BIOPHYSICAL-SEMEIOTIC EVALUATION OF INSULAR AMYLOID IN BED-SIDE DIAGNOSING DIABETES MELLITUS TYPE II, SINCE INITIAL STAGE.

(From Semeiotica Biofisica. Microangiologia Clinica. For further information: See www.semeioticabiofisica.it
).

 Diabetes Mellitus type II  (NIDDM) represents a multifactorial and heterogeneous syndrome, characterized by insulin action derangement (insulin-resistance) and  insulin secretion impairment  (pancreatic (-cells insufficiency), while in previous years or decades insulin-secretion was increased, although clinically silent.

The contribution of these modifications to the relative pattern of diabetic syndrome, based allways on genetic or inborn errors (Congenital Acidosic Enzyme-Metabolic Histangiopathy. See above-mentioned site), i.e. the “diabetic constitution”, is different from patient to patient and during the disorder’s evolution. 

Notoriously, diet ethymologically speaking (life-style), promptly used, affects favourably hyperinsulinemia-insulin resistance. 

Among the Authors there is nowadays no agreement on the main pathogenetic factor, i.e. if  whether insulin resistance playes a major role in the onset of DM, type II, or insulin-secretion derangement. In my opinion, the two factors are correlated in a stable manner. In fact, e.g., physiologically insulin-secretion is ruled by insulinemia, by means of a feed-back mechanism, through insulin-receptors localized on the mambrane of insular (-cell: the two factors are strictly related  each other at large number of different levels.

Due to these reasons the clinical on-set of DM appears later, because insulin-resistance in liver, adipose cells of the abdomen wall and scheletal  muscles during the initial stage, i.e. for years or decades, may be balanced by increasing of the insulin secretion.

These interesting events, assessed clinically by means of  Biophysical Semeiotics, are discussed in detail in previous articles (See Bibliography in the above-mentioned Site).

In 1901 E.L. Opie (1) described the “hyaline  degeneration” of the Langherans pancreatic islets of hyperglycemic patients, suggesting a possible relation to DM, although in that period amyloid protein was not yet identified as product of insular origin. In 1986, actually, the protein secreted by (-cells was identifies and termed insular polipeptide amyloid (2).

Amyloid protein is composed by dense, interlacing fibrillae, that are coloured by red Congo and are birefrigent to polarized light. These fibrillae are formed by 20 proteins and of them a large number  are considered related to specific diseases. Insular amyloid is present in 90 % of diabetic (NIDDM) patients (2, 3), composed of normal proteins, as component of serum P amyloid,  and proteoglycans of heparansulfate type, present in bothe serum and healthy tissues.

The serum P protein component, related to acute phase proteins, may be associated to all amyloid fibrillae, which therefore are protected against proteolysis.

In addition, experimental evidence shows the importance of this protein in case of amyloidosis “in vivo”: in gene knocked-out rats the systemic amyloidosis on-set is later and its severity is less intense. 

Insular amyloidosis is related to the loss of approximately 40-50 % of (-insular tissue.

Human insular amyloid polypeptides bring about cytotoxity by a large number of pathological mechanisms, producng amyloid fibrillae. In addition, they undergo to glycation process. Hyperglycemia causes the production of amyloid both increasing the production of insular amyloid polypeptides and augmenting their fibrillopoietic properties (3).

Interestingly, the really early amyloid deposit, present in about 90 % of diabetic patients, type II, causes enlargement of local interstitium, assessed at the bed-side with the aid of  the Biophysical Semeiotics and, consequently, useful and reliable in both primary prevention and diagnosis of disorder, even in the initial stage. 

It is important that amyloid deposit in pancreatic islets  is early, allowing doctor to corroborate the diagnosis of  IGT, made by a large number of biophysical signs (See above-mentioned Site: Bibliography).

 In personal research, moreover, intestitial pancreatic enlargement, evaluated by the intensity of pancreatic-“in toto” ureteral  reflex (See later on), starting from the stage of hyperinsulinemia-insulinresistance, is present in more than 90 % of diabetics, in disagreement with other authors (3). We have to pay attention to these remarks, which corroborate the value of pancreatic-“in toto” ureteral reflex, as I stated previously (4, 5).

