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Annotation: This paper describes the 

fundamental mechanisms of dystrophy and 

dysplasia. The study demonstrated that 

disruption of mitochondrial structure leads to 

significant suppression of mitochondrial 

respiration and ATP production, as well as to an 

imbalance of ions within the cell. It also explains 

that pathobiosis can be exemplified by tissue 

necrosis, while autolysis is the hydrolysis of 

cellular components and intercellular substance 

under the influence of lysosomal enzymes. 

 Keywords: dystrophy, function, excess 

transformation, decomposition, infiltration, cell, 

dysplasia, monster, anemia. 

 

 

Various pathogenic factors acting on a cell can cause damage. Cell damage refers to changes in 

its structure, metabolism, physicochemical properties, and functions that lead to disruption of 

vital functions. 

1. Dystrophies. Dystrophies (dys – disorder, disorder, trophe nutrition) are understood as 

metabolic disorders in cells and tissues, accompanied by disturbances in their functions, plastic 

manifestations, as well as structural changes leading to disruption of their vital functions. 

The main mechanisms of dystrophies are: 

➢ synthesis of abnormal substances in the cell, for example, the protein-polysaccharide 

complex amyloid; 

➢ excess transformation of some compounds into others, for example, fats and carbohydrates 

into proteins, carbohydrates into fats; 

➢ decomposition (phanerosis), for example, of protein-lipid complexes of membranes; 
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➢ infiltration of cells and intercellular substance by organic and inorganic compounds, for 

example, cholesterol and its esters of arterial walls in atherosclerosis. 

The main cellular dystrophies include protein ( dysproteinoses ), fatty ( lipidoses ), carbohydrate 

and mineral. 

2. Dysplasia (dys – disorder, disorder, plaseo – I form) is a disorder in the process of cell 

development, manifested by a persistent change in their structure and function, which leads to a 

disruption of their vital activity. 

Dysplasia is caused by damage to the cell's genome. This is what causes persistent and, as a rule, 

inherited changes from cell to cell, unlike dystrophies, which are often temporary, reversible, and 

can be corrected when the causative factor ceases to act. 

The primary mechanism of dysplasia is a disruption of the differentiation process, which 

involves the formation of structural and functional specialization of cells. Structural features of 

dysplasia include changes in cell size and shape, their nuclei and other organelles, and the 

number and structure of chromosomes. 

Typically, the cells are enlarged, have an irregular, bizarre shape ("monster cells"), and the ratio 

of various organelles within them is disproportionate. Such cells often contain various inclusions 

and signs of degenerative processes. 

Examples of cell dysplasia include the formation of megaloblasts in the bone marrow in 

pernicious anemia, sickle-shaped red blood cells in hemoglobin pathology, large neurons - 

“monsters” in lesions of the cerebral cortex (tuberous sclerosis), multinucleated giant cells with a 

bizarre arrangement of chromatin in neurofibromatosis. Recklinghausen. Cellular dysplasia is 

one of the manifestations of tumor cell atypia. 

3. Changes in the structure and function of cellular organelles during cell damage. Cell damage 

is characterized by a greater or lesser disruption of the structure and function of all its 

components. However, under the influence of various pathogenic factors, signs of damage to 

certain organelles may predominate. 

When exposed to pathogenic factors, changes are observed in the total number of mitochondria, 

as well as the structure of individual organelles. A decrease in the number of mitochondria 

relative to the total cell mass is observed. Stereotypical changes in individual mitochondria 

caused by most damaging factors include a decrease or increase in their size and shape. 

Many pathogenic effects on the cell (hypoxia, endo- and exogenous toxic agents, including drugs 

in case of their overdose, ionizing radiation, changes in osmotic pressure) are accompanied by 

swelling and vacuolization of mitochondria, which can lead to rupture of their membrane, 

fragmentation and homogenization of cristae. 

Disruption of the mitochondrial structure leads to a significant suppression of the respiration 

process in them and the formation of ATP, as well as to an imbalance of ions inside the cell. 

Nucleus. Nuclear damage is accompanied by changes in its shape, chromatin condensation at the 

nuclear periphery (chromatin margination), disruption of the double contour, or ruptures of the 

nuclear membrane, and its fusion with the chromatin margination band. 

