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Lecture No. 1

Subject: Predmet and problems of pathomorphology. Pathomorphological
research methods. The main stages of the development of pathomorphology.
Morphology of reversible and irreversible damage to cells and tissues. Intracellular
and extracellular accumulation of proteins, carbohydrates and lipids.

Actuality of theme:You need to know this material to understand the principles
of pathomorphology, to know and learn the types of dystrophies, to calculate
reversible and irreversible types of damage to cells and tissues, to know the essence
and location of intracellular and extracellular accumulated proteins, fats and
carbohydrates.

Goal:Familiarize yourself with the subject "Pathomorphology", learn the
concepts, types, classifications of dystrophies, parenchymal lipidoses, parenchymal
carbohydrate dystrophies, mesenchymal dystrophies,Mesenchymal dysproteinoses,
Stromal-vascular lipidoses, Mesenchymal carbohydrate dystrophies, Mixed
dystrophies, Violations of the metabolism of proteinogenic (tyrosinogenic) pigments,
Violations of the metabolism of lipidogenic pigments, Violations of the metabolism
of nucleoproteins, mineral dystrophies, causes of formation and formation of stones.

Basic concepts:Pathomorphology, microscopy, biopsy, autopsy, electron
microscopy; van Gieson staining, Sudan 3,
hematoxylin-eosin, toluidine blue. Dystrophies: intracellular, stromal-vascular,
mixed, hereditary, acquired, protein, carbohydrate, fat, pigment, mineral; goose liver,
tiger heart, hyaline and its types, hyalinosis and its types, amyloid, amyloidosis and
its types, obesity and its types, glazed spleen, sebaceous spleen, sago spleen, simple
fatty heart, large white kidney, sebaceous kidney, lipomatosis, melanosis,
calcification and its types, stone formation (stone disease and its types:
nephrolithiasis, urolithiasis, sialolithiasis, gallstone disease ...)
hemoglobinogenic pigments, jaundice and its types, hemosiderosis
and its types;

Plan and organizational structure of the lecture:

Greetings, verification of those present, announcement of the topic, purpose of
the lesson, motivation of higher education seekers to study the topic.

Content of lecture material (lecture text)

Pathomorphology is the morphology of the diseased organism. The
word "pathological™ comes from the Greek word "pathos", which means
"suffering”. From the same word comes "pathology" - the name of that
section of medical and biological knowledge, which includes the entire
scope of issues related to a sick organism. This includes the clinic of the
disease, that is, its symptoms and manifestations, violations of
physiological functions, structural changes of organs and tissues, as well as
treatment and preliminary measures.



A distinctive feature of pathological anatomy is the clinical-anatomic
direction, the study of the structural features of the disease is closely
related to its clinical manifestations.

The study of the structural features of the disease is carried out at
different levels: 1) organismic, 2) systemic, 3) organ, 4) tissue, 5) cellular,
6) subcellular, 7) molecular.

Pathomorphology establishes the morphogenesis of the disease and
determines those phases when, with the help of medical measures, it is
possible to stop the course of the disease and achieve full or partial
recovery. Pathomorphology investigates various deviations from the usual
course of the disease, which arise during its development, certain
complications, and also studies in detail the outcome of the disease and its
possible consequences for the human body.

A change in the clinical and morphological picture of the disease under
the influence of drugs or changes in people's lives is called
pathomorphosis.

The term "pathomorphosis” has a broad and narrow interpretation. In a
broad interpretation, pathomorphosis reflects changes in the structure of
morbidity and mortality, that is, changes in the general panorama of
diseases. They are associated with mass preventive and curative measures,
changes in the human environment and living conditions of the population
of developed countries, industrialization of production, growth of
occupational hazards, etc. Thus, pathomorphosis as a concept that reflects
changes in the structure of morbidity and mortality is determined primarily
by the development of human society and the conquest of the civilized
world.

In the narrow sense, pathomorphosis is persistent and significant
clinical and morphological changes of a certain disease, nosology. It is in
this sense that the concept of pathomorphosis was introduced into medicine
and is most often used.

Pathomorphosis, as a change in a certain disease, is usually divided
into natural, or spontaneous, associated with changes in living conditions
and human constitution, and induced, or therapeutic, arising as a result of
the use of medicinal products. Often, it is extremely difficult to draw a line
between medicinal and induced pathomorphosis.

Pathomorphology obtains material about structural disorders in
diseases by means of autopsy, study of surgical material, biopsy and
experiment.

DYSTROPHY

Dystrophy is a complex pathological process, the basis of which is a



violation of cellular metabolism, which leads to structural disorders.

Morphogenetic mechanisms of dystrophy: infiltration — excessive
penetration of substances from blood and lymph into cells or intercellular
substance; decomposition - breakdown of ultrastructures of cells and
intercellular substance; transformation — formation of products of one type
of exchange from general initial products; distorted synthesis - synthesis in
cells or tissues of substances that do not occur normally.

1. Classification of dystrophies

2. Depending on the predominance of morphological changes in specialized
cells or stroma and vessels: a) parenchymatous, b) stromal-vascular, c)
mixed.

3. Depending on the type of disturbed metabolism: a) protein
(dysproteinosis), b) fat (lipidosis), c) carbohydrate, d) mineral.

4. Depending on the prevalence of the process: a) local, b) general.
5. Depending on the origin: a) acquired, b) hereditary.
6. Parenchymatous dystrophies

7. In parenchymal dystrophies, there are disturbances in the exchange of
highly specialized cells of parenchymal organs - heart, kidneys, liver.

8. The development of parenchymal dystrophies is based on acquired or
hereditary enzyme diseases.

9. A large group of accumulation diseases, or thesaurisms, is associated
with hereditary enzyme diseases. Parenchymatous dysproteinoses

10. Hyaline-droplet dystrophy is characterized by the fusion of small
protein grains into large hyaline-like masses that fill the cell body. This
dystrophy most often occurs in the kidneys, less often in the liver and
myocardium. Macroscopic changes in organs are not determined. The
development of hyaline-drop dystrophy is associated with infectious and
non-infectious diseases.

