Pre-hypertensive or pre-morbid state of arterial hypertension.

In the field of clinical-microangiological, original, primary pevention, based on the pre-morbid, pre-metabolic state, described formerly in this site, pre-hypertensive state of arterial hypertension deserves a particular discussion, since it is a component of Reaven’s syndrome, both classic and variant, frequently associated with all other human diseases, CAHM-(-dependent (1).  

Aiming to the comprehension of what follows, we remember usefully that the main function of both blood-circulation and complex mechanisms which rule pressure values (i.e., cardiac out-put, arterial peripheral resistance, blood-volume) is represented by physiological tissue supplying material-information-energy (O2, various metabolites, enzymes, hormones, a.s.o.) and removing catabolites, in particular CO2 and secretion tissue products. Possible tissue pH changes bring about necessarily hemodynamic-hemorheological modifications, aiming to maintain the metabolic “homeostasis” or, more precisely speaking, to retain the physiological condition of microvascular as well as parenchymal deterministic chaos.

Really, it is known that blood-circulation influences cellular metabolism, which, in turn, interfers with the regulation of pressure values by complex and harmonious mechanisms, as prostaglandins synthesis, thromboxane, free radical NO, vasoactive amines, neurotransmitters, a.s.o., and also by means of pH oscillations, axons reflexes and baroreceptors intervetion.

In our previous research, whose results have been published in the 1990 (19), we have demonstrated that CAEMH-( represents the conditio sine qua non also of essential arterial hypertension, as we were suggesting for a lot of years, based on clinical evidence.

On the other hand, all authors agree on the fundamental role, played by genetic factor in the onset of arterial hypertension (1, 2, 3,  4, 5, 6).

Similar to diabetes mellitus, arteriosclerosis and the other most common and serious human diseases, also arterial hypertension can be recognized at the bed-side in its first stage, clinically symptomless, although the initial hypossic tissue damage, particularly at the level of striated muscle: we suggested to term such a singular situation pre-hypertensive state (1), analogously to what written by us in former pages of this site. Infact, all subjects who presented in the past years with episodes of “white cloth hypertension”, are under such a condition, component of grew zone, site or locus of the primary prevention.

	Unfortunately, nowadays physicians all around the world ignore the real significance and importance of such occasional episodes of hypertension or “white cloth hypertension”, explained as a commonplace consequence of a trivial neurovegetative reaction to stress, while they represent the tip of an ice-berg, which requires an accurate biophysical semeiotics investigation.


As a matter of fact, in individual CAEMH-(-positive of some intensity, localized in well defined microvascular site, e.g., muscular, the reaction of smooth muscle cells of resistance vessels (small arterioles and arterioles, according to Hammersen) to vasomotor physiological stimuli appears to be extreme (1, 7, 8).

In an early stage, however, such an abnormal reaction can be counterbalanced by up-ward vasodilation, i.e., in the vasa publica, according to Ratschow, and by blood recruitement in the various tissues, in particular in splancnic territory.

In other words, in the pre-clinical stage, initial, pre-hypertensive, arterial pressure does not increase – apart from the episodes correlated with sympatethic hypertonus – but basal oxygen supply to peripheral tissues is clearly reduced and consequently there is acidosic tissue suffering due to the increased peripheral arteriolar resistance (PAR), causing the dilation of elastic vessels up-wards as well as opening of arteriole-venular anastomoses, functionally speaking, in individuals always CAEMH-( positive.

	With the aid of Biophysical Semeiotics it is easy to recognize “clinically” the pre-hypertensive stage, i.e., the particular microvascular condition, e.g., at the level of striated muscle, in subjects appareantly  healthy, by preconditoning: in healthy, at  basal line, lt of biceps muscle-caecal reflex is 10 sec., while in second evaluation after exact 5 sec. of interval, raises to ( 12 sec.. By contrast, in pre-hypertensive stage, basal tl di base appears to be normal, but it does not change, i.e. neither ameliorates nor lowers, in the subsequent evaluation or it lowers in inverse relation to the severity of the underlying “real” risk of hypertension: pathological preconditioning.


