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THE DEFINITION OF PATHOPHYSIOLOGY AS A SCIENCE AND DIDACTIC DISCIPLINE
Pathologic physiology (pathophysiology) it is a fundamental medical science and preclinical discipline studied during the physician’s instruction. Pathophysiology derives from a much general science – pathology.
Pathology (from Greek: pathos-suffering; logos-science) it is the science which studies the general laws of origin, evolution and the ending of morbid processes, and the complex of biochemical, morphological and functional changes at the molecular, cellular, organ, system and organism levels.

Pathology is an integrative science, which combine more concrete discipline: pathological biochemistry, morph-pathology, physiopathology, genetics, microbiology, clinic discipline.
Pathology consists of the following compartments:

•
theoretic pathology

•
general pathology

•
special pathology

•
clinic pathology
Theoretic pathology – a part of pathology which studies the general laws of the origin, appearance, evolution and the ending of the disease and establish it’s essence. Theoretic pathology studies the disease as a philosophic, biologic and social category.
General pathology – a part of pathology which studies the general laws of origin, appearance, evolution and ending of the typical pathologic processes indifferent of the cause, peculiarities of species, individuality of the organism (gender, age, build etc.), and placement in the organs. General pathology also studies complex biochemical, morphologic and functional changes as part of typical pathological processes.

Consequently, general pathology can be divided in general pathological biochemistry, general morphological pathology and general pathophysiology.
Special pathology – This is part of pathology which studies general laws of the origin, appearance, evolution and ending of typical pathological processes placed in each system of the organism and biochemical, morphological and functional specific changes for these processes. Therefore, special pathology can be divided into special pathological biochemistry, special morphologic pathology and special pathophysiology.
Clinical pathology – a part of pathology which studies a complex of pathological processes from organs and characteristic system for each disease (nosologic entity) and complex of different clinical manifestation of different diseases.
Physiology is a theoretic discipline, which studies vital activity of the healthy organism – cells function, tissues, organs, systems and of the whole healthy body.


Pathologic physiology discipline studies physiology as pathology. Pathologic physiology (pathophysiology) or functional pathology studies vital activity of the sick organism – the function of the cells, tissues, organs, systems and the whole organism.

Together with all the disciplines named above, pathophysiology is a component part of pathology, which studies the pathologic processes and diseases from the functional aspect.
THE STRUCTURE AND COMPONENT PARTS OF PATHOPHYSIOLOGY
As a component of general pathology, pathophysiology repeats its structure.  The structure and component part of pathophysiology symmetrically corresponds to   the structure of pathology.
Thus pathophysiology consists of:

-
Theoretical pathophysiology or general nosology,

-
General pathophysiology or the typical pathologic processes,

-
Special pathophysiology or the pathophysiology of the sick organism’s systems

-
Clinical pathophysiology or the pathophysiology of the sick organism
General nosology (Greek: nosos – suffering; logos - science) studies the general laws of the disease origin (general etiology), disease evolution (general pathogenesis), the ending of the disease (sanogenesis, tanatogenesis), and disease structure (the proper nosology).

General pathophysiology studies the general laws of etiology, appearance, evolution and ending of the typical pathologic processes, which have common properties regardless of the provoked cause, biologic species, and the localizations of the process.

General pathophysiology studies also the functional changes at the subcellular, cellular and tissue levels.

We distinguish the level of localization according to:

        -
cellular typical pathological processes,

        -
typical pathological processes of the tissue,

        -
typical pathological processes of the organs,

        -
integrated typical pathologic processes.

The typical pathologic processes represent the “alphabet” of pathology, but their combination and their peculiarities according the cause, biologic specific properties and individual properties of the organism, localization in different organs determine the unique character of each disease.

Typical cellular pathologic processes can be evaluated in cellular lesions, cellular dystrophy and cellular necroses. The development of the cellular pathologic processes leads to tissue pathologic processes – dedifferentiation, atrophy, hypertrophy and hyperplasia. The deregulations of regional blood circulation, inflammation, allergic processes and deregulations of capillary-interstitial exchange are parts of pathological processes in the organs.

The integral pathological processes manifest themselves through dyshomeostasis (metabolic, hydro, electrolytic, acid-basic), dyzoxia, vital organs insufficiency, death of the organism. Take in consideration that typical pathological processes are explored by pathophysiology in cooperation with other medical-biological disciplines – pathological morphology, pathological biochemistry, microbiology etc.
Special pathophysiology studies the peculiarities of appearance, evolution and ending of typical pathological processes with a concrete placement in different organs, systems of the organism and functional manifestations at the sub cellular, cellular, tissue levels, organ and systems. This compartment studies typical pathological processes in the CNS, endocrine, cardiovascular, respiratory, digestive, excretory, reproductive in cooperation with pathologic morphology and biochemistry.

Clinical pathophysiology studies functional changes at the following levels: subcellular, cellular, tissue, organ and system in different nosologic entities (diseases). The integral picture of the diseases consist from integration of functional, morphological and biochemical changes. The tasks of pathophysiology
The tasks of pathophysiology are:

       1.
Studying of the general laws of origin, appearance, evolution and resolution of the disease as a philosophical category (general nosology);

      2.
Studying of general laws of origin, appearance, evolution and resolution of typical pathological processes (general pathophysiology);

    3. Studying of the onset, evolution, functional manifestations peculiarities and the ending of typical pathological processes with a concrete placement in different organs and system of the organism (special pathophysiology);

     4. Studying of functional changes at different levels: subcellular, cellular, tissue, organ, system and the whole organism during a certain disease (clinical patho physiology).
The object and methods of study. The method of pathophysiological experiment

The general object of study of all disciplines that form pathology, inclusivepathophysiology is the sick organism. Chronologically, at the moment of forming as an experimental discipline, the primordial object of study of pathophysiology was the laboratory animals. Studies done on laboratory animals gave essential information about the pathological processes and experimental diseases, which being extrapolated and adjusted to the human organism constitutes the theoretical basis of experimental pathology and therapy.

Simultaneous implementation in practice with noninvasive methods of investigation, and more frequently in the center of the research is the patient. The object of study of modern pathophysiology being the laboratory animal submits replicated pathological processes as well in human subjects as well.
Therefore, the most important method of research of pathophysiology is the method of pathophysiological experiment. The essence of pathophysiological experiment consists of reproduction and modeling of the human disease on the laboratory animals.

Currently, pathophysiological experiments are effective also on the isolated organs (heart, stomach and muscles), cellular cultures, isolated cells (nervous, muscular and endocrine cells), and cellular organelles (mitochondria, lysosomes). Made in acute or chronic conditions, accompanied by the supplementary methods (biochemical, physiological, histological, microbiological, hematological, immunological and clinical), the pathophysiological experiment allows researchers obtain complex information about pathological changes beginning at the molecular level and end with whole organism.

Pathophysiological experiment has several stages.