11. The outcome is unfavorable. The process is irreversible and causes cell
necrosis.

12. The functional value is very high - there is a sharp decrease in the
function of the organ.

13. Hydropic (vacuolar) dystrophy is characterized by the appearance of
vacuoles in the cell, filled with cytoplasmic fluid. The nucleus shifts to the
periphery, sometimes becomes vacuolated or shriveled.

It occurs in epithelial cells (skin, liver, kidneys), heart muscle, and
nerve cells.



The appearance of organs and tissues with hydropic dystrophy
practically does not change. Microscopically, an increase in the volume of
cells is determined, the cytoplasm is filled with vacuoles.

Causes: infectious and infectious-toxic effects, hypoproteinemia and
violation of the water-electrolyte balance.

The outcome is unfavorable, as it often turns into ballooning
dystrophy, which ends in colliquative cell necrosis.

Corneal dystrophy (pathological keratinization) is characterized by
the excessive formation of horny substance in the keratinized epithelium or
the formation of horny substance where it normally does not occur
(leukoplakia). The process can be local or general.

Causes: impaired skin development, chronic inflammation, viral
infections, vitamin deficiency.

The outcome is determined by the degree of dystrophy, prevalence
and duration of the process.

An example of a hereditary dystrophy associated with a hereditary
disorder of amino acid metabolism is cystinosis, tyrosinosis,
phenylketonuria.

Parenchymatous lipidosis.

Violation of the exchange of cytoplasmic lipids is observed in the
cells of the liver, myocardium, kidneys, in the endothelium of vessels and
reticular cells.

Mechanisms of fatty dystrophy development: fatty decomposition,
fatty infiltration, fatty transformation.

During fat decomposition, lipoprotein complexes are destroyed, the
freed fat accumulates in the cytoplasm of cells in the form of dust-like
particles (dust-like obesity of heart muscle fibers). With fatty infiltration,
fat most often enters the cells in excessive quantities and accumulates in
the form of small, and later larger drops (liver, kidneys). During fatty
transformation, fat is formed from carbohydrates and proteins of the cell,
and accumulates in the cytoplasm in the form of droplets (liver).

The appearance of the organs is a slight increase in size, the color is
yellow or yellow-brown, and the consistency is loose.

The causes of fatty dystrophy are various: oxygen starvation (diseases
of the heart, lungs, anemia, alcoholism), intoxication (acute and chronic
infectious diseases, poisoning with chloroform, phosphorus, arsenic, carbon
tetrachloride), vitamin deficiency, protein starvation.

The functional value of fatty dystrophy is very great. The activity of



organs decreases sharply, and in a number of cases it even falls out.

The outcome of fatty dystrophy depends on its degree. It can be
reversible or end in necrosis.

Hereditary systemic lipidoses include Gaucher's disease (cerebrosidal
lipidosis), Niemann-Pick disease (sphingomyelin lipidosis), and others.

Parenchymatous carbohydrate dystrophies.

They are observed in disorders of neuro-endocrine regulation of
carbohydrate metabolism (diabetes mellitus, glycogenosis).

In diabetes, the cells of the liver and skeletal muscles lose glycogen,
and the epithelium of the renal tubules accumulates glycogen by resorption
and infiltration. With glycogenosis, glycogen deposition is observed in the
cells of the liver, heart, kidneys, and skeletal muscles.

Hereditary glycogenosis includes Gierke's, Pompe's, McArdle's,
Hers's, and other diseases.

Stromal-vascular (mesenchymal) dystrophies

Mesenchymal dystrophies develop as a result of metabolic disorders
in connective tissue, which are verified in the stroma of organs and vessel
walls. Depending on the type of disturbed metabolism, they are divided
into protein, fat and carbohydrate.

Mesenchymal dysproteinoses include mucoid swelling, fibrinoid
swelling, hyalinosis, and amyloidosis.

Very often, mucoid, fibrinoid swelling and hyalinosis are successive
stages of connective tissue disorganization, the basis of which is the
accumulation of blood plasma products in the main substance as a result of
increased vascular and tissue permeability (plasmorrhagia), destruction of
connective tissue elements and the formation of protein (protein-
polysaccharide) complexes . Amyloidosis differs from these processes in
that the protein-polysaccharide complexes that are formed include fibrillar
protein, which is not found normally, and which is synthesized by cells -
amyloidoblasts.

Mesenchymal dysproteinoses

Mucoid swelling. The basis of myxomatous edema is the
accumulation and redistribution of hydrophilic glycosaminoglycans in the
interstitial tissue, which is connected with its further penetration by
proteins and glycoproteins of the blood plasma. There is swelling of the
main substance and collagen fibers of the connective tissue, which
determines the essence of the process. Mucoid swelling is quite well
studied in collagen diseases. There are no macroscopic changes in the
organs.



During ultrastructural examination, in the areas of mucoid swelling of
the connective tissue of the heart, in rheumatism, an expansion of the space
between collagen fibers is constantly found. In the main substance, a
granular precipitate is found, which resembles a blood plasma precipitate.
In the fibers, collagen fibrils are unraveled. The prevalence of unraveling
of collagen microfibrils is correlated with the severity of metachromasia of
mucoid swelling centers.

The outcome may be complete recovery or transition to fibrinoid
swelling.

Fibrinoid swelling is a manifestation of deep disorganization of
connective tissue. The basis of this process is damage to collagen fibers
and their acquisition of fibrin properties. This is how the concept of
fibrinoid appeared - a substance that occurs during fibrinoid swelling of
connective tissue and differs in tinctorial properties.

Histochemically, fibrinoid is different in different diseases.

Thus, in rheumatic diseases, the formation of fibrinoid is mainly
associated with immune-complex damage to the connective tissue with
subsequent adsorption of fibrin. This is the fibrinoid of immune complexes,
"fibrinoid destruction”. Fibrinoid of immune complexes also occurs with
allergic inflammation - the Artus phenomenon, which is a manifestation of
an immediate hypersensitivity reaction.

In vascular diseases of angioneurotic (hypertensive disease) and
plasmarrhagic (atherosclerosis) genesis, as well as in coagulopathy
(Sanarelli-Schwartzman phenomenon), the leading role in the formation of
fibrinoid belongs to the insudation of plasma proteins, in particular
fibrinogen. Thanks to this, in renal hypertension and atherosclerosis,
fibrinoid is identical to fibrin.

