shows the greatest duration. Wave carrying out occurs rapidly, indicating a higher speed  of microvessel opening.

With reference to this topic, it is necessary to remember the important function, played by EBD in this original clinical investigation, where their opening becomes more and more intense and prolonged during physiologic preconditioning occurrence, while “closure” duration progressively shortens. On the contrary, in pathology it is always observable ab initio, an alteration, firstly functional, and, then, structural, of the endoarteriolar blocking devices so that estimating EBD, from both functional and structural view-point, gives the same information as the preconditioning, expression of strict logic connection of theory, we support.

	To summarize, in heakthy the preconditioning brings about, as natural consequence, an optimal tissue supply of material-information-energy, by increasing local flow-motion as well as  flux-motion.




At this point, we come back to the former example: in the initial phase of  coronary heart disease, what evolves very slowly toward successive phases, “basal” biophysical-semeiotic data can “apparently” result normal. However, under careful observation, the duration of cardio-gastric aspecific reflex results prolonged: > 4 sec. (NN ( 4 sec.), indicating a local microcirculatory disorder.

Really, in these conditions, EBD function is clearly compromised, but for some time the increased vasomotility counterbalances efficaciously the impaired supply of normal blood amount to parenchyma: also the vasomotion, at rest, shows parameter values oscillating in physiological ranges, due to the augmented arteriolar sphygmicity; such a condition is “technically” defined peripheral heart compensation.

Noteworthy, from the diagnostic point of view, are also the cardio-caecal and –gastric aspecific reflexes, when accurately assessed: after a lt still normal (6 sec.), doctor observes a reflexes duration, before the successive one initiates, of 4,5 sec. (NN ( 4 sec.), and a differential lt (= duration of reflex disappearing before the beginning of the following) of only  3 sec. (NN  > 3 < 4 sec.).

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 semeiotics.

In these cases, preconditioning allows in 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 as well as to increased tissue  demands (Tab.5).

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

	(Physiological DEB Function)              type I, associated

	

	Intermediate, type II  Preconditioning ( Tissue-microvascular unit activation   ( MFR compromised ( outcome (

	(EBD function slightly modified: closure                type I “variant”       or type II                               

	                                     

	

	Patological, tipo III  Precondizioning (  Tissue-microvascular unit activation ( MFR  absent (  outcome  (

	(EBD function pathological)                type II, dissociated


Tab. 5

From the above remarks it appears plain that the various parameters of caecal, gastric aspecific and choledocic reflex, type of 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 12 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, in which AL + PL lasts 6-7 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, fractal number (8).

Soon therafter pancreatic preconditioning (“intense” cutaneous pinching of VI thoracic dermatomere for 15 sec., 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 > 3,81 ( 4. Simultaneously, occurs pancreatic microcirculatory activation, according to type I, associated, with AP + PL of 7-8  sec., intensity of the ureteral fluctuations, both upper and lower, greatest (1,5 cm.), as we observe in 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 and in slight cases, do not modify or 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, 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 (Tab).

	HEALTHY
	Tl 13 14 sec.
	Duration(3,5 sec
	Differetial lt >3(4
	Umvt. activation type I associated

	IGT
	Tl  ( 11 sec.
	Duration ( 4 sec.
	Tldifferenziale( 2,5
	Umvt. activation typeII dissociated


Tab. 6

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

(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 biological view-point,  the life is  the trajectory of the strange attractor  of biological systems”.


The role of biophysical-semeiotic preconditioning in the primary prevention.

The role played by biophysical-semeiotic preconditioning in the prevention is as much remarkable as that played in both bed-side diagnosing and therapautic monitoring. In fact, such as interesting method of investigation allows to recognize the individuals at “real” risk of the most serious human diseases among other individuals healthy and without any clinical symptomatology.

In following we refer some examples of pathological conditions, in order to clarify in the best way the significance of our statement.

1)    In a patient, involved by an “initial” infectious disease, even asymptomatic, in general there are not jet present the signs of inflammation, i.e., various types of RESHS, acute antibodies syndrome, hepatic synthesis of acute phase proteins (Bibliography in the site). In this initial moment, exclusively the diagrams of tissue-microvascular unit of both finger-pulp and nail-fold (5, 6, 7) reveal the latency time of the first gastric aspecific reflex shorter than normal (5 sec.  versus 6 sec.), whereas the second  (= bacteria), or the fourth (= virus) reflex, or better said, reinforcing, appear to be intense. As a matter of fact, such as modification of tissue-micovascular unit is the first to occur as well as the last to disappear, disclosing its primary role in the diagnosis, surely more sensitive than the lt value.

