CONGENITAL ACIDOSIC ENZYMO-METABOLIC HISTANGIOPATHY

(With a review of:  Una patologia mitocondriale ignorata, l’istangiopatia congenita acidosica enzimo-metabolica. Stagnaro S., Stagnaro-Neri M.  Min.Med. Vol.149, N. 3, 67-75, 1990.

Note: all bibliography is to be found in the original article)

Introduction.

Mitochondria Make a Comebach, entitled Science in 1999 an very interesting article as “Introduction” to other excellent papers about mitochondrial physiology and pathology (Science Vol.283, 5 March, 1999).

It was more than 50 years ago that mitochondrial first captured the attention of cell physiologists and “overlooked” clinicians. Over the years, as technological tools in molecular biology as well as physical semeiotics advance, interest in mithochondria began to wane, so that these cellular organelles are once again at the forefront of research, this time in fields as diverse as cell death, evolutionary biology, molecular medicine, forensic science and overall in clinical medicine, but in the latter with enormous difficult due to “ lack of acadèmic communication”.
In following, I refer briefly the most common knowledge about mitochondrial biology, biochemistry, physiology and pathology, yielded with the aid of thechnological sophysticated tools and a review of an overlooked mitochondrial pathology, discovered by means of an equally overlooked clinical method: the Biophysical Semeiotics.
Mitochondrial Biology and Biochemistry.

This paper aims to describe a mithochondrial acidosic enzymo-metabolic histangiopathy, i.e. a mitochondrial functional cytopathy, which is almost always inherited through the mother: congenital acidosic enzymo-metabolic histangiopathy (CAEMH).

Interestingly, CAEMH is a “functional” mitocondrial cytopathy that can be subdivided into various types, groups and subgroups. However, from a clinical point of view, CAEMH-(, characterized by the presence of cerebral right asymmetry, due to the prevalence of the right cerebral Planum Temporale, is the most interesting form. 

It is now well established that the mitochondrial energy-yielding and energy-consuming reactions are linked by way of protonic circuits. Electron transfer from respiratory chain substrates to molecula oxygen results in te vectorial translocation of protons, and this protonic energy is utilized for ATP synthesis, ion  translocation, and protein importation. The transduction of oxidative energy to a protonmotive force and the utilization of protonic energy for ATP synthesis are catalyzed by discret multisubunit enzyme complexes located in the mitichondrial inner membrane. Consistent with the principle of energy transduction through vectorial proton translocation, all energy transducing enzyme systems of mitochondria traverse the inner membrane and catalyze proton translocation coupled to their scalar reactions (e.g. electron transfer of ATP synthesis/hydrolysis) in the same direction, depending on whether the scalar reaction yields or consume energy (Hatefi). 

In mitocondria, the energy-yielding reactions results in-, out-ward proton translocation, and the energy-consuming reactions are coupled to inward movement of protons, analogously this occurs in oxidative and photosynthetic phosphorilation in bacteria and plants (Skulachev V.P.).

Particularly remarkable is the conservation in structure and composition of two energy-transducing enzyme complexes, the ATP synthase and the quinol-cyochrome c oxydo-reductase, which occur in mitochondria, prokaryotic plasma membranes, bacterial chromatophores, and chloroplast thykaloid membranes (Hatefi Y.; Rich P.R.). The oxydative phosphorilation system of eukariote is contained in the mitochondrial inner membrane, which is composed of approximately 70% protein and 30% lipid (phosphatdylcholine, phosphatidylethanolamine and cardiolipine).

As far as CAEMH is concerned, it is of interest to illustrate briefly a particular enzyme complex, complex I, i.e. NADH:Ubiquinone oxidoreductase. This enzyme complex was first isolated in 1961 from bovine heart mitochondria, demonstrating that the non protein components of complex I are FMN, non-heme iron (Fe), acid-labile sulfide (S2-), Q, and phospholipids. The Q content is variable. Notably, in complex I as well as in complexes II and V  the nature and the relative ratios of the three classes of phospholipids are the same as in mitochondrial inner membrane.

Although defective mitochondrial metabolism has been postulated in a variety of neuromuscular disorders in man, biochemical characterization of the mitochondrial lesions has only been achieved in a relatively small number of conditions (Land, Clark)

Broadly speaking, they fall into 3 main groups:

1) those in which there is a defect involving the transport and enzymatic processes essential for substrate utilization. They include carnitine deficiency (Engel), carnitine palmytiltransferase deficiency (Bank) and, finally, defects of pyruvate dehydrogenase complex, including components E 1 and E 3 as well as pyruvate dehydrogenase phosphatase (Robinson);

2) disorders associated with defects in mitochondrial energy conservation. Luft’s disease is pehaps the best example (Luft; Di Mauro) although a number of other mitochondrial myopathies have exhibited “loose coupling” of oxidative phosphorylation in the absence of hypermetabolism (Van Wijngaarden; Spiro). In this group also falls mitochondrial ATPase deficiency, a in 1976  described disorder (Schotland);

3)  conditions in which there is a specific deficiency involving one or more of the components of the respiratory chain, e.g. cytochrome c oxydase deficiency (Spiro; Morgan-Huges).