As a result of fibrinoid changes, necrosis develops with replacement
of the center of destruction by connective tissue (sclerosis) or hyalinosis.

Hyalinosis is a type of mesenchymal protein dystrophy, which is
characterized by the formation of homogeneous translucent dense masses in
the tissue that resemble hyaline cartilage. Hyalinosis unites different
processes by origin, mechanism of development and biological essence.
The leading factor in its development is the destruction of fibrous
structures and an increase in vascular and tissue permeability
(plasmorrhagia), in connection with dyscirculatory, metabolic and
immunopathological processes. Plasmarrhagia is associated with tissue
impregnation with plasma proteins and their adsorption on changed fibrous
structures with subsequent precipitation and formation of protein - hyaline.
Hyalinosis can be general or local in nature and can be manifested both in
physiological and pathological conditions. A distinction is made between



vascular hyalinosis and connective tissue hyalinosis, although the
pathogenetic mechanisms of these types of hyalinosis are common.

Hyalinosis of vessels. Small arteries or arterioles are mainly exposed
to hyalinosis. It is preceded by damage to the endothelium, argyrophilic
membranes and smooth muscle fibers of the wall and its impregnation with
blood plasma, the components of which, especially proteins, are exposed to
the action of enzymes, coagulate and compact, turning into a dense hyaline-
like substance, which is usually found in diseases of the cardiovascular
system, connective tissues, autoimmune diseases and diabetes. Falling into
the subendothelial space, hyaline masses push outward and destroy the
elastic plate, which causes thinning of the middle membrane, as a result of
which arterioles turn into thickened dense tubes with a sharply narrowed or
completely closed lumen.

The expression of hyalinosis in these diseases is directly dependent
on their duration. Hyalinosis of small arteries and arterioles causes atrophy,
deformation and shrinkage of the organ (atherosclerotic nephrocirrhosis).

Types of vascular hyaline. Destruction of the elements of the vascular
wall and plasmatic impregnation can be expressed differently depending on
the features of the pathogenesis of hyalinosis, which are determined by
dyscirculatory, metabolic and immunopathological disorders. They
distinguish: 1) simple hyaline (hypertensive disease, atherosclerosis), 2)
lipohyaline (in diabetes), 3) complex hyaline includes immune complexes,
fibrin, destroyed structures (rheumatic diseases).

Hyalinosis of the connective tissue itself develops as a result of
various processes - fibrinoid swelling, necrosis, sclerosis.

The output of fibrinoid swelling, which causes the destruction of
collagen, tissue impregnation with plasma proteins and glycoproteins,
connective tissue bundles swell, lose their fibrillation and merge into a
homogeneous dense cartilage-like mass. Fibrinoid becomes the basis of
hyaline construction in such cases. Hyalinosis can complete fibrinoid
changes at the bottom of a chronic stomach ulcer, in the tissue of the
appendix in appendicitis, in the focus of chronic inflammation.

With hyalinosis, the connective tissue itself becomes dense, whitish,
translucent (change in heart valves in rheumatism).

In most cases, hyalinosis is an irreversible process, but resorption of
hyaline masses in scars (keloids) is possible. In the hyalinized tissue,
calcium salts often fall out, which is associated with further changes in
both the tissue itself and the soluble parts of the plasma. Sometimes the
hyalinized tissue becomes slimy or undergoes lipoidosis.

Amyloidosis is an ambiguous concept. This is a type of dysproteinosis
and a complication of many diseases of an infectious, inflammatory or



tumor nature. This is an independent disease of a genetic (hereditary
amyloidosis) or unknown yet "primary" nature, a disease of old age, a
tumor-like disease and a disease of the tumor itself (APUD-amyloid). This
does not exhaust the diversity of amyloidosis, which can be considered
equally a problem of modern clinic, a problem of molecular biology.

Amyloid is a glycoprotein in which the fibrillar protein (F-
component) is closely related to plasma glycoproteins (P-component).

The basis of amyloid glycosaminoglycans is chondroitin sulfate,
heparin sulfate, or both of these polysaccharides. Certain connections
between polysaccharides and amyloid proteins have been established.

The chemical nature and physical properties of amyloid testify to the
strength of the bonds of its protein-polysaccharide components between
themselves and the tissue elements where they fall. The strength of these
bonds can explain the resistance of amyloid to the action of many enzymes.
Physico-chemical features of amyloid also determine its tinctorial
properties, which are revealed when using various methods. Congo red,
methyl violet, and especially thioflavin T staining has diagnostic value.

Cellular transformations of the reticuloendothelial system (RES) are
the essence of the pre-amyloid stage, which is characterized by
plasmatization of the RES organs, primarily the spleen, bone marrow,
lymph nodes, and liver.

Synthesis of fibrillar protein amyloid by cells of mesenchymal origin
can be considered proven.

The connection of amyloid fibrils with plasma proteins and
glycoproteins and tissue glycosaminoglycans is the final stage of amyloid
substance formation. The formation of amyloid occurs outside the cells, in
close connection with the fibers of the connective tissue - reticular or
collagen. These data served as the basis for distinguishing two types of
amyloid depending on its relationship to the fibrillar structures of
connective tissue - perireticular and pericollagen.

For perireticular amyloid (AA-amyloidosis), which falls along the
membranes of vessels and glands, as well as along the reticular stroma of
parenchymal organs, the predominant lesion of the spleen, liver, kidneys,
adrenal glands, intestines, and the intima of small and medium-sized
vessels is typical.

Pericollagenous amyloid (AL-amyloidosis), which is formed along the
course of collagen fibers, is characterized by predominant damage to the
adventitia of large and medium-sized vessels, the stroma of the
myocardium, striated and smooth muscles, nerves, and skin (mesenchymal
amyloidosis).