As far as practical application of the method is concerned, pinching with “some” intensity the VI cutaneous dermatomer, i.e. the skin on crossing point of costal margin and emiclavicular line, at first doctor evaluates intensity of “in toto” ureteral reflex (in healthy, latency time = 3 sec.; intensity ( 1 cm.), and then latency time of gastric aspecific reflex, i.e. dilation of fundus and body of the stomach (NN = 12 sec.). These are interesting parameters, which give a lot of information on both  the structural and functional conditions  of pancreatic (-cells.

With regards to such evaluation, the lenght of gastric aspecific  as well as caecal reflex playes a primary role: in healthy it is 3-4 sec.; on the contrary, the value > 4 sec., although the latency time result physiological, indicates the presence of IGT,  soon thereafter corroborated by the so-called preconditioning (See site). 

From the biophysical semeiotic point of view, among the most interesting  and early signs  of DM and, at least, of  “diabetic risk”, i.e. “diabetic constitution”, one sign is the enlargement  of pancreatic interstitium, intensely related to microcirculatory insular dysfunction, as it occurs in case of  whatever human disorders. For instance, in  “healthy” individuals at “rheumatic risk”, intense stimulation of the sinovium (the skin upon joints) brings about an “in toto” ureteral reflex showing an intensity more than 1 cm. (NN  ( 1 cm.), in direct relation to theseverity of the risk itself.

In case of hyperinsulinemia-insulin resistance, even in initial stage, the stimulation of pancreatic trigger-points causes an “in toto” ureteral reflex with intensity in relation to that of insulin secretion and activity, assessed also in a large number of biophysical semeiotics maneouvres.

Ameliorating pancreatic insular dysfunction provokes the normalazition of biological semeiotic signs, according to Henle-Kock parameters.

 Interestingly, the ureteral dilation is directly related to insular amyloid deposit, characteristic event  of DM, type II (> 90 % of cases). In fact, in patient involved by diabetes mellitus type I (IDDM), where amyloid deposit is absent, the intensity of pancreatic-“in toto” ureteral reflex is in normal ranges.

From the above remarks it is easy to comprehend that doctor, for the first time, can ascertain in a “quantitative” manner hyperinsulinemia-insulin resistance, even in initial and/or asymptomatic stage also by means of the rapid and simple manoeuvre illustrated above, i.e. pancreatic-“in toto” ureteral reflex during “intense” stimulation of VI thoracic dermatome.

Our research allows to state that in almost all cases of NIDD, starting from earliest stage, the degree of the pancreatic-“in toto” ureteral reflex is ( 1 cm., in relation to the severity of amyloid deposit, that reaches its highest intensity, evaluated as reflex’s value (mean value 2-3 cm.), in case of overt disease.

In patients involved by hemochromatosis, i.e. in iron storage disease, this parameter appears to be 3 cm., corroborating the presence of whatever storage (like amyloid in DM type II), because exclusively in “storage” diseases it is possible to recognize identical enlargement of the “in toto” ureteral reflex, in relation to enlargement of interstitial space. This interesting fact indicates  both intenal and external coherence of biophysical semeiotic theory. 

In fact, in case of diabetes mellitus type I (IDDM), where amylid storage is notoriously  absent, doctor doesn’t observe interstitial pancreatic enlargement: from biophysical semeiotic point of view, pancreatic-“in toto” ureteral reflex intensity results physiological  (( 1 cm.).

As far as the practical assessement of this interesting and useful sign is concerned, soon thereafter the “quantitative” assessement of the reflex, doctor evaluates pancreatic-gastric aspecific reflex and/or caecal reflex, which allow to gather precious information on pancreatic functional activity of the insular  (-cells (latency time of both reflexes = 12 sec.; duration = 3 < 4 sec.).

At this moment, dctor has to remember the usefulness of the of pancreatic “in toto” ureteral reflex, which gives identical information about function of the same cella: both the physiological intensity of the sign and normal preconditioning data allow to exclude certainly the diagnosis of DM.

In conclusion, interestingly the easy, rapid, “quantitative” and reliable bed-side detection of “diabetic risk” as well as diabetes mellitus, of course, represents without doubt an epoch-making descovery in diabetology. Notoriously, the onset of DM clinical phenomenology appears after years or decades-long pre-metabolic stage, I termed “grey zone” (See: Medscape Discussion Forum), that is asymptomatic and consequently really dangerous. 

During this time, the serious diabetic complications begin, worsening slowly as years go by, if it is not recognized and properly treated. Thanks to Biophysical Semeiotics, nowadays the “grey zone” is  easily recognized and hopefully improving the primary prevention of diabetes mellitus and its complications in a future tha has already begun.  
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