The first stage is the preliminary stage during which the explorer defines the proposed experiment, stipulates the goals and tasks of the experiment, and formulates the questions to be answered at the conclusion of the experiment.

The second stage includes the selection of adequate model of pathologic process or disease which maximally corresponds to natural processes found in humans. At this stage, selection of research methods according to the goal and tasks of the experiment takes place.

The experiment algorithm is formulated on the third stage. It is determined by the succession of interventions on the object, and functional signs to be recorded.

The fourth stage occurs during the processing of information obtained from the experiment – analyzing and deciphering of all the data and their transformation in accepted units. Biometry, allows the observation of the veracity of all recorded changes. A corelational analysis reveals the dynamism of process, the interpretation of obtained result, and formulation of the conclusion. This stage ends the pathophysiological experiment.

The most important task of the experiment will then be realized with the extrapolation of data obtained from the laboratory animals and the patients with any natural spontaneous disease. This extrapolation needs the evidence of the biological peculiarities of the human and the laboratory animal used in the experiment, coherence of the disease model with its natural prototype, and truthfulness of studied units etc. Only a very detailed and long research can confirm or contest identity of the natural pathologic process and the artificial one, and could determine the results value obtained in the experiment. Providing clinical medicine with non-invasive methods allowing the deep study of life processes at different levels of organization of the human ill body is a strong arsenal in studying pathological processes directly in humans and accelerates the validation of experimental data in medical practice
GENERAL ETIOLOGY
Etiology (from Greek aitia – cause; logos - science) is the compartment of pathophysiology which studies the causes and conditions of diseases. Etiology answers the question: What caused the disease?

Etiology consists of two notions: general etiology and special etiology.

General etiology is defined as science and a compartment of theoretical pathophysiology (of nosology), which studies the general laws of disease origin, interrelation and interaction of the cause, the exogenous and endogenous conditions in the disease origin. General etiology studies only that laws that are common to all diseases origins. Special etiology investigates the origin laws, causes, appearance, condition of each concrete disease and its relationship to other clinical disciplines.

The disease in the etiologic context is defined as an interaction between the cause and result in the living body in specific conditions.
Characteristics of disease causes

Cause of the disease (etiological factor) is any substance, energy or information, interacting with the human body (a complex of substances, energy and information) that causes structural and functional changes. Any substance, energy or information becomes a cause only in that moment when it interacts with another substance, energy or information from the human body to produce an effect. The etiologic factor becomes a cause of disease in the moment when it interacts with the organism and provokes the disease. 
Theoretically any substance, energy or information that interacts with the body causes disease, but in reality this probability varies from 0 till 100%. The knowledge of this probability by doctors is valuable in prediction of the morbidity. The diversity of material factors (substance, energy and information), that evolve as causes of different diseases requires their systematization.
Classification of the factors that can serve as a factor for disease development is done according different criteria:

A. Classification according to origin:
a) Exogenous causes – are outside of the body, environment; it is represented the most of disease causes;

b) Endogen causes – are inside of the body, represented by specific defects or peculiarities of structure and body function.

The knowledge of the origin of the disease cause is important for the prophylaxis and therapeutic strategy. So, the diseases caused by exogenous factors can be prevented by environment amelioration, while the diseases caused by endogen factors (hereditary diseases) needs a special prophylaxes.
B. Classification according to nature of the causal factors:
a) Mechanical factors – act through the potential mechanical energy (compression) or kinetic

(positive or negative acceleration, composition of forces); the action results are the structural changes of the body – mechanical traumas.

b) Physical factors – act through the physical energy of the atoms movement (thermal energy), of the elementary particles (electrons, protons, neutrons), of the electromagnetic waves (light, ionized ray), of the fields (electric, magnetic, gravitational); the result of physical factors action are the physical traumas – actinic disease, free radical formation etc.

c) Chemical factors – acts through the initiation of chemical factors with the body substances which character depends on the chemical substance nature and can be reaction of oxidation, reduction, neutralization, dissemination; the result of the chemical factors action is biochemical  homeostasis deregulation of the body;

d) Informational factors – the factors which have significantly biologic information for the body and act on the information receptor system of the body (mediators, hormones, antigens);

e) Biologic factors – different living beings (viruses, bacteria, fungi, protozoa) that act on the human body in a complex way through the mechanical, physical energy or information (antigens, active biologic substances);

f) Psychogenic factors – a particular class of informational factors that acts through the conscience (linguistic signals); psychogenic factors don’t have direct harmful effects, but act on the body through the psychic – psycho-somatic action;

g) Social factors – interrelation between people, which determine the hierarchical position of the person in the society; the loss of the hierarchic position by a person in the society represents a very strong pathogen factor (stressing) capable to provoke a myocardial infarction, gastric ulcer, arterial hypertension, hyperthyroidism.
C. Classification according to the potential of the pathogen:

a) Indifferent factors for the organism; these factors do not cause any kind of changes or reaction in the body (eg: the inert gases from the atmosphere) and the possibility of disease appearance due to indifferent factors is zero. In case of repeated action in the same time with another pathogen factor these can trigger the disease through the conditioned reflex mechanism;

b) Physiological factors – acting on the body cause reasonable reactions, physiological qualitative and quantitative, they do not disturb the homeostasis and as a result the body adapts; they may become pathogenic only when exceed the physiologic diapason of intensity and duration of action, acts on sensible body (eg. in allergy) or trigger the disease through the conditioned reflex mechanism.

c) Conventional pathogenic factors – the factors, which become harmful only in an environment with specific conditions, or these conditions amplify the cause action or diminish the body resistance, so, produce a disequilibrium of “peaceful coexistence” of the organism with the conventional pathogen factor (eg. the saprophytic micro flora of the digestive tract). It is easy to observe that the probability of getting ill under the action of conventional pathologic factors varies a lot.

d) Pathogen factors –the factors that provoke disease in every condition with a 100% probability.
D. Classification according to the topographic action on the body:
a) General action is oriented to the same time with the whole body. When possible all structures of the body are exposed to the pathogen action of the harmful factor (cosmic factors, gravitation). At the same time the general factors have an isotrope action with equal intensity and uniform lesions of all structures situated in the action zone and anisotropic action or trophic – action with selective direction on certain structures (eg. Hepatotropic, cardiotropic, nephrotropic, neurotropic, psychotropic action of chemical substances in general toxemia).

b) Local action, it is limited by a specific structure – organ, anatomic region.

A common property for all causes of disease (pathogen factors, harmful factors) is the capacity to change the biochemical, structural, functional, informational, psychic and social homeostasis of the body.

The role of cause in the disease origin is decisive. The cause determines the possibility of disease appearance and the specific character of the disease. If the cause is absent then the disease appearance is impossible, but in the same time if the cause is present doesn’t mean that the disease appearance is inevitable. The relationship between cause and disease may be formulated in the following way: in the cause absence, the disease does not appear; under the action of a cause the disease can occur. The probability of disease appearance under the cause action depends on the conditions.