Typical organ localization of amyloid deposits. Most often, the
spleen, kidneys, liver, adrenal glands, intestines are affected, which is
characteristic of parenchymal amyloidosis. The myocardium, skeletal
muscles, lungs, and skin are less frequently affected. Thyroid and
pancreatic glands, lymph nodes, bones, vascular plexuses and brain
substance are even rarer. There are clinical types of amyloidosis: a)
cardiopathic, b) nephropathic, ¢) neuropathic, d) hepatopathic, e) other.

Amyloidosis can be generalized (general, widespread) or local (local).
In some cases, amyloid deposits grow like a tumor ("amyloid tumor"),
amyloid is also formed in tumors of endocrine organs - apudoms, such
amyloid is called - APUD-amyloid.

The appearance of organs in amyloidosis depends on the degree of the
process. If the amyloid deposits are small, the appearance of the organ
changes little and amyloidosis is detected only by microscopic
examination. With pronounced amyloidosis, the organ increases in volume,
becomes very dense, brittle, and on section has a peculiar waxy or greasy
appearance.

Stromal-vascular lipidosis

Stromal-vascular lipidoses include disorders of fat metabolism of
adipose tissue and fat depots, and disorders of fat metabolism (cholesterol
and its esters) in the walls of large arteries in atherosclerosis.

An increase in fat in adipose tissue is called obesity. Depending on
the mechanism of development, the following types of obesity are
distinguished: alimentary, cerebral (in case of trauma, brain tumor),
endocrine (in case of Frelich and Itsenko-Cushing syndrome, adipose-
genital dystrophy, hypothyroidism, etc.), hereditary.

According to external manifestations, there is a symmetric type of
obesity (even distribution of fat), upper type (face, back of head, neck,
upper shoulder girdle), middle type (on the stomach in the form of an
apron) and lower type (thighs and lower legs).

Depending on the percentage of excess body weight, several degrees
of obesity are distinguished: | degree - 20-29%, Il degree - 30-49%, III -
50-59%, IV - more than 100%.

Depending on the number of adipocytes and their size, there can be a
hypertrophic variant of general obesity (the number of adipocytes is
unchanged, adipocytes are enlarged and contain several times more
triglycerides, the course is malignant) and a hyperplastic variant of obesity
(the number of adipocytes is increased, the function of adipocytes is not
disturbed, the course is benign).

Mesenchymal carbohydrate dystrophies.



Mesenchymal carbohydrate dystrophies can be associated with a
violation of the balance of glycoproteins and glycosaminoglycans.
Mesenchymal dystrophy associated with a violation of glycoprotein
metabolism is called mesenchymal mucous dystrophy. Its essence is that
chromotropic substances are released from bonds with proteins and
accumulate mainly in the intermediate substance. In contrast to mucoid
swelling, collagen fibers are replaced by a mucous mass. The connective
tissue itself, the stroma of organs, adipose tissue, and cartilage become
swollen, translucent, mucous-like (tissue slippage), and their cells have a
star-like appearance.

The cause of tissue sliminess most often lies in the dysfunction of the
endocrine glands, exhaustion (for example, mucous edema, or myxedema,
in case of thyroid gland insufficiency; sliminess of connective tissue
formations in cachexia of any genesis).

The process can be reversed, but its progression leads to tissue
colicivation and necrosis with the formation of mucus-filled cavities.

The functional significance of tissue mucinization is determined by
the severity of the process, its duration, and the nature of the tissue that has
undergone dystrophy.

Hereditary disorders of glycosaminoglycan (mucopolysaccharide)
metabolism are represented by a large group of accumulation diseases -
mucopolysaccharidoses. Among them, the main clinical significance is
gargoyleism, or Pfoundler-Gurler disease, which is characterized by
disproportionate growth, deformation of the skull ("massive skull"), other
bones of the skeleton, the presence of heart defects, inguinal and umbilical
hernias, opacification of the cornea, hepato- and splenomegaly. It is
believed that the basis of mucopolysaccharidoses is the deficiency of a
specific factor that determines the exchange of glycosaminoglycans.

Mixed dystrophies. Mixed dystrophies are characterized by metabolic
disorders in the parenchyma, stroma, walls of blood vessels, organs and
tissues. Mixed dystrophies occur in disorders of the metabolism of complex
proteins - chromoproteins, nucleoproteins, lipoproteins, minerals.

Violation of chromoprotein metabolism. Endogenous pigments -
chromoproteins - are divided into hemoglobinogenic, proteinogenic or
tyrosinogenic and lipidogenic.

Hemoglobinogenic pigments: ferritin, hemosiderin, bile pigments,
hematoidin, hematins, porphyrin.

Ferritin is an iron protein containing up to 23% iron. Depending on
the origin, anabolic and catabolic ferritin are distinguished. Anabolic
ferritin is formed from iron absorbed in the intestine, catabolic - from iron
in hemolyzed erythrocytes. Normally, ferrin is found in the liver, spleen,



bone marrow, and lymph nodes, taking part in the synthesis of hemoglobin,
hemosiderin, and cytochromes. In conditions of pathology, the amount of
ferritin can increase. The irreversibility of shock accompanied by vascular
collapse is explained by ferritinemia, since the active form - SH-ferritin,
which has vasoparalytic and hypotensive properties, acts as an adrenaline
antagonist.

Hemosiderin consists of a protein - globin and a prosthetic pigment
part - heme, it is formed intracellularly in the form of brown grains. It
contains iron and is determined by the Perls reaction (under the action of
ferric blue potassium and hydrochloric acid, a blue color is formed -
"Berlin blue"), turns black from ammonium sulphide. In pathological
conditions, excessive accumulation of hemosiderin is observed -
hemosiderosis. General hemosiderosis develops with intravascular
destruction of erythrocytes and occurs in diseases of the hematopoietic
system, intoxication with hemolytic poisons, some infectious diseases,
transfusions of other blood groups, etc. The spleen, liver, bone marrow and
lymph nodes become rusty brown.

A disease close to general hemosiderosis is hemochromatosis, which
can be primary (impaired absorption of iron in the small intestine) and
secondary. The disease is associated with an overload of the body with
iron. In the form of ferritin and hemosiderin, it is deposited mainly in
parenchymal elements of various organs, as a result of which they acquire a
brown color. The result is sclerosis and atrophy of internal organs.