Clinical symptomatology of  the common mitochondrial cytopathy.

At first, one of the most important development has been the recognition that mitochondria play a central role in the regulation of programmed cell deth, or apoptosis. 

As a matter of facts, mitochondria can trigger cell deth in a number of way: by disrupting electron transport ed energy metabolism, by releasing as well as activating protein that mediate apoptosis and by altering cellular redox potential. Any or all of these mechanisms may help to explain how mitochondrial defects contribute to the pathogenesis of human degenerative diseases, aging and cancers (Wallace D.), in according to my clinical researches, since the year 1955.

In fact, Biophysical Semeiotics allowed me to “transport” biological molecular events, regarding Fe, Co Q10, Mg., Ca++, energy level in every tissue, a.s.o. (See Bibliography in Home-Page), to the clinical dimension, so that a new interesting functional mitochondrial cytopathy was identified and thoroughly described at the bed-side: CAEMH. In other words, by means of the original semeiotics, interesting events, molecular biological in origin, until now impossibible to be detected with the aid of a stethoscope, were actually “translated” into clinical “language”.

Of interest is that the new physical semeioics permits doctor to evaluate, at the bed-side and on large scale, rapidly and easily, both structure and function of all tissue by way of both static and,  very most important, dynamic procedures. Notoriously mitochondria produce most of the cell’s energy by oxidative phosphorilation, a proces that requires the orchestrated actions of five respiratory enzyme complexes located in the mitochondrial inner membraine. Although atomic resolution structures are now available for key components of three of these complexes: cytochrome bc1, cytochrome c oxidase and ATP synthase, for the clinicians it is more interesting to know that there is a functional mitochondrial disorder, conditio sine qua non of the most severe human pathology, i.e. CAEM-(, which is detected and quatitatively estimated at the bad-side by means of a simple stethoscope.

Finally, because mitochondria are essential for cell vitality, including smooth muscle cells, which are of primary importance in the articulate and complex mechanisms, that rule microcirculation of all tissues, it appears obvious that a functional mitochondrial cytopathy, when  particularly intense, even in a smallest part of tissue, can provoke during the life, also under unfavorable environmental conditions, the most severe human diseases. In addition, the distribution of genetically important DNA sequences is not confined to nuclei but is also present in mitochondria, where they have a similar controlling influence (Egger J., Wilson J.), so that can easily and completely be explain clinical observations.

While  clinical symptomatology of well-known mitochondrial diseases is formed by tissue and blood acidosis, excessive muscular fatigue, episodes of increased weakness or paralysis, sometimes precipitated by alcohol and by unaccostomed muscular exertion, nervous and  ocular disorders, even a subtype of diabetes mellitus associated with a mutation of mitochondrial DNA (Kadwaki T. el.), a.s.o., interestingly in the majority  of individuals involved by CAEMH-( there is generally absolute absence of clinical signs or symptoms. In other words, the recognition of the CAEMH-( in healthy asymptomatic individual can be performed only by means of a large number of biophysical semeiotic signs.

Biophysical Semeiotic Diagnosis of Congenital Acidosis Enzymo-Metabolic Histangiopathy.

CAEMH is characterized by numerous biophysical semeiotic signs of the right cerebral dominance, more precisely, of the right Planum temporale prevalence. The signs  more easy to detect are the following:

            1)  cerebral gastric aspecific reflex  is more intense when trigger-point of right hemisphere are stimulated by digital pressure of “mean” intensity, indicating the typical right cerebral dominance (See later on): latency time 6 sec. versus 7 sec. when digital pressure is applied on trigger-points of left cerebral hemisphere; moreover, the intensity appears to be 2 cm. ca. versus 1,5 cm. (Fig.1);

2)   cerebral evoked potenials (digital pressur of mean intensity on leg or arm,  right and then left, while doctor evaluates cerebral-gastric apecific reflex) show lt lower when assessed at level of right cerebral hemisphere: lt 6 sec. versus 7 sec. , during digital stimulation of left arm trigger-points; 

3)     vasomotility and vasomotion in the right hemisphere  are more intense than those in the left one. (At this moment, due to the lack of reader’s biophysical semeiotic knowledges, it is sufficient to know that doctor evaluates this particular situation, related to cerebral microcirclulatory chaotic-deterministic fluctuations, by way of  ureteral reflexes oscillations: superior ureteral reflex (vasomotility) and inferior ureteral reflex (vasomotion), I shall illustrate in  my web-site, as soon as possible).
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Fig. 1

Figure shows both gastric aspecific reflex,  “vagal” type, and spleen decongestion, indicating  the presence and pointing out the intensity of Congenital Acidosic Enzymo-Metabolic Histangiopathy.