Knowledge of a disease cause is the theoretical basis for specific prophylaxis, which helps to avoid the cause action on the body. Knowledge about the cause is also the basis for specific therapy which tries to remove the cause from the body after the disease had already appeared.


Condition of disease
The condition is the substance, energy or information, which doesn’t directly cause the disease, but accompanies the cause action and may encourage or can prevent its action. According to the anthropocentric principle accepted in medicine (the man is located in center), the conditions, which prevent the cause action and disease appearance are called positive (for man), but those, which facilitate the cause action and contribute the disease appearance- unfavorable (for man).

According to the origin and their localization, the conditions can be divided into exogenous and endogenous. The exogenous conditions are a part of the environment – atmosphere, hydrosphere, technosphere, sochisphere, cosmic action, life conditions, professional condition, and alimentation. The endogenous conditions are a part of the body itself – hereditary, constitution, reactivity, components of internal environment, metabolism, and morph functional peculiarities of all the organ systems.

The internal conditions as the external conditions can be mechanical, physical, chemical, informational and biological.

The conditions as dialectic category have a concrete character: the same factor (substance, energy, information) in specific conditions can develop as a cause and as a condition for disease appearance.

The role of conditions is to create possibilities (or impossibilities) for achievement of cause action and disease appearance.

Knowledge of conditions is the theoretical base for nonspecific prophylaxes and nonspecific therapy.  The nonspecific prophylaxis, which is efficient for the majority of diseases, consists of exogenous and endogenous favorable conditions, which would stop the cause action on the body before the disease starts. From this kind of conditions there are:  physical rest, microclimate optimal condition, qualitative alimentation, vitamins and microelements consumption. The same factors can be used in nonspecific therapy after the disease onset for specific therapeutic effect amplification.

Role of etiological factors in disease onset and development

The trigger moment of disease is the harmful action of the causal factor, which causes lesions – structural changes and functional disorders. In this way, the harmful factor is absolutely essential and decisive in the trigger of disease.

In the disease evolution, the etiologic factor plays a different role.

In some cases the etiologic factor has a determining role during all the disease, but the development mechanism of the disease is from the beginning until the end, supported by the etiologic factor. In this way, all the disease manifestation are conditioned by the presence and action of harmful action; respectively its remove leads to disease manifestations, so the disease is interrupted (ex. acute infection, acute intoxication);

In the second category of diseases the etiologic factor has a variable role from decisive in the beginning and in relapses of the chronic disease and until the indifferent in the clinic remission period (ex. in specific chronic infection as tuberculoses, the causal factor – mycobacterium, has a decisive role in the disease beginning, but is present in the body and after convalescences without apparent activity, becoming recessive in tuberculoses).

There is a third category of diseases, in which the causal factor plays the impulse role being necessary just in the initial phase of the primary lesions. For example in mechanical, thermal traumas the cause actions for a very short period, while the disease develops in the absence of the initial cause. These mechanisms are present in all the disease but in cases discussed here they are more evident.

The knowledge about the concrete role of the etiologic factor in the disease development allows the correct apply of the specific therapy in cases when the etiologic factors play a decisive role and in cancellation of the specific therapy with accent on the pathogenetic therapy then, when decrease the role of the etiologic factor.
GENERAL PATHOGENESIS
Pathogenesis (from Greek pathos – suffering; logos - science) is a science and a compartment of theoretical pathophysiology, which studies the onset mechanisms, development and disease resolution. Pathogenesis answers to the question: How it appears, develops and ends the disease?

We distinguish two types of pathogenetic notions: general pathogenesis and specific pathogenesis. General pathogenesis is a compartment of theoretical pathophysiology, which studies the general onset mechanisms of disease, development and end of the typical pathological processes of the disease. These laws are common for the majority of the disease and have an abstract aspect, theoretical and philosophical. Special pathogenesis studies the laws of appearance, development and end of each concrete disease, taking in consideration the etiologic factor, organ where they take place, the process and the individual properties of the body. Special pathogenesis studies these diseases (internal diseases, surgical diseases, infectious diseases).


Injuries as material substrate of the disease
The primary effects of the cause action on the body and the starting point of any disease are the injuries.

A lesion is any persistent and irreversible deregulation of the body homeostasis – biochemical, structural, functional and psychic. The dyshomeostasis manifests through structure disintegration and structure deregulation. (the cause is also called the pathogen factor (pathos – disease + genesis – to give birth), harmful factor, injuries factor. In this way, the pathogenosis of cause is determined by its capacity to provoke an injury of the body, but the injury represents the effect of the disease cause action and in the same time the pathogenic factor, absolutely indispensable for the complete disease development (Pathogenic factor – it’s a part of pathogensis, maintains the disease development).

The lesion is the material substrate of each disease. The specific of lesion depends on the cause properties, but the disease specific – on the lesion specific.

The lesion classification is according to different criteria.

A. According to properties of harmful factors and lesion character:
a) Mechanical lesions caused by mechanical factors (destruction, structural disintegration of the body – cellular organelles, cells, tissue, organs.);

b) Physical lesions caused by physical factors (thermal distortion of the organic substances, molecular ionization, free radical formation and peroxidation of own substances, cell polarization etc.);

c) Chemical lesions caused by chemical substances (disintegration or transformation of chemical substances of the body);

d) Complex lesions: mechanic, physical, chemical, informational and antigenic caused by biological factors;

e) Mental disorders caused by psychogenic factors, but later somatic factors caused by psycho-somatic mechanism;

B. According to the lesion localization on the different hierarchic levels of body organization:
a) “Atomic” lesions – the modification of elementary structure modification of the atoms from the body under the action of high energy. Under the action of ionized rays and different particles occurs the atom ionization with loss or capture of electrons and formation of positive and negative ion pairs; under the action of neutrons occurs their absorption by the stable atoms with transformation in unstable radioactive elements. These primary modifications of the atoms structure can lead to secondary modification, for example molecular lesion.

b) Molecular lesion – modifications in the primary structure, secondary, tertiary or quaternary of molecules, in special complex like proteins, lipo- and glycoproteins, DNA, RNA, enzymes, hemoglobin, immunoglobulin, receptors etc. All diseases, that have as a base the molecular lesions, meet molecular pathology with such compartments as: hereditary diseases, genetic mutations, hemoglobinopathies, enzymes pathology, receptor pathology, membrane pathology, immune pathology.

c) Subcellular lesions – the damage of cellular organelles in selective way or nonspecific by different pathogen factors: cytoplasm membranes which are the first targets of the pathogen factor action and are injured by the most of them leading to secondary lesions of the other cellular organelles, nucleus and genetic apparatus under the action of mutagens action in different hereditary diseases, lysosomes with releasing their enzymes and later cellular autolysis , the mitochondria with disorders of oxidative phosphorylation processes , energy generation or conservation, Golgi apparatus. Because the cell is a complex structure, the injury of any organelle may lead to cell disintegration as a biological system.

d) Cellular lesions – are the direct consequence of the irreversible injury of sub cellular structures; all cellular lesions are the cell pathology (eg: cellular dystrophies, necroses etc.).

e) Tissue lesions or systemic – concomitant selective cells affectation with unique origin, indifferently of their localization: bone pathology (osteoporosis, osteodystrophies); muscle pathology (striated muscle affectation in myasthenia), vascular system affectation (absolute primary erytrocytosis, lympholeucosis, myeloleucosis); connective tissue (collagenosis); epithelium (Avitaminosis) etc.

f) Lesions at the level of the whole body (integral lesions) – concomitant affectation of all structures of the body (hypoxia, intoxication, shock etc.).