Data on the prevalence of hemochromatosis force one to treat with
caution the fortification of food products with iron, which is widely
practiced, the consequences of which, in relation to risk groups for the
development of microelement overload, are practically not studied.

The classification of microelement diseases associated with iron
metabolism disorders is reflected in the Online Mendelian Inheritance in
Man (OMIM) register.

Bile pigments - bilirubin, biliverdin, urobilin.

Bilirubin is formed in the reticular cells of the spleen, liver and bone
marrow. From these cells, bilirubin enters hepatocytes, where bile is
synthesized.

An increase in the content of bile pigments in the blood and staining
of tissues in yellow color (jaundice) is observed in various pathological
conditions.

Suprahepatic (hemolytic) jaundice occurs with hemolysis of
erythrocytes. It occurs with blood diseases (anemia, leukemia), some
infectious diseases (malaria, sepsis, typhoid) and intoxications.



Hepatic (parenchymal) jaundice occurs with infections and
intoxications (viral hepatitis, sepsis, acute toxic dystrophy of the liver,
phosphorus, arsenic, mushroom poisoning). Liver cells lose the ability to
synthesize bilirubin and secrete it into the bile ducts.

Subhepatic (mechanical) jaundice develops when the outflow of bile
from the liver is obstructed. Occurs with gallstone disease, biliary tract
cancer, etc. Bile stagnation leads to stretching of the bile ducts and rupture
of bile capillaries. Bile enters the blood, causes jaundice and general
intoxication of the body.

Hematoidin is a bright orange crystalline pigment that does not
contain iron and is formed outside the cells in the centers of hemorrhages
and infarcts under anaerobic conditions.

Hematins are an oxidized form of heme and are formed during
hemolysis of oxyhemoglobin. They have the appearance of dark brown or
black diamond-shaped crystals or grains, give birefringence in polarized
light (anisotropic), contain iron in a bound state, dissolve in alkalis,
sparingly soluble in acids, discolored by hydrogen peroxide.

Hematins found in tissues include: malarial pigment (hemomelanin),
hydrochloric acid hematin (hemin) and formalin pigment. Histochemical
properties of these pigments are identical.

Hemomelanin is a malarial pigment. It is formed in the body of a
malarial plasmodium that parasitizes erythrocytes. It has the appearance of
black-brown grains. When erythrocytes are destroyed, it enters the blood
and undergoes phagocytosis by cells of the reticuloendothelial system. The
spleen, liver, lymph nodes, bone marrow, and brain acquire a gray-aspid
color.

Hydrochloric acid hematin (hemin) is formed in erosions and ulcers
of the stomach under the action of enzymes of gastric juice and
hydrochloric acid on hemoglobin. The site of the defect of the gastric
mucosa acquires a brown-black color. Hydrochloric hematin crystals in
polarized light reveal the properties of anisotropy and dichroism.

Formalin pigment in the form of dark brown needles or granules is
found in tissues when they are fixed in acidic formalin (this pigment is not
formed if formalin has a pH greater than 6.0). It is considered a hematin
derivative.

Porphyrins are precursors of the prosthetic part of hemoglobin, having the
same tetrapyrrole ring as heme, but without iron. Porphyrins are chemically
similar to bilirubin: they dissolve in chloroform, ether, and pyridine. The
method of detecting porphyrins is based on the ability of solutions of these
pigments to give red or orange fluorescence in ultraviolet light (fluorescent
pigments).



Normally, a small amount of porphyrins is found in blood, urine, and
tissues. They have the property of increasing the sensitivity of the body,
primarily the skin, to light and therefore play the role of melanin
antagonist.

With disorders of porphyrin metabolism, porphyrias occur, which are
characterized by an increase in the content of pigments in the blood
(porphyrinemia) and urine (porphyrinuria), a sharp increase in sensitivity to
ultraviolet rays (photophobia, erythema, dermatitis). Acquired and
congenital porphyria are distinguished.

Acquired porphyria is observed with intoxication (lead, sulfazole,
barbiturates), vitamin deficiency (pellagra), pernicious anemia, and some
liver diseases. There is a violation of the function of the nervous system,
increased sensitivity to light, jaundice often develops, skin pigmentation, a
large amount of porphyrins is found in the urine.

Congenital porphyria is a rare hereditary disease. When porphyrin
synthesis is disrupted in erythroblasts, the erythropoietic form develops,
and when porphyrin synthesis is disrupted in liver cells, the hepatic form of
porphyria develops.

Violation of the metabolism of proteinogenic (tyrosinogenic) pigments

Melanin is a black-brown pigment contained in the cells of the
epidermis, hair, iris and retina of the eyes. Its composition includes carbon,
nitrogen, and sulfur. In the melanoblasts of the basal layer of the epidermis,
dioxyphenylalanine is formed from tyrosine under the influence of
tyrosinase in the presence of vitamin C, which in turn is transformed into
melanin under the influence of tyrosinase. The pigment can be captured by
macrophages - melanophages and transported deep into the tissues.
Regulation of melanin exchange is carried out by endocrine glands: adrenal
glands, gonads, pituitary gland, thyroid gland. There are racial and
individual differences in melanin content. A physiological increase in
melanin in the skin is observed under the action of ultraviolet rays.
Violation of melanin metabolism can be manifested in an increase
(hyperpigmentation) and decrease (hypopigmentation) of its content. And
that

Hyperpigmentation develops with cachexia, vitamin diseases
(pellagra, scurvy), Addison's disease (a sharp decrease in adrenal function
with tuberculosis, amyloidosis). Local hyperpigmentation: pigment spots,
colon melanosis, chloasma during pregnancy, some tumors (melanoma).
General hypopigmentation - albinism (congenital disease). Local
hypopigmentation - leukoderma, vitiligo.

Adrenochrome, a product of adrenaline oxidation, is found in the
form of granules in the cells of the medulla of the adrenal glands.



The pigment of enterochromaffin cell granules scattered in various
parts of the gastrointestinal tract is a derivative of tryptophan. In tumors
from these cells, called carcinoids, there are usually many granules
containing pigment.