In the pre-hypertensive stage, which can last for years or decades in a clinically silent manner, and, therefore, of difficult, if possible, recognizing by the traditional physical semeiotics (9, 10), doctor is able nowadays to observe the metabolic characteristic alteration during the post-absorptive state, showing a longer duration of AL + PL Phase of pancreatic “vasomotion” than that of muscular, hepatic (exclusively in classic Reaven’s syndrome) and abdominal adipose tissues (= insulinresistance). In other words, there is a clearcut dissociation between secretive-metabolic insulin activity and “peripheral” tissue insulin-receptors sensitivity, “refined” biophysical-semeiotics expression of hyperinsulinemia-insulinresistance: “classic” Reaven’s syndrome . 
On the contrary, in the “variant” form of Reaven’s syndrome, AL + PL Phase of hepatic microcirculation, under identical condition, appears to be shorter than those of central adipose tissue, striated muscle, and particularly of pancreas, which are really more intense, as described in detail  formerly, even in the article in this site (1, 7).

Interestingly, as regards the prevention, pancreatic-insulin secretion activity, if not properly treated by diet, etymologically speaking and/or histangioprotective drugs, can evolve progressively and slowly to insufficiency (16), characterized by gradual, firstly limited, and, then, diffuse transition of insulin-pancreatic microcirculatory activation from the type I, associated, to type III, intemediate (IGT origin) and, ultimately, to type II, dissociated, when pancreatic histangic acidosis is greatest (diabetes mellitus starting point).

	Starting from the stage of pancreatic-insulin microcirculatory activation, dissociated, type II, pancreatic intersititum become larger than normal due to amyloid deposit, as we referred previously: “in toto” pancreatic-ureteral reflex becomes ( 1 cm. (NN < 1 cm.), indicating the pesence of NIDDM.


For the first time clinically, therefore, we are allowed to speack of real origin or starting-point of diabetes mellitus, a term untill now used without any scientific justification.

At a large number of congresses we declared this misuse of term in front to famous diabetologists, which appeared surprised and vexed as well as completely deprived of arguments for falsifying our statements.

Type 2 Diabetes Mellitus – more than 94% of all cases – has a precise starting-point, which coincides with the failure of pancreatic-insular microcirculatory activation, type III, incomplete (= IGT), causing histangic acidosis and further reduction of insulin-receptors responsivity, essential factors in the self-regulation of hormone secretion.

In addition, we have to remember that elastic arteries dilation, observable at the bed-side by Biophysical Semeiotics, as later once more illstrated, aims to counterbalance the damages brought about by the PAR increase. Their repeated and acute dilation, however, e.g. during stress, causes initial abnormalities of endothelial cells (stripping), as well as endo-proliferation of smooth muscle cells, with subsequent structural alterations of vessel-wall (remodelling), typical of arterial hypertension, as intimal thickening, doctor can evaluate with the aid of Biophysical Semeiotics.

In fact, during such an evaluation of the pre-hypertensive stage, beside muscular preconditionng, illustrated above (See in the site: Peconditioning), tissue-microvascular unit diagram plays a pivotal role, in which A Phase appears reduced (gastric aspecific reflex < 1 cm.) and prolonged the disappearnce time of tGC, soon thereafter digital pressure is stopped: O2 RT > 2 sec. (NN = 2 sec.).

This parameter is directly correlated with the recovery of the normal tissue oxygenation (after cessation of histangic acidosis), renewal of “aerobic” glucolysis, H+ removal, and, then, with post-ischaemic hyperemia, strictly correlated with Microcirculatory Functional Reserve, always alterd in the pre-hypertensive stage, as clinical and experimental evidence suggests.

In the evaluation of pre-hypertensive stage, auscultatory percussion delimitation of common iliac artery is unavoidable:  it is applied with the belt-piece of stethoscope placed on cutaneous projection area of common femoral artery at the groin, or, mor practical, soon below the umbilicus and at right or left (Fig.1). At this point, doctor performs  AP gently and directly from right to left and viceverse immediately below the navel  untill hearing hypophonetic sound, clearly transmitted, indicating the cutaneous projection area of common iliac artery: in healthyduring “boxer’s test” or “apnea test” or “Restano’s manoeuvre” the artery dilates clearly, but in the pre-hypertensive stage and obviously in hypertensive patient it dilates a little or, respectively, not at all (1). 
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Fig. 1

(Explanation in the text)
    Biophysical-semeiotic evaluation of the pre-hypertensive stage.

Numerous biophysical-semeiotic parameters, accurately assessed and quantified, allow to ascertain the pre-clinical or pre-hypertensive condition, which precedes always, and can evolve to, arterial hypertension.

1) Sistolic arterial pressure (SP).

2) Diastolic arterial pressure (DP).

3) Mean arterial pressure (MP).

4) Cardiac Rythm: heart beat  (HB).

5) Sisto-diastolic oscillations of left ventricle at rest and during “boxer’s test”; (NN = 1 and respectively 2 cm.): we can overlook this parameter, although it is really interesting.