The disease may begin with action of pathogen factor at any organization level of the body, but any would be injured hierarchical level by direct action of cause in consequence appear ascending scale effects until integral disorders, in this way this leads to new disorders or lesions in descending direction until to cellular level.

C. According to the sequence of development:

a) Primary lesions appear as an effect of pathogen factor;

b) Secondary lesions appear as a result of the action of the primary lesions. These cause other lesions, which in turn cause other lesions etc. All further lesions caused by effects of the harmful factor action are the secondary lesions. The diseases are not limited to the primary lesions, but also include secondary lesions.

The material basis of all diseases are different lesions caused by harmful factors and later by the action of their effects. Between the primary and secondary lesions there are dialectic interrelations of cause and effect with transformation of the effect in a new cause which leads to auto amplification, expansion and progression of the lesions.

The importance of primary and secondary lesions and the relationship between them is the possibility to lay the therapeutic procedures, which will remove the primary lesions, caused by the harmful factor as the secondary processes with a negative significance for the body. For example in the inflammatory processes are applied the antimicrobial therapy as suppression for the secondary lesions, hyperemia and exaggerated exudation.
D. According to the affected field:

a) Local lesions, regional – affects a limited anatomic structure (a part of an organ, organ, anatomic region);

b) General lesions – affects more organs the same time in the same regions or even the whole body.

Between the local and general lesions are specific dialectic correlations.

During the disease development indifferently of the lesion level (molecular, sub cellular or cellular), the beginning of the disease (with generalized or localized lesions) occurs a combination between local and general lesions through generalization of local changes and localization of general changes. The disease represents all local and general modifications.

The local action of the harmful factor initial leads to the damage of local structures, but later appear lesions situated out of the first affected zone. This kind of process is called the generalization of local process.

The ways and mechanisms of generalization of pathological processes are:

       a)
Neurogenic mechanism: local primary lesions through the nervous system (receptors, afferent ways, nervous centers, efferent ways) initiates different animal and vegetative reflexes with reactions from the effectors organs that weren’t affected by the pathogen factor; another neurogenic way is the neuronal axonal transport of the toxins (tetanus) or infection (rabies) to the CNS with generalization of pathologic effects;

       b)
Hematogen mechanism – toxin and pathogen germs dissemination with the blood flow from the primary affected zone to the distal organs and their implication in the pathologic processes, which becomes general (eg: toxemia, septicemia etc.);

      c)
Lymphogenic mechanism – circulation by the lymphatic system of: toxins and pathogen germs, cancer cells from primary local site to distance organs which leads to multiple secondary foci (metastasis of septic processes, malignant tumors).

      d)
Generalization by continuity – spreading of pathologic process from the primary foci to the neighboring structures through a direct contact (purulent inflammatory process localized in the liver  can affect through a direct contact the diaphragm and later the lung);

       e)
Functional mechanism – the functional abolish of affected organ can induce disorders in other organs that depends on this function (oxygen deficiency from lung disease induces hypoxic changes in all organs that consume oxygen).

In case of large action of the pathogen factor not all structures of the body are affected in the same degree: some organs are affected more then others. The preferential damage of some structures by the generalized action of the harmful factor is called localization of pathologic process.
The localization ways and mechanisms are:

 a) Localization as a result of different sensibility of the body structures by the action of pathogen factor (different vulnerability). In this way, the ionized rays action on the hole body the most vulnerable and injured are the tissue with the highest mitotic activity (eg. hematopoietic organs, intestinal epithelium, germinative epithelium), as here are localized the radiation diseases; through the general action of atmospheric hypoxia the most vulnerable are cortical neurons that cause their death before other cells;

b) Localization through the excretion by specific organs of exogenous toxins and their accumulation until the harmful quantities – in this way occur predominant damage of the kidney in general intoxication with quicksilver, of the digestive tract in the lead intoxication;

c) Localization through tropism mechanism – a specific affinity of the pathogen factor to the different structure, mediated by the presence of specific receptors of the pathogen factors (CNS sensibility and of innervated organs to respective mediators action, target organs sensibility to hormones action ), of the antigens (sensibility of antibody storing cells to the action of antigens in the anaphylaxis etc.), through favorable micro ecology (ex: the bile represents a selective nutritive medium for the salmonella).

The disease represents an inseparable combination of local and general lesions. The disease is a general process but with a predominant localization in one structure or another.

The pragmatic importance between local and general processes helps in the therapeutic strategy formulation. In every disease the doctor applies so topic therapeutic procedure orientated to liquidation of local phenomenon, so general therapy orientated to liquidation of general pathologic phenomena from the body.
E. According to the predominant character of the lesion:

a) Structural changes;

b) Functional disorders;

The interrelations between structural changes and functional disorders have a dialectic character.

The structure and function are two dialectic categories derived from the shape and content. The incorrect interpretation of these two categories leads to conceptual collisions initiated by the wrong question: What is the primordial thing in a disease – the structural lesions or the functional changes? The rapport between the structural lesions and functional disorders? The report between the structural lesions and functional disorders observed in different diseases are not always equal what has allowed to underline some “organic” diseases, in which prevails functional diseases, while the structural lesion are absent.

In the dialectics vision the disease is an inseparable combination of structural lesions functional disorders.

Ordinarily, in most of diseases degree of the functional disorders complies with degree of   the structural lesions (ex. the intensity of the functional disorders in bleeding is proportional to the loss blood mass). In some cases this rapport may be unbalanced. In this way, in some diseases structural lesions do not comply with the vast functional disorders, what may be explained by the excessive work of some structures (ex: lack of kidney is not characterized by functional disorders). There are pathologies, in which very limited structural lesions lead to severe functional disorders even to death what depend on the vital importance of these organs (ex: respiratory center).

In every disease may be detected in the same time structural changes and functional disorders although the rapport between these is not always proportional. From this postulate follows the therapeutic tactic, which will be in apply of the combined therapy – orientated to reparation of structural defects and perturbed functions.
THE ROLE OF PATHOGENIC FACTORS IN DISEASE EVOLUTION. CAUSE AND EFFECT INTERRELATION IN DISEASE EVOLUTION. THE MAIN LINK OF PATHOGENESIS. THE VICIOUS CIRCLE.
The effects caused by the pathogen factor action and the all secondary effects are called pathogenic factors, that maintain the disease evolutionary process. The main mechanisms that maintain the disease development are the pathogenetic factors.