Violation of the metabolism of lipidogenic pigments

Lipofuscin is a glycoprotein in which fats predominate, and
phospholipids are among them. Lipofuscin is a normal component of the
cell. In pathological conditions, the amount of lipofuscin increases sharply
(lipofuscinosis). It can be primary (congenital) and secondary, it is
observed most often in the elderly, as well as in debilitating diseases that
cause cachexia (brown atrophy of the myocardium, liver), with increased
functional load (lipofuscinosis of the myocardium in heart disease), with
phagocytosis (lipofuscinosis of the macrophage) .

Lipochromes are represented by lipids in which carotenoids are
dissolved, which are the source of the formation of vitamin A. Lipochromes
give a yellow color to adipose tissue, adrenal cortex, and blood serum. In
conditions of pathology, there is an excessive accumulation of lipochromes
(diabetes). With cachexia, lipochromes condense in adipose tissue, which
becomes ocher-yellow.

Ceroid is a lipopigment of mesenchymal cells, mainly macrophages.
Ceroid formation is most often observed with tissue necrosis, especially if
lipid oxidation is exacerbated by hemorrhage.

Violation of nucleoprotein metabolism

Nucleoproteins are formed from protein and nucleic acids (DNA and
RNA). The final product of nucleic acid metabolism is uric acid and its
salts. Therefore, the presence of uric acid and its salts in tissues, which is
observed in uric acid infarction and gout, indicates a violation of
nucleoprotein metabolism.

Uric acid infarction occurs in newborns who have lived for at least
two days, and is manifested by the precipitation of amorphous masses of
uric acid sodium and ammonium in the tubules and collecting tubules of the
kidneys. These cells on the section of the kidney have a triangular shape,
reminiscent of a heart attack.

Gout is a disease that is characterized by periodic drops of sodium
uric acid in the synovium and cartilage of small joints, ankle and knee
joints, in tendons and joint bags, in the cartilage of the auricles. At the
place of deposition of salts, necrosis develops, surrounded by an
inflammatory reaction with the accumulation of giant cells of the type of
foreign bodies - a gouty lump is formed, which may later become covered
with ulcers. Often, gout is a congenital metabolic disorder (primary gout),
sometimes it is a complication of other diseases (secondary gout), such as



nephrocirrhosis, blood diseases, etc.

Urinary stone disease, like gout, can be primarily associated with
purine metabolism disorders and be a manifestation of uric acid diathesis.
In the kidneys, the accumulation of uric acid and uric acid sodium salts in
the tubules with obturation of their lumen, the development of secondary
inflammatory and atrophic changes is noted.

Violations of mineral metabolism (mineral dystrophies)

More than 20 elements are involved in mineral exchange.
Disturbances in the metabolism of calcium, potassium, copper and iron are
of the greatest practical importance.

Calcium is associated with the processes of permeability of cell
membranes, excitability of the neuromuscular apparatus, blood coagulation,
regulation of the acid-base state, formation of the skeleton, etc. Calcium
exchange is carried out by the neurohumoral pathway. Disorders of calcium
metabolism in body tissues are called calcification (calcific dystrophy). Its
morphological manifestation is the precipitation of calcium salts from the
dissolved state and their accumulation in cells or intercellular substance.
By prevalence, the process can be general or local.

Calcific dystrophy can be cellular, extracellular and mixed. The
process can be systemic (widespread) and local. There are three forms of
calcification: 1) metastatic, 2) dystrophic, 3) metabolic.

Metastatic calcification (calcareous metastases) is a general process
of calcium release from the depot and delayed removal from the body,
which causes calcium to precipitate in tissues and organs with an alkaline
environment (artery wall, myocardium, lungs, gastric mucosa, kidney
tubules).

Dystrophic calcification (petrification) - has a local character, the
precipitation of lime is usually found in dead tissues and tissues with deep
dystrophic changes or necrosis (caseous foci in tuberculosis, gums in
syphilis, heart attacks, parasites, dead fetus, scars, cartilage).

Metabolic calcification (calcific gout) is a local or systemic disease in
which lime accumulates in the skin, tendons, muscles, nerves, and vessel
walls. The reason is not established.

Violation of calcium metabolism can be accompanied by a decrease in
the amount of calcium in the depot (bone system), occurs in rickets,
osteomalacia, parathyroid osteodystrophy.

Rickets is a chronic disease characterized by a change in phosphorus-
calcium metabolism with a violation of bone mineralization and the process
of bone formation with the development of bone deformations.



Copper is a mandatory component of the cytoplasm, where it
participates in enzymatic reactions.

Acquired copper deficiency is rare, mainly in children and adults who
are on parenteral nutrition for a long time. Such patients develop anemia
and leukopenia.

Congenital disorder of copper metabolism develops in Wilson-
Konovalov disease (hepatocerebral dystrophy). An autosomal recessive
disease characterized by a decrease in serum ceruloplasmin (a copper-
binding protein). The disease is manifested by significant deposition of
copper in the cells of the liver, kidneys, brain and cornea. Different types
of changes are detected in the liver - chronic active hepatitis, large- or
small-nodular cirrhosis. Angiotoxic changes (paralysis of small vessels,
stasis, hemorrhages, edema, foci of necrosis, cysts) and cytotoxic changes
(dystrophy and necrosis of nerve cells and astroglia; characteristic
appearance ugly nuclei, naked nuclei, chromatolysis). A greenish ring of
Kaiser-Fleischer appears in the peripheral parts of the cornea,

Formation of stones

Stones (concrements) are dense formations lying freely in cavity
organs or excretory ducts of glands. Stones are formed as a result of
precipitation of salts from liquids located in these cavities or ducts.