6) Tissue pH; assessable as lt of PC (critical point) in tissue microvascular unit diagram.

7) Oxygen Recovery Time (O2RT); evaluated as lt of tGC disappearing: NN 2 ( 0,5 sec.

8) Perpheral arterial resistance (PAR = MP/10 x O2RT); NN ( 20.

9) Basal arterial diameter (BAD); for example,  assessed as cutaneous projection diameter of common iliac artery, when the patient is relaxed and in supine position (NN ( 2 cm.).

            10) Dilation ratio (DR = Max.AD/Basal AD; NN  ( 2 cm.).

11) Arterial complaience (Co = DR x 10 / O2RT; NN = 8-17).

12) Striate muscle preconditioning; e.g., biceps muscle preconditioning (or another muscle), which prove to be an easy, reliable, and practical manoeuvre. Obviously, the parameters of this parameter are correlated with those of DR, arterial compliance as well as peripheral arterial resistance.

In fact, it is easy to understand that DR is related to vasal relaxation capacity, i.e., with arterial wall elasticity, paramount factor of arterial compliance. Under 60 years, DR is  ( 2 cm.(as cutaneous projection investigated by auscultatory percussion), while in aging it decreases to < 2 cm. It follows that striated muscle preconditioning ir related to PAR, which are especially located in such structure. 

Clinical and experimental evidence demonstrates, moreover, that O2RT is correlated with PAR: in our previous research we observed that r = + 0,84; tr = 4,378; p < 0,01 (1).

Co is in general calculated by Bramwell e Hill’s formula, which considers the velocity of wave pulse and vascular elasticity, observe with the aid of sophysticated semeiotics. However, at the bed-side the data obtained with some modifications utilising DR, that gives information about common iliac artery elasticity (or of other artery, of course) and O2RT, inversely correlated with blood-flow in tissue-microvascular unit, during post-ischaemic hyperemia (exclusively due to calculation reasons, DR is multiplied for  10).

In the old, over 60 years, Co results to be < 10.

	Arterial    Compliance           =                 Co = ID   x   10 / TRO2;   NN   =    8-17


At this point it is possible to deal with the problem of etiopathogenesis of AH in a new way, i.e.trying to define the pre-hypertensive state, which shows a particular  “hypertensive constitution, analogously to what we illustrated as regards the diabetic syndrome, “hemicrania “, dydlipidemia, oncological terrain, a.s.o.  (See Biophysical Constitutions in the site Biophysical Semeiotics).

Exclusively in suc way we can identifythe pre-clinical stage of AH, surely exsisting, whose knowledge is of paramount importance as far as arterial hypertension primary prevention is concerned.

In individual CAEM-( positive, showing pressure values between normal ranges, it is mainly easy to select subjects with increased APR (> 20), even during stress tests, DI < 2cm, O2RT > 2 sec. and Co < 8. Most of these individuals, if undergo a correct diet and tretment with histangioprotective drugs (as illustrated in pre-metabolic stage), come back to physiological condition.

	When doctor succeded in eliminating the alterations of the pre-metabolic, pre-hypertensive stage, generally are also excluded the serious diseases, which otherwise can occur, and, therefore contemporaneously the well known complications of  various organs. By contrast, doctor is able to suggest treatment only appareantly efficacious, because they are evaluated solely on the base of the reduced pressure values, assessed by sphygmomanometer, wich are not able to give information on what is happening in target organs: it is urgently necessary to go “beyond the stethoscope”


Fotunately, at the beginning of third millennium, physicians have realized what only a few doctors suggested for many years, i.e. that values measurements of arterial pressure at level of vasa publica,  according to Ratschow, nowadays obtained in a large variety of ways, is relatively of scarce importance in comparison with objective evaluation of what occurs in tissue-microvascular unit under the same conditions. In other words, the necessity of assessement of organ damage begins rightly to emerge in the mind of individuals with scarce critical sense and more less creative  fancy.

Really, since the discovery of CAEMH (12, 13, 14) we tryed uselessly to draw our colleagues’s attention all around the world on this mitochondrial cytopathology, over a too long time overlooked (12), because the war against the most common and serious human diseases, and particularly arterial hypertension, can be won if we are able first to select individuals at “real” risk, on a very large scale by means of “clinical” tests, reliable in quantifying such as risk, and then prescribing the correct diet, etymologically speaking, normalizing the muscular-neuro reactions, when resulted pathologically altered during “boxer’s test”, simulated stress-test, “simulated sucking” test, in which rythmic mamma palpation provokes, via nervous reflexes, inhibition of dopaminergic neurons activity of TIDA and consequently PRL secretion, which increases peripheral arterial resistance as well as insulin secretion, showing negative consequences, described in the pages devoted to diabetic constitution (See site)

	It is useful to remember that primary prevention of AH causes contemporaneously the primary prevention also of diseases and syndromes (ATS, DM, gout, tumours in individuals obviously with oncological terrain, a.s.o.) based on CAEMH-alfa; such as fact appears to be of paramount importance, from both individual and social view-point.