Between these pathogenic factors there are dialectic relationships of cause and effect through successive and repeated transformation of phenomena from effect into cause. Challenging cause (first cause, cause of I degree), acting on the body, causes effects as lesions, which may be called pathogenic factors of I degree. The pathogenic factors of I degree become cause of II degree, causing new consequences - pathogenic factors of II degree; the latter becomes the causes of III degree, resulting effects of III degree etc. In this way, it forms a long and branched chain of pathologic factors (links of chain), bound by cause and effect relation, which is the motor force of disease development.

                          PF  →       Pf1  →        Pf2   →      Pf3 …
The primary effect caused by the cause of disease represents primary lesions, while the latter effects represent secondary lesions. In most of the cases the volume of secondary lesions is bigger then the volume of primary lesions. Therefore, the pathogenesis of each disease represents a pathogenic chain, formed from many pathogenic processes (links), up from a couple pathogenic processes, from what one is cause and another is effect, for as latter that one that was the effect will transform in the cause etc. For example in bleeding one from many pathologic chains of cause and effect is: anemia – hypoxemia – myocardial hypoxia – diminishing of contractibility – cardiac debit decreasing – organs hyper perfusion – cellular lesions – organs insufficiency.

In disease pathogenesis and development not all the links of cause and effect chain play an equivalent role. The analyses of the most of disease was found that in each disease there is a couple of pathogenic processes called the main link, from what depends maintaining the all link and after its removal disintegrates all chain, but disease evolution is interrupted. The importance of this postulate is that to stop the disease progression not is necessary to remove all pathogenic phenomena, but is necessary to annihilate the main link, as all pathogenic chain to disintegrated. For example in bleeding the main link, that initiates a lot of other pathologic processes (brain hypoxia with coma, myocardial hypoxia with cardiac failure, kidney hypoxia with renal failure) is blood loss anemia, but the annihilation of the main link through transfusion of blood removes pathologic processes from all organs.

During the clinic evolution of most chronic diseases, with a long evolution more main links are replacing each other in a successive way, which has a dominant role in different periods of disease development. These processes are called the dominant link of pathogeneses. The doctor’s role is to follow the succession of dominant links and to find at the time the passage of the disease period in another, for adequate pathogenic therapy application orientated to liquidate the dominant link. During the burning disease development we can distinguish periods as toxemias, bacteraemia, that have different pathogenic links and requires specific pathogenic therapy.

The etiotrope therapy is based on the causal factor and harmful conditions while the pathogenic therapy is based on liquidation of pathogenic factor.

The development and branching of the pathogenic chain may lead to some phenomena that have similar effects as the first cause action – in this case the pathogenic chain is close, forming a circle. The peculiarity of this circle consists of that fact that the last effect from the chain amplifies the lesion caused by the first cause. One important thing is that the body by itself can not interrupt the evolution of this pathologic phenomena, this kind of circle is called a vicious circle. The vicious circle is closed pathogenic chain of causes and effects, in which the last effect has similar action as the first cause. For example during vary low temperature occur the decrease catabolic processes and consecutively decrease the thermo geneses; the decreasing of catabolic processes have the same effect as the fist cause – decrease of body temperature. These kinds of vicious circle are meeting in every disease and the doctor’s responsibility is to find and interrupt these processes through therapeutic interventions.
ROLE OF ORGANISM REACTIVITY IN DISEASE DEVELOPMENT
The material described above represents the main mechanisms of appearance and development of disease pathological phenomena – of lesions characterized by structural changes and functional disorders. But the disease has not only pathological phenomena and the body is not a non - reactive dead body.

The living material has a capacity of reactivity – that permits to respond to any action from the internal or external world, including to different lesions caused by harmful factors action, through structural and functional changes according to excitant action. Or, to the harmful factor action the body replies with different reactions, predominantly with a good biologic character. The organism reactivity is manifested through reactions – elementary acts of the body aroused by pathogen factors action and as well as to those physiological. The disease is not only the result of the harmful factor but is a result of harmful factor interaction with the reactive living body, that contains so destructive pathological processes and as well as physiological orientated to restoration of disturbed homeostasis. The importance of this postulate is that the doctor will apply a therapeutic strategy based on the lesion action limitation of the pathogen factor and concomitant the amplification of physiologic reactions of homeostasis restoration.

The reactivity differs according to the biologic species (species reactivity), according to the race peculiarities and ethnicity (group or race reactivity), according to the individual peculiarities (sex, age peculiarities etc.). These criteria of classification have a big practical importance because the doctor will take in consideration the normal parameters of the individual reactivity of a concrete patient (the race, sex, age, hereditary etc.).

The faculty to reaction has not only whole body, but also molecules, cellular organelles, cells, tissue, and organs. This fact allows talk about reactivity in a large plan of biological hierarchy on the different levels of the body organization. For the medical use the reactivity term is used in the sense of the reactivity as a dialectic totality of the reactivity of all hierarchic compounds of the body– cells, tissue, organs and systems.

The general biologic essence of the reactivity is biochemical, structural and functional conservation and psychic specific for the biologic species and person in variable condition of the environment. The organism corrects the changes produced by different factors and in this way keeps the integrity and its structural and functional homeostasis, internal medium homeostasis. So, the reactivity is translated through species and individual resistance – the capacity to resists to the environment pressure and to preserve the biologic identity. The resistance is the major biologic purpose while the reactivity is the way of achieving this purpose.

As we mentioned above the capacity to react to medium changes is a characteristic for all the body structures at any organizational level. In this way some complex molecules change their properties according to the environment conditions. For example hemoglobin affinity to oxygen changes according to the oxygen and carbon dioxide concentration, pH, temperature. In the same way digestive enzyme activity depends on medium action.

The cellular organelles respond to different stimuli through DNA replication in the nucleus, protein syntheses, intensification in the ribosomes, the rapport change between the oxidative and mitochondrial phosphorilation processes, the atomic oxygen generation by lysosoms, induction synthesis or activation of different enzymes.

An example of cellular reactivity can be elementary cellular reaction as multiplication, excitation, secretion, excretion, contraction, phagocytosis, and apoptosis, speed change of tissue regeneration, cellular breathing etc.

The tissue reactivity is manifested by complex reaction at tissue level: hypo- hyperplasia, hypo- hypertrophy.

At the organ level the reactivity is manifested through specific function changes like: trophicity, metabolism, circulation etc.

The system reactivity is raised by intrinsic parameter modification or by extrinsic stimuli, from another system or environment. The vector of systemic reaction is controlled for system and body homeostasis maintaining. For example the homeostasis of the arterial pressure is maintained through vessels and heart reactions. Another reactive system is the immune system that reacts at the contact with any antigenic substance through specific immune reactions.

The whole body reactivity depends on the reactivity of all organism levels. The body reactivity is expressed through physiological (locomotive acts, reproduction, self-preservation) and pathological (stress, shock and disease) complex reaction.