The appearance of stones (shape, size, color, structure) is different,
depending on localization in one or another cavity, chemical composition,
mechanism of formation. There are huge stones and microliths. The shape
of the stone often repeats the cavity it fills: round or oval stones - in the
urinary and gall bladders, appendages - in the bowls and cups of the
kidneys, cylindrical - in the ducts of the glands. Stones can be single or
numerous. In the latter case, the stones often have a faceted, polished
surface (faceted stones). The surface of stones is not only smooth, but also
rough (oxalates, for example, resemble mulberry berries), which injures the
mucous membrane and causes its inflammation. The color of the stones is
determined by their chemical composition: white (phosphates), yellow
(urates), dark brown or dark green (pigment) stones. In some cases, stones
have a radial structure (crystalloid), in others - layered (colloidal), in
others - layered-radial (colloidal-crystalloid). The chemical composition of
stones is also different. Gallstones can be cholesterol, pigment, calcareous
or cholesterol-pigment-calcareous (complex or combined stones). Urinary
stones can consist of uric acid and its salts (urates), calcium phosphate
(phosphates), calcium oxalate (oxalates), cystine and xanthine. Bronchial
stones usually consist of mucus encrusted with lime. Urinary stones can
consist of uric acid and its salts (urates), calcium phosphate (phosphates),
calcium oxalate (oxalates), cystine and xanthine. Bronchial stones usually
consist of mucus encrusted with lime. Urinary stones can consist of uric



acid and its salts (urates), calcium phosphate (phosphates), calcium oxalate
(oxalates), cystine and xanthine. Bronchial stones usually consist of mucus
encrusted with lime.

Most often, stones are formed in the biliary and urinary tracts and are
the cause of the development of gallstones and urolithiasis. They are also
found in other cavities and ducts: in the excretory ducts of the pancreas and
salivary glands, in the bronchi and bronchiectasis (bronchial stones), in the
crypts of the tonsils. A special type of stones is the so-called venous stones
(phlebolites), which are petrified blood clots that have separated from the
wall, and intestinal stones (coprolites), which occur when the contents of
the intestine are encrusted.

The pathogenesis of stone formation is very complex and is determined
by general and local factors. General factors include all kinds of metabolic
disorders (fat, nucleoprotein, carbohydrates, minerals). For local ones -
secretion disorders, inflammatory processes. The presence of stones can
lead to diseases. Their complications are unfavorable (obturation of the
ducts, inflammation, necrosis and perforation of the wall, formation of
adhesions and cysts).

Materials on the activation of students of higher education during the
lecture: questions, situational tasks, etc(if necessary):

A 25-year-old patient with a clinical picture of nephrotic syndrome underwent

a puncture biopsy of the kidney. During microscopic examination, the cells of the
epithelium of the proximal tubules of the nephron are enlarged in volume, in the
cytoplasm there are vacuoles with a transparent liquid, the nucleus is shifted to the
periphery. What kind of dystrophy was found in the epithelium of the tubules?

And hydropic

B Grainy

CZhirova

Rohova

EHyaline droplet

During histological examination of the myocardium of a 47-year-old patient
with rheumatic heart disease (sectional material), large optically empty vacuoles were
found in cardiomyocytes. When stained with osmic acid, they are black, when stained
with Sudan I11 - yellow-red. Name the type of pathological process:

And fatty dystrophy

BHyaline droplet dystrophy

Hydropic dystrophy

DCarbohydrate dystrophy

Dysproteinosis

A 35-year-old woman was diagnosed with pharyngeal diphtheria. She died of
acute heart failure. On autopsy: the heart cavity is widened in cross section, the heart
muscle is dull, flaccid, variegated on cross-section, with yellowish areas under the



endocardium. What type of dystrophy is detected in cardiomyocytes?

And Zhirova

B Hydrocarbon

CBalloon

DHyaline droplet

Hydropic

In a 45-year-old woman who died of chronic alcohol intoxication, the liver was
sharply enlarged, had a dough-like consistency, and was yellowish in color at the
autopsy. Microscopically, optically empty vacuoles of various sizes are found in the
cytoplasm of hepatocytes when stained with hematoxylin and eosin. What kind of
dystrophy does the place have?

A Parenchymatous fat

BCarbohydrate parenchymatous

CHyaline droplet

DMesenchymal fat

Hydropic

In a 45-year-old woman who died of chronic alcohol intoxication, the liver was
sharply enlarged, had a dough-like consistency, and was yellowish in color at the
autopsy. Microscopically, optically empty vacuoles of various sizes are found in the
cytoplasm of hepatocytes when stained with hematoxylin and eosin. What kind of
dystrophy does the place have?

A Parenchymatous fat

BCarbohydrate parenchymatous

CHyaline droplet

DMesenchymal fat

Hydropic

At the autopsy of a 49-year-old man who was in a hospital with hepatotropic
intoxication and died suddenly, the liver was enlarged, flaccid, yellow-brown in
color; drops of fat are visible on the surface of the liver cut and the knife blade.
Microscopically: the hepatocytes of the periphery of classical liver lobes contain a
mass of small droplets that fill the cytoplasm and push the nucleus to the periphery.
Which process most likely takes place in the liver?:

A Fatty liver dystrophy

BSphingomyelin lipidosis (Niemann-Pick disease)

Generalized gangliosidosis (Norman-Landing disease)

Ganglioside lipidosis (Tay-Sachs disease)

Cerebroside lipidosis (Gauche disease)

The child was diagnosed with pharyngeal diphtheria at the clinic. She died of
acute heart failure. At the autopsy, it was found that the cavities of the heart are
expanded in diameter, the heart muscle has a dull, lethargic, variegated appearance,
with yellowish areas. In the cytoplasm of some cardiomyocytes with preserved
cytoplasm, small vacuoles are detected, on frozen sections, vacuoles are stained with
Sudan Il in a yellow-hot color. What type of dystrophy is detected in
cardiomyocytes?:

And Zhirova



BHyaline - dropsy

Hydropic

D Hydrocarbon

EBalloon

At the autopsy of the corpse of a woman who died with symptoms of heart
failure, the heart is enlarged in volume, flabby; myocardium - clay-yellow, dull; from
the side of the endocardium, a yellow-white streak is visible (tiger heart).
Microscopically: the groups of cardiomyocytes do not have transverse striations, the
cytoplasm of cardiomyocytes contains small drops that are stained black with Sudan
IV. Your diagnosis?:

A Fatty dystrophy of the myocardium

BCardiosclerosis

Rheumatic myocarditis

Heart obesity

EMyomalacia

In a 62-year-old man who died with increasing symptoms of heart failure, an
enlarged heart was found at autopsy. The heart has a flaccid consistency, the
chambers are stretched, the myocardium is dull, clay-yellow on cross-section. From
the endocardium, a yellow-white striation is visible, which is especially pronounced
in the papillary muscles.