As a matter of fact, beside AT in a same individual doctor recognizes often invalidating and/or mortal diseases, which are all based on the same inherited factor, i.e., CAEM-(
The author generally agree with the exsistence and importance of a genetic factor of AH, anyway understood. In order to accept such as factor, it must enlighten the following phenomena: 

1) sympathetic hypertonus;

2) “rapid and intense” reaction of (-adrenergic receptors, wich are localized in a different way in arterial and venous regions;

3) “rapid and intense” reactions of the blood-vessells wich first dilate and then contract;

4) “rapid and intense” congestion and, soon thereafter, decongestion of splancnic organs, intestine excepted.

Clinical evidences of the existence of pre-hypertensive state.

In the pre-hypertensive state, in fact, in a former study including 249 individuals CAEM-(-negative and with familiarity negative fo AH, age between 15 and 80 years, during boxer’s test renal congestion lasted 6 sec., while in 467 individuals, comparable for age, CAEM-( positive, amomg them 175 hypertensive (37,5%) and  the other normotensive but with familiarity positive for AH (292; 62,5%), the duration of kidney congestion was < 5 sec. (p < 0,001) (1).

As we demonstrated in previous papers (1, 8, 10, 11), CAEM-( represents the conditio sine qua non of ATS, hemicrania, DM, autoimmune disorders, including Polimyalgya Rheumatica Acute Benigne Variant (17), malignancies, both solid and liquid, and AH (See Biophysical-Semeiotic Constitutions in the site).

	“All” hypertensive subjects, we observed, are or were positive for the mitochondrial cytopathology, we described, as allows us to state the following experimental evidence: digital pressure, applyed on nail-fold, of toe, e.g., of a young CAEMH-( negative, provokes temporaneously common iliac artery dilation (0,5 cm.), while the aorta as well as controlateral iliac artery “practically” show unchanged diameter.

By contrast, in young subject CAEMH-( positive homolateral common iliac artery shows a dilation  ( 1 cm. and contemporaneously both aorta and controlateral common  dilate clearly in a statistically manner, and consequently pressure values persist unaltered.


          CAEMH-(, really, is the genetic factor clinically assessable in a “quantitative” way, which the different form of neuro-vegetative dystony is based on (8, 15), of particular  (2-receptors overactivity, as alexia, frequently associated with AH (16). The inability to record and describe emotions, by activation of ANS, due to internal psychological tension, plays a primary role  in the physio-pathogenesis of AH associated with this nervous disturbence.

From the above remarks, aiming to efficacious primary prevention of AH, it is unavoidable necessary the possibility of estimating, among “health2 individuals, i.e., without AH or any other clinical phenomenology, but CAEMH-( positive, hemodynamic-hemorheological and biochemical-metabolic modifications (post-absorptive state with dysarmony between central and peripheral “vasomotion”), even during dynamic tests, well known to reader: boxer’s test, simulated stress, apnea test, simulated sucking test, Restano’s manoeuvre, a.s.o. Interesting data are offered  as usually by tissue-microvascular unit diagram of finger-pulp or nail-fold, where A Phase is small and O2 RT is > 2 sec. 

Beside patient’s history, the results of above-illustrated evaluation allow to recognize promptly individuals at “real” risk of arterial hypertension, starting from the initial stage, we suggested to term pre-hypertensive stage of AH, where tissue pH appears to be lowered, O2RT prolonged, PAR increased, DI altered, arterial Co  pathological, according to the values we illustrate above.

These individuals show such hormonal-metabolic-biochemical characteristics as the pre-morbid, pre-metabolic state, characterized by hyperinsulinemia- insulinresistance observable, the first by renal specific test (absent renal congestion)  (See Glossary in the site) and suprarenal glands test (reduced microcirculatory activity from the third flluctuation) during acute secretion of insulinemic pick, due to  down-regulation phenomena of kidney insulinic receptors, and “vasocostrictive” action of insulin, if there is  functional “dysendothelial” episodes, as we observe  by achetil-choline.
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