However, Restano’s manoeuvre (See Glossary) (= intense sympathetic stimulation) shows clearly that RESHS and all other numerous biophisical-semeiotic signs of inflammation are positive, and simultaneously the  finger-pulp preconditioning results pathological.

In conclusion, preconditioning values parallel the useful data of all other stress-tests.

2)  A patient was “seemingly” recovered from an attack of rheumatic panniculitis, as show laboratory data. Clinical biophysical-semeiotic signs, however, persist slightly positive: e.g., digital pressure, applyed on a great joint, and/or cutaneous pinching either on the hand-back or on a joint bring about, after a lt of 3-5 sec., the gastric aspecific pathological reflex, i.e. absent under physiological conditions, followed by a small tonic Gastric Contraction (tGC) (See Glossary). In addition, the sinovium preconditioning, i.e., of the same joint, causes the occurrence of  pathological signs, variable in intensity, forming the autoimmune syndrome, in practice represented by tGC, which advise to reduce the therapy doses, without withdraw it.

3)  Cutaneous-sub-cutaneous persistent pinching of “mean-intense” degree, at the level of abdominal lateral quadrants causes caecal and gastric aspecific reflexes after lat of 8 sec. (NN = 8 sec.), when there is locally microcirculatory activation, type II, dissociated, in which EBD are opened for < 20 sec. (NN = 20 sec.) and closed (reflex disappearing) for > 6 sec. (NN = 6 sec.): it is a result of noteworthy value, doctor must know due to its remarkable significance in both prevention and diagosis, as far as the lipidic metabolism is concerned.

Under such as circumstance, however, the preconditioning of thorax and abdomen (but not of thigh) adipose tissue proves to be abnormal: lt of caecal and gastric aspecific reflexes decreases to < 8 sec. or persists, at least, unchanged in case of slight dyslipidosis (See Dyslipidaemic Constitution in the site).

Clinical basal evaluation of lipid blood level (See Glossary) by hepatic-gastric aspecific reflex, show normal parameters. On contrast, the preconditioning of abdominal adipose tissue allows to observe   caecal and/or gastric aspecific reflexes with lt of about ( 8 sec., duration ( 4 sec. and  differential lt < 3 sec., expression af “unstable” lipidic metabolism. Notoriously, all parameters valaus are related to the severity of underlying disease.

4)  Bone-marrow preconditioning is useful in monitoring the evolution of blood-diseases, and not only in their early recognizing. On this subject we remember also the semeiotic value of the splenic preconditioning,which results pathological in blood-diseases, such as  lymphomas – a part from their location – as well as in the leukemias initial and/or already successfully treated.

5) In the cases of slight risk of tumour, the preconditioning of  various components  the “oncological terrain” gives identical interesting information as stress-tests, allowing thus to recognize, among individuals seemingly healthy, those who are involved by light, misleading form of oncological constitution.

The above-referred examples show clearly the practical value of preconditioning of biological systems in bed-side recognizing “apparently” normal situations, but really dangerous and insidious, particularly if they are undiagnosed, such as the molecular-biological situation, we have termed pre-morbid state, after discovering it by means of Clinical Microangiology.

In a long well established clinical experience, biophysical semeiotic preconditioning proved to be an original “dynamic” investigation of both structural and functional behaviour of all biological systems, with the aid of sympathetic stimulation, caused by cutaneous-visceral reflexes, of variable duration (average value 20 sec., repeated three times subsequently with  exact 5 sec. interval from each to other).

In following, we will come back frequently as well as necessarily to this interesting clinical tool, useful in research, prevention, therapeutic monitoring and diagnostics.

	In order to underscore once again the usefulness of clinical preconditioning, as regards gall-bladder lithiasis, it is appropriate to underline that the “pathological” preconditioning of cholecyst  and/or of kidney allows doctors to recognise easily and rapidly an actual disorder, if there are other specific and numerous signs, or a “former” one (positive history ,e.g., of colic, followed by stone out-put) or “future” in the sense of real risk, e.g., of lithiasis.




In conclusion, in an individual at present healthy, the pathological preconditioning in a single kidney indicates that such a kidney is the location of former and/or probably future urolithiasis, permitting to advise the correct diet and/or treatment. By contrast, the physiological preconditioning  of cholecyst and/or kidney allows doctor to exclude the probability of stones, in the past, present and future time, and this statement is valid not only as regards individual without “variant” Reaven’s syndrome, conditio sine qua non  of stones.
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