Since its discovering, I noted  that Congenital Acidosic Enzymo-Metabolic Histangiopathy is characterized by cerebral asymmetry due to right cerebral dominance, more exactly said, by prevalence of right Planum temporale, notoriously located between Heschel convolution (gyrus) and posterior segment of Silvio’s fissure. Moreover, Congenital Acidosic Enzymo-Metabolic Histangiopathy can be subdivided into various types, groups and subgroups. However, from a clinical point of view, CAEM-(, characterized by the presence of cerebral right asymmetry, due to the prevalence of the right cerebral “Planum temporale”, is, without any doubt, the most interesting form.

The reasons why this disorder forms part of mitochondrial pathology has been fully illustrated in earlier articles (See Bibliography in Home-Page). At this point, it is enough to know the following numerous evidences, which suggest that the biophysical semeiotic syndrome (Fig.1) is really correlated with a reduced mitocondrial respiratory dysfunction.

In facts, in  a lot of pathologic conditions, as cardiac failure, respiratory  insufficiency, embolysm, thrombosis, iron-, magnesium-, Co Q10-deficiency syndrome, auscultatory percussion signs of the CAEM-( become most intense. On the other hand, when the specific therapy ameliorates or almost entirely eliminates these disorders, CAEM symptomatology simultaneously improves, although without diseapparing completely, according to Henle-Koch’s three parameters   

At this point, doctor must remember that the alteration of the mitochondrial respiratory   chain provokes increasing of  Ca++ and Na+ in the smooth muscle cells, and other cells,   of microcirculatory units. Moreover, as the distribuition of (-adrenoceptors in the venous and arterial vessels is notoriously different (De Vincentis; Dixon), during the boxer’s test (clenching fists), i.e. sympathetic hypertonus due to isometryc work, in presence of CAEM-(, immediatly appears kidney-,spleen- and pancreas-congestion of 3 cm. in intensity (NN = 2 cm.) and small duration, ( 3 sec. (NN = 6 sec.), followed by a rapid decongestion, ( 2 sec. (NN ( 3 sec.), which lasts more than the normal > 5 sec. (NN = 5 sec.).

Interestingly, in the diagrams, regarding the different bioplogical systems, doctor observes an high and prolonged  phase D (Fig.2): it is sufficient, actually, to know that the persistent evaluation (for at least 1 min.) of  kidney size, e.g., with the aid of auscultatory percussion permits doctor to estimate the diameters degrees, concerning intensity and periods; if these values are reported in a cartesian axis system – even mentally – one can observe an interesting diasgram, as that illustrated in Fig.2.  
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Fig.2

Clinical observations are geometrically illustrated, related to modifications in nephrogram of healthy  in different conditions of autonomous nervous system (ANS). In CAEM-( these fluctuations result more intense, with altered periods, as described in the text. Moreover, it is of interest that CAEM-( represents also the conditio sine qua non of ANS  tone dysfunction.

All these evidence, described above, point out the important fact, essential to both Biophysical Semeiotics and Clinical Microangiology, that  the relationship between metabolism, mitochondrial activity and vasomotion is really strict. A large number of data of my earlier research on the clinical diagnosis of iron deficiency, corroborate the validity of my statement (See Bibliography in Home-Page): patients with slight-moderate iron deficiency presented wether without any  or with trivial clinical symptomatology, characterized by neuro-muscular asthenia: the III middle quadriceps muscle-gastric aspecific reflex showed, however, an intensity of about 4 cm. (NN = 2 cm,). Iron x os in all patients lessend the reflex intenensity from initial value (4 cm.) to 1,5 ( 0,5 cm.

To conclude this review, it is of interest to remember that CAEMH-( indicates clinically mitochondrial alterations, biological-molecular in origin, inherited  generally through the mother, which compromise the activity of mitochondrial respiratory chain in an important way, because it is different in intensity from tissue to tissue as well as from part to part of the same tissue.

CAEMH-(, through metabolic modifications of  both lipids and glucose metabolism, and alterations of vasomotion, i.e. at the level of tissue-microvascular units, which alter the so-called microcirculatory functional reserve, facilitates the onset of pre-metabolic syndrome  – pre-morbid syndrome –  or grey zone, situated between the  white zone, i.e. the health, and the black zone , i.e. pathology. (This interesting topic is discussed in details in two chapter of my book  “Semeiotica Biofisica. Microangiologia Clinica, I am going to finisch). 
This particular condition can be delineated at the bed-side  in a refined manner by the aid of biophysical semeiotic signs, which provid to doctor precise and reliable information about the metabolism in both absorptive- and postabsorptive-state.

The grey zone, in my opinion, represents the actual locus of primary prevention of the more severe human diseases, inflammatory, degenerative, metabolic and neoplastic in origin, due to the fact that the pre-metabolic syndrome, in individuals involved by CAEMH, of course, can worse slowly,  under unfavorable environmental conditions, as far as  diseases occur , if not promptly and properly  recognized and threated. 