Lysosomes. Under pathogenic influences, the release and activation of lysosomal enzymes can 

lead to " self-digestion " (autolysis) of the cell. The release of lysosomal hydrolases into the 

cytoplasm can be caused by mechanical ruptures of their membranes or a significant increase in 

their permeability. This is a consequence of the accumulation of hydrogen ions (intracellular 

acidosis), lipid peroxidation products, toxins, and other agents in the cells. 

Ribosomes. When exposed to damaging factors, groups of ribosome subunits (polysomes), 

typically consisting of several ribosomes (monomers), are disrupted, the number of ribosomes 

decreases, and organelles detach from intracellular membranes. These changes are accompanied 
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by a decrease in the intensity of protein synthesis in the cell. 

Endoplasmic reticulum. When damaged, dilation of the tubules of the reticulum is observed, 

leading to the formation of large vacuoles and cisterns due to fluid accumulation, focal 

destruction of the tubular membranes, and their fragmentation. 

Golgi apparatus. Damage to the Golgi apparatus is accompanied by structural changes similar to 

those in the endoplasmic reticulum. This disrupts the removal of waste products from the cell, 

leading to a disruption of its overall function. 

The cytoplasm is a fluid, low-viscosity medium containing the cell's organelles and inclusions. 

Exposure to damaging factors can cause a decrease or increase in cytoplasmic fluid content, 

proteolysis or protein coagulation, and the formation of "inclusions" that are not normally found. 

Changes in the cytoplasm's state, in turn, significantly affect the metabolic processes occurring 

within it, due to the fact that many enzymes (for example, glycolysis) are located in the cellular 

matrix. These changes also affect organelle function and the perception of regulatory and other 

influences on the cell. 

4. Necrosis and autolysis. Necrosis (from the Greek " necro" meaning "dead") is the death of 

cells and tissues, accompanied by the irreversible cessation of their vital functions. Necrosis is 

often the final stage of dystrophies and dysplasias, as well as a consequence of the direct action 

of significant damaging factors. Changes preceding necrosis are called necrobiosis or 

pathobiosis. 

Examples of pathobiosis include tissue necrosis in neurotrophic disorders due to tissue 

denervation, prolonged venous congestion, or ischemia. Necrobiotic processes also occur 

normally, representing the final stage of the life cycle of many cells. Most dead cells undergo 

autolysis, i.e., self-destruction of their structures. 

The primary mechanism of autolysis is the hydrolysis of cellular components and intercellular 

substances under the influence of lysosomal enzymes. This is facilitated by the development of 

acidosis in damaged cells. 

phacocytes and microorganisms, can also participate in the process of lysis of damaged cells. In 

contrast to the autolytic mechanism, the latter is called heterolytic. 

Thus, the lysis of necrotic cells (necrolysis) can provide autolytic and heterolytic processes in 

which enzymes and other factors of both dead cells and living cells in contact with them take 

part. 

5. Specific and nonspecific changes during cell damage. Any damage to a cell causes a range of 

specific and nonspecific changes. 

Specific changes are understood as changes in the properties of cells that are characteristic of a 

given factor when it acts on various cells, or that are characteristic only of a given type of cell 

when it is exposed to damaging agents of various kinds. 

Thus, exposure of any cell to mechanical factors is accompanied by disruption of its membrane 

integrity. Under the influence of uncouplers of oxidation and phosphorylation, coupling between 

these processes is reduced or blocked. High blood concentrations of aldosterone, one of the 

adrenal cortex hormones, cause the accumulation of excess sodium ions in various cells. 

On the other hand, the action of damaging agents on certain types of cells causes changes 

specific to them. 

For example, the influence of various pathogenic factors on muscle cells is accompanied by the 

development of myofibril contracture, on neurons – by the formation of the so-called damage 

potential, on erythrocytes – by hemolysis and the release of hemoglobin from them. 

Damage is always accompanied by a complex of nonspecific, stereotypical changes in cells. 
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These are observed in various types of cells when exposed to a variety of agents. Common 

nonspecific manifestations of cellular alterations include acidosis, excessive activation of free-

radical and peroxide reactions, denaturation of protein molecules, increased membrane 

permeability, and increased cellular absorption properties. 

Identification of a complex of specific and non-specific changes in the cells of organs and tissues 

makes it possible to judge the nature and strength of the action of the pathogenic factor, the 

degree of damage, as well as the effectiveness of medicinal and non-medicinal treatments used 

for treatment. 
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