The reactivity devices are several structures with different functions: the reception device of excitants action and perception device of homeostasis parameters modification, the comparative device, that compare the present parameters value with the normal one which is kept in the genetic memory, the apparatus that elaborates the commend for answer and the apparatus that make the answer.

According to the reaction's significance and intensity reactivity has physiological or pathological character.

Physiological reactivity of the body is proper to quality and intensity of the excitant and homeostasis preserving speed. In case in which the reaction does not correspond to qualitative and quantitative criteria of the excitant (it is excessive or insufficient in comparison with excitant intensity, don’t have an adaptive character) we talk about of pathologic reactivity. The pathologic reaction is characterized by: qualitative, quantitative and individual inadequacy.

The qualitative coherence of the reaction and excitant consists of the fact that the reaction aroused by the excitant is orientated to anti homeostatic consequences liquidation came out after its action.

The quantitative coherence corresponds to body reaction intensity and dyshomeostasis volume produced by the excitant. That kind of reactivity or intensity to which corresponds dis homeostasis volume and that have an adaptive character is called normoergic. The normoergic reactivity parameters are stabilized through population studies taking in consideration the race, sex, age, constitution and after that is declared the norm for the most of the population. The reactivity is equivalent to organism resistance with the capacity of homeostasis preserving.

In case the reactivity whether above the normal limits is called hyperergy, in case is under norms limits – hypoergy. Ordinarily the reactivity level corresponds to the resistance’s level in this way the normoergia corresponds to optimal resistance while the increase or decrease of reactivity is fallowed by increase or decrease of resistance. For example immune response intensity measured through antibodies titre represents in the same time the resistance measure. There are exceptions like cases when hyperegia is accompanied by decrease of resistance becoming itself the cause of body injury (ex: allergic ractions with an exaggerated reactivity and zero resistance), but hypoergia is manifestation of the body increased resistance (in immunized people is absent the reaction of infectious factor inoculation), but the resistance is maxim.

The doctor will adjust the reactivity until normal intensity exaggerated reactivity will be attenuated, but insufficient reactivity will be stimulate. In our days the practical medicine has a lot of opportunities like immune stimulant or immune suppressor remedies, pro inflammatory or anti inflammatory factors and antipyretic remedies etc.

The physiological reactivity manifests through physiological reactions – qualitative and quantitative adequate reaction of the excitant orientated to homeostasis maintaining or restoration that unbalanced by the harmful factors. The physiological reactions are triggered under the action of physiologic excitants as under the harmful factors action. The main criteria of physiological reactions being tendency to reestablish the homeostasis .

All the physiological reactions triggered by harmful factor action may be classified according to their biologic essence:

      A.
Adaptive reactions, due to these reactions the healthy body adapts to new conditions, different from the previous. They serve for body homeostasis maintaining. The duration and intensification tuning fork of factors action, in which the body maintains the homeostasis, represents the adaptation capacity – body adaptability. The adaptability is a function of biologic character, species, individual – sex, age, constitution etc.

       B.
Protective reactions, through which the body protects itself from the pathogen factors action. This reactions are effectuated through:

      a)
barriers, which serves as an obstacle for harmful factor action and prevents it entrance in the internal medium (mechanical barriers – skin, mucosa; chemical barriers – skin secretions, digestive glands; local immune barriers – lysosoms, antibodies etc.);

     b)
the attenuation of pathogen factor action already present in the internal medium (tampon systems, immune organs, liver detoxication etc.) ;

    c)
the elimination of the pathogen factor present in the body (excretory organs, lung exhalation, couth, vomit, diarrhea etc.);

    d)
de novo barrier formation that limits the body contact with the pathogen factor (encapsulation, granulation, inflammatory foci petrification).

      C.
Compensatory reactions, due to them the body compensates the structural defects and functional disorders of some organs through function (structural) excess of other synergist organs that haven’t been injured. The compensatory reactions may occur:

      a)
on the sub-cellular level (the mitochondria injuries lead to amplification of other organelles function); on the tissue level (the decrease of cells number leads to function amplification of the intact cells);

     b)
on the organ level (the affectation of a paired organ leads to hyper function of the intact one), on the system level (cardiac failure leads to peripheral arterioles spasm);

     c)
on the organism level (erythrocytes deficiency in hemorrhage leads to the activation of pulmonary ventilation).

              The biologic essence of compensatory reactions on every level is keeping functional and structural homeostasis of the body.

   D. Reparative reactions, due which the body restores the structural and functional               deficit. The reparative reaction depends on the injured level and can occur on the molecular level (auto reparation of injured DNA molecules), sub cellular (cells organelles repair), on the tissue and organ level. The reparative reaction essence is keeping functional and structural homeostasis of the body.

   Or, all reactions reactions of the body (adaptive, protective, compensator and reparative) are orientated to keeping body homeostasis through prevention of pathogen factor action or through keeping functional and structural homeostasis of the injured body.

The pathologic reaction is an elementary act of the body induced by the pathogen factor action or the physiologic one but which is not qualitative (dose not correspond to excitant quality and dose not posses a homeostatic character) and quantitative (does not correspond to excitant intensity being weaker or stronger) adequate to the excitant. The pathologic reactions represent a destructive element of the disease.

The physiologic reactions may also include some homeostatic disorders (for example: excessive sweating during hyperthermia or vomiting in case of alimentary intoxication that may lead to dehydration; pulmonary hyperventilation in hypoxia leads to respiratory alkalosis). Later this physiologic alteration will need medical correction.

The body reactions have a concrete character in each disease: the same reaction in different diseases may have protective physiologic character in one case and pathologic in another one (diarrhea in alimentary intoxication has a protective character while the same diarrhea in cholera is absolutely pathologic). The doctor will differentiate the reaction character in both cases because the therapeutic tactics will be opposite in each case – diarrhea stimulation in case of intoxication and its stop in case of cholera.

In some cases the same reaction may have an adaptive character or compensator (for ex: pulmonary hyperventilation in a healthy person at the mountain altitude have an adaptive character and dose not necessary need the doctor intervention but the same hyperventilation in a patient with cardiac disease at the see level has a compensator character and needs the doctors intervention).

The disease represents an inseparable combination between injury, orientated to body disintegration and body reaction, orientated to integrity maintaining. The disease appearance will depend on the rapport between the disease appearances or non- appearance, its evolution to convalescence or death will depend on the rapport between the character and volume of the injuries and the character and intensity of the body reaction. This rapport is not an absolute account but a relative one: the lesions consequences are determined not only by its volume but also by the body intensity reactions. The importance of this postulate is that if the doctor wants to direct the disease development to convalescence is necessary to increase the body reactions. This may be by diminishing destructive action of the pathogen factor and also by stimulation of physiological reactions as adaptive, protective, compensatory and reparative. For example in gastric ulcer the medical interventions try to attenuate the ulceration action (gastric acidity reduction), as the stimulation of stomach mucosa regeneration.

In the heat of the factors moment of disease evolution is the confrontation of two antipodes, oriented to body destruction a homeostatic reactions, orientated to keeping body homeostasis.      The disease development vector is a twice negation: the healthy body– the ill body – recovered body or in other case the healthy body – the ill body – the dead material. In bough cases disease resolution represents a twice negation – the recovered body negates the body before the disease but the dead body negates the alive body.

GENERAL NOSOLOGY

The definition of health and disease

World Health Organization defines health as: “a state of physical, spiritual and social comfort and not only the disease absence or physical defects”. But this definition has no practical application. Much more useful is to define health through as a notion or norm. In its medical practice the doctor is unable to determine degree of physical, psychic and social comfort of the patient. They collect subjective and objective information about the patient (the subjective sensations and information communicated by the patient, biochemical, structural, functional and psychical homeostatic parameters) and compare this information with a standard etalon and then find out if the patient parameters differs form normal values. This permits them to find out if the person is healthy or not. In this way, a new category appears named norm.

The norm is a concrete category, specific for a certain group of people, according their race, sex, age, constitution etc. Or, the norm is the medium statistic value of morphologic, functional, biochemical and psychic parameters of the human body of a special race, sex, age and constitution in special existence. For example if in one person there is no register of any changes in morphologic homeostasis (through radiological, endoscope, computerized tomography methods etc.), biochemical homeostasis changes (biochemical blood investigation or urine and gastric and duodenal juice etc.), functional homeostasis disorders (ECG, EEG, Spiro gram, electromyography etc.), psychic homeostasis changes (physic effort, glucose overdose etc.), then for sure we can make the decision that the person is healthy.

The norm can not be characterized by a fixed number. All human body parameters (biochemical, morphological and physiological) depend on the genotype, phenotype, and functional state and existing conditions. The body also has a capacity to change its parameters according to life conditions for maintenance of vital functions – adaptability is the name of this quality. Or, the health is not only a state characterized by normal body parameters in optimal conditions as physical and psychical rest but also the capacity to maintain the body homeostasis during external condition oscillations. Because this is not enough to determine the body parameters value in optimal conditions but also during their changes. And only if the body can respond to supra solicitation through adequate parameter changes which determines the grade of adaptability just in this case the health state may be established.

Health is characterized through normative values of morphological, functional and biochemical parameters of the body in optimal conditions of physical and psychical rest and also through normative deviations of the same parameters during existence condition changes. The definition of health may be:  health is the body capacity to maintain structural, functional, biochemical and psychic homeostasis in variable existence conditions.

The disease may be defined as a new qualitative state of the body that can appear under the action of harmful factors and is characterized through a homeostatic disequilibrium (morphological, functional, biochemical and psychic), inadaptability, social disequilibrium, loss of work capacity and social – economic values for a certain period of time.

Diseases classification
Disease classification is divided into classes according to different principles:
A. Classification according to causal principle (etiologic):

               a) Infectious diseases;

               b) non infectious diseases;

               c) professional diseases;

              d) hereditary diseases

B. The anatomic – topographic classification (according to injury classification):

             a) cardiovascular disorders;

            b) respiratory disorders;

            c) gastrointestinal disorders;

            d) renal disorders;

            e) nervous system disorders etc.
C. Classification according to sex and age:

             a) gynecological disorders;

             b) andrological disorders;

           c) pediatric disorders;

           d) geriatric disorders;
D. Classification according to ways of spreading:

             a) infectious diseases;

            b) endemic diseases;
 Periods of disease development
Nosology is a science about disease. General nosology describes common stages of development for all diseases, indifferently of the etiology or character of the diseases, while special nosology describes the development of a concrete disease.

Each disease represents a complex process that develops and get for special stages common for all diseases. These stages characterized the most general laws of triggering, culmination and resolution of the disease.

In evolution of every disease we can distinguish four periods: latent, prodromal, complete manifestation and resolution or end of the disease.
A. Period of latency (for infectious diseases – period of incubation) begins with the action of pathogen factor and ends with first disease’s clinical manifestations appearance. From a chronologic point it can occur from several seconds (electric current action) to several years (ex: AIDS). Although in latent period disease manifestations are absent (evident lesions, homeostatic changes, adaptability loss, physic, psychic and social discomfort) is only apparent and depends on diagnostic methods. The absence of clinical manifestations does not exclude changes on molecular, sub cellular and cellular level inaccessible for our methods of investigation. That what can not be found through clinical methods (lesions on molecular and sub cellular level, biochemical substances, results of some microorganisms activity, forging antigens, xenogeny hereditary material) may be determined through performing biochemical, immunologic methods, through DNA multiplication reactions, electronic microscopy etc. The diagnostic methods development grows shorter the latent period and someday is going to be excluded forever.

During of this period occur a lot of important events for farther disease development. For example in case of infectious diseases occur the multiplication and storage of pathogen germs in the body in necessary quantities to provoke considerable lesions (“critic mass” of pathogen factor), lesion accumulation until critic level (“critic mass” of lesions) necessary for transformation of the injured structure in a new quality (healthy cell – affected cell (“ill”), healthy organ – affected organ (“ill”), healthy body – ill body). This critic level is expressed by the number of injured molecules that make impossible the cell function; it is also expressed by the number of injured cells that make impossible organ function etc. This ascendant succession of events will take place till the injury will reach organs, systems or whole organism and the “hide” clinical manifestation will came out.

During structural injuries and functional deregulation accumulation begins the release of organism reactions (adaptive, protective, compensator and reparative). Even at the beginning the disease represents an interaction of the pathogen factor with the organism, a combination between injuries and organism reactions. In case organism reactions predominance the disease will be interrupted even in the latent period; in case of distractive processes predominance evaluate to the second period.

The pragmatic importance of the latent period (incubation period of infectious diseases) is the doctor possibility to prevent the further disease development.
B. Prodromal period (the period of disease anticipation) it lasts from the appearance of first clinical manifestations till the complete disease development. This period is characterized by the presence of general symptoms without a concrete topographic localization (weakness, physical, psychical and gastrointestinal discomfort, unlocalized vague pain, fevers etc.). In the same time they have a nonspecific character, seen in different diseases. That is why during this period is difficult to identify the disease.

In the organism during this period take place injuries accumulation and organism reactions unfolding. The result of these processes also depends on the rapport between distraction and conservation and may lead to recovery or disease evolution to the next period.

The pragmatic importance of this period is that the doctor even if doesn’t know the disease may consolidate organism forces and attenuate distractive processes and the favorable disease evolution will follow. During this period some nonspecific therapy may by applied (qualitative alimentation, vitamins, microelements etc.).
C. The period of complete disease manifestation. It lasts between all clinical manifestation appearances inclusive the specific one and till the disease resolution. During this period injuries and organism reactions reach the highest point. The nonspecific and specific therapy application is possible: a therapy based on pathogen factor action and unfavorable conditions removal, the pathogenic therapy that is orientated to pathogen factor liquidation that represents the dominant link, the symptomatic therapy orientated to symptom liquidation which is dangerous at the moment.
   D. The period of disease resolution. The disease end is influenced by injuries volume and character, organism reaction intensity and therapeutic approaches. The disease can finish with complete recovery, incomplete recovery, pathologic state or organism death.

Complete recovery is the injured structures, deregulated functions, homeostasis, and organism adaptability restoration of the person. Complete recovery is not the organism return to the state before the disease: the recovered organism represents a new quality different then that before the disease (for ex: get the immunity to the won infection).

Incomplete recovery is a more frequent variant in medical practice. At the end or the disease are present some residual phenomenon (structure deficiency), but latter are compensated.

One variant of disease resolution is transforming in pathologic state – a stagnant process without evident dynamic or total absence of dynamics present for a long period of time, maxim – for life and can not be completely compensated.

The organism death is the result of absolute organism reaction insufficiency necessary for homeostasis maintenance.

The structure of disease

The disease has a similar structure that contains several stereotypical elements. These elements are lesions (biochemical, structural and functional disturbances) and organism reactions (adaptive, protective, compensator, reparative and pathologic). In clinics they are known as symptoms. In every disease these elements associate and form typical complex for a certain disease or certain periods of the disease – pathologic processes. The clinic equivalent of pathologic processes is syndromes.

Pathologic processes represent a combination between elementary structures (injuries and organism reactions) that derivates from a general cause. The pathologic process is a totality of successive events derived from the cause factor action and includes a complex of structural lesions and functional deregulation plus organism reactions to these injuries (adaptive, protective, compensator and reparative reactions). The pathologic process may be localized at any hierarchic organizational level of the organism: cellular, tissue, organ, system and whole organism. The pathologic process localized in a certain structure induces through different pathologic mechanisms a lot of reactions only to the affected structures by the harmful factor. The pathologic process and the induced reactions form the disease. Or, the pathologic process is an event of a limited structure like cell, tissue, organ, system while the disease an event characterized for the whole organism. The relation between pathologic process and disease may be represented by the following examples: gastric ulcer – ulcerative disease; burn – burn disease; arterial hypertension – hypertensive disease etc.

A notion of general pathology is the typical pathologic processes – a pathologic process with an essential similar character indifferently of the etiologic factor, biologic species of the individual and organ where is localized. The species and individual peculiarities of the ill organism, peculiarities of the affected organ, the pathogen factor qualities modulate the clinic picture of typical pathologic processes. The combination between typical pathologic processes and etiologic, sex, age, constitution etc. peculiarities forms the unique and unrepeatable picture of the disease.

The typical pathologic processes develop at different organizational levels of the organism – cellular (cellular lesions, cellular dystrophies, and cellular necroses), tissue and organ (inflammation) and integral level (metabolic, hydro, acid – basic deregulation).

Or, the disease structure includes the following elements: lesions, pathologic reactions, adaptive, protective, compensator and reparative physiologic reactions, pathologic processes. The interrelation of these processes subject to dialectic laws – the totality of all disease elements determines the impulse, motive force and disease evolution vector.

GENERAL SANOGENESIS
General sanogenesis (lat. sanitas – health, genesis-a birth) is general compartment of nosology, studying general laws of healing and recovery - restoration of damaged structures and disordered function in disease outcome.
Special sanogenesis - studies processes of convalescence in each concrete disease. The notion of sanogenesis was formulated by S. Pavlenco, the Russian pathophysiologist, 1966 - and represents a dynamic complex of adaptive-protective mechanisms triggered by the action of pathogen factor of the organism. Sanogenetic mechanisms operate throughout the morbid process (the premorbid period until convalescence) and are aimed to restoring self-regulation body. Sanogenesis (recovery mechanisms) is the dialectical counterpoint of pathogenesis (mechanisms of disease). Sanogenetic mechanisms start right from the onset, not only in a particular period, clinical disease marked by involution. While the pathogenetic mechanisms are aimed at disintegrating the body (as a biological entity), the sanogenetical mechanisms are oriented to maintain homeostasis and body integrity. Throughout the disease - occurs oppose pathogenetic mechanisms (disorder, injury) with sanogenetical mechanisms (adaptation, protection, compensation, repair) - and the result will depend on the ratio of these two forces.
Classification

Sanogenetic mechanisms are divided into:

         -
Primary sanogenetic mechanisms;

         -
Secondary sanogenetic mechanisms

Primary sanogenetic mechanisms – include the adaptative, protective and compensatory reactions. General characteristics of these mechanisms are that they are activated until lesions - and are aimed at maintaining homeostasis of the body, configured with pathogenicity.

Unlike general adaptive mechanisms which takes place in the physiological regulation of healthy body functions (located under the variable external environment) -sanogenetical adaptive mechanisms  adapts the body to the action of pathogenic factors, thus preventing the onset of injury - (ex. spasm of peripheral vessels  adapts the body to the action of low temperatures and thus preventing the development of hypothermia).

Protective primary sanogenetic mechanisms - protects the body from harmful action of pathogenic factors avoid entering the body, causing their destruction, or remove them from the body until the appearance of lesions and so preventing disease (e.g. mechanical natural barriers, nonspecific immunity factors from skin secretions, liver reactions of detoxication).
Compensatory primary sanogenetic mechanisms - return the body functional deficit of structures altered by pathogenic factors, so stop progression of the disease process (e.g. a lung vicarial hyperfunction to damage its pair). Absolute or relative failure exhausted sanogenetic primary mechanisms, installs the pathological condition, while starting the work of secondary sanogenetic mechanisms
Secondary sanogenetic mechanisms – include the protective, compensatory and terminal mechanisms (as seen in this group lack adaptive mechanisms).

Secondary sanogenetic mechanisms are the same processes of premorbid period but evolve during pathological process already started and are designed to prevent its progression.

Terminal sanogenetic mechanisms - occur in extreme situations, critical for the body and are a last reserve of the body under severe structural damage and functional disorders, which threaten the existence of the body. Biological significance of secondary sanogenetic mechanisms, unlike the primary, is not preservation, but to restore homeostasis, already unbalanced.

Example of practical interpretation of sanogenetic mechanisms: in hyperthermia – all physiological reactions, which starts once the action of high temperatures and maintain thermic homeostasis, are primary sanogenetic mechanisms; same physiological reactions since the rise in body temperature above the norm (hyperthermia itself) are already secondary sanogenetic mechanisms.
Pragmatic importance of the concept of sanogenesis is the possibility to prevent the disease in premorbid period - by the strengthening of primary sanogenetic mechanisms or stopping of disease progression at any time by stimulating secondary sanogenetic mechanisms. Another aspect of this concept is the coexistence and confrontation of sanogenetic and pathogenetic mechanisms throughout the disease and possibility of physician to tip the balance of these processes in favor of organism so by reducing the destructive processes as by amplifying the sanogenetic mechanisms.
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