What is the most likely pathological process?:

A Fatty dystrophy of the myocardium

Myomalacia

Cardiosclerosis

Obesity of the heart

Dilated cardiomyopathy

In a woman with severe intoxication due to sepsis, which was the direct cause of
death, an autopsy revealed a "tiger heart". Microscopically, lipids were found in the
cytoplasm of cardiomyocytes. What morphogenetic mechanism of development
mainly underlies this dystrophy?:

Decomposition

BSedimentation

CTransformation

D Infiltration

Distorted synthesis

During the autopsy, it was found that the lungs were dense, brown in color due

to the deposition of endogenous pigment. It is known that the patient had chronic
venous stasis in the small circle of blood circulation during his life. What
pathological process caused such a picture?
And Hemosiderosis
BMelanosis
CZhovtyanitsa
Porphyria
ECalcinosis
At the autopsy of a deceased man in his 70s, the heart was reduced in size, there was



no fatty tissue under the epicardium, and the myocardium was dense and brown in
color. Under microscopy, cardiomyocytes are reduced in size, there are many
granules of the brown lipofuscin pigment in the sarcoplasm. Determine the nature of
the pathological process in the myocardium:

ABura atrophy

Amyloidosis

Fatty dystrophy

D Hemochromatosis

Hypertrophy

An autopsy of a woman who suffered from adenoma of the parathyroid glands with
hyperproduction of parathyroid hormone and died of chronic kidney failure revealed
lime deposits in the stomach, lungs, and kidneys. What is the mechanism of
development of calcification?

A Metastatic

B Metabolic

C Dystrophic

D Mixed

E-

A 46-year-old patient with rheumatic stenosis died of chronic pulmonary and heart
failure. An autopsy revealed dense brown lungs. What pigment caused the color of
the lungs?

Hemosiderin

BMelanin

Lipofuscin

Porphyrin

EHemozoin

In typhoid fever, necrotized Peyer's patches of the small intestine are yellow-brown in
color. What pigment permeates the necrotic tissue?:

ABilirubin

BMelanin

Lipofuscin

DHemoglobin

Eindol

General material and bulk-methodological support of the lecture:

Questions for self-control:

1. General organization of the pathomorphology course
2. Definition of pathological anatomy (pathomorphology) as a subject



3. Development of pathomorphology as an independent science
4. Goals and objectives of our subject
5. Methods of pathological anatomy: autopsy and biopsy (with macroscopy,
microscopy: light, phase-contrast, luminescence microscopy, histochemistry,
immunohistochemistry, electron microscopy, genetic studies, etc.).
6. General information about pathogenic factors (endogenous and exogenous)
7. Types of cellular reactions (cellular response) to damage and development
pathologies.
8. Definition of dystrophies (degenerations), causes of their development.
9. Mechanisms of development of dystrophies.
10. Types of dystrophies according to various signs, their morphology
characteristics.
11. Intracellular (parenchymal) dystrophies, classification.
12. Intracellular protein dystrophies: granular, hyaline-droplet, hydropic, keratoid.
Morphological characteristics, complications, consequences
13. Intracellular fatty dystrophy: powdery, small droplet, large droplet; fatty
degeneration of the heart, kidneys, liver. Morphological characteristics,
complications, consequences.
14. Intracellular carbohydrate degeneration. Accumulation diseases (storage
diseases).
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Lecture No. 2

Subject: Necrosis-definition, terms and phases of development, consequences.
Clinical and morphological forms of necrosis. Pathological anatomy of multiple
organ failure. Fundamentals of Thanatology. Death, mechanisms, signs. Biological,
medical, social aspects due to a chronic incurable disease. The concept of
thanatogenesis. Structural mechanisms of cessation of activity of vital organs during
the natural course of the disease. Complications of stopping the work of the heart,
lungs, brain, kidneys, and liver.

Actuality of theme:Necrosis is the premature death and destruction of cells in a



living organism under the influence of factors, most often critical damage, terms and
phases of development, consequences. Clinical and morphological forms of necrosis.
Pathological anatomy of multiple organ failure. The basics of thanatology. Death,
mechanisms, signs. Biological, medical, social aspects due to a chronic incurable
disease. The concept of thanatogenesis. Structural mechanisms of cessation of
activity of vital organs during the natural course of the disease. The immediate
consequences of stopping the work of the heart, lungs, brain, kidneys, liver.

Goal: Familiarize yourself with the topic "Necrosis", its development phases,
the consequences of the cause, forms and types, types of gangrene, determining the
causes of pressure ulcers, and the causes of heart attacks, strokes, necrosis,
understand the features of apoptosis, the concept of PON, and death.

Basic concepts:Necrosis, Coagulation (dry) necrosis, Infarct, Caseous necrosis,
Zenker's, Fibrinoid, Fatty, Enzymatic fatty, Non-enzymatic fatty, Gangrene, Dry
gangrene, Wet gangrene, Gas gangrene, Bedsore, Colicative necrosis, Brain
infarction, Necrosis, Apoptosis, PON , Death.

Plan and organizational structure of the lecture:

Greetings, verification of those present, announcement of the topic, purpose of the
lesson, motivation of higher education seekers to study the topic.

Content of lecture material (lecture text)

Necrosis(from the Greek nekros — dead) — death, death of cells and tissues in a
living organism under the influence of disease-causing factors. This type of cell death
is not genetically controlled.

Causes of necrosis: physical (gunshot wounds, radiation, electricity, low and
high temperatures - frostbite and burns); toxic (acids, alkalis, salts of heavy metals,
enzymes, drugs, ethyl alcohol, etc.); biological (bacteria, viruses, protozoa); allergic
(endo- and exoantigens, for example, fibrinoid necrosis in infectious-allergic and
autoimmune diseases, Artus phenomenon); vascular (heart attack - vascular necrosis);
trophoneurotic (bedsores, unhealed ulcers).

Depending on the mechanism of action of the pathogenic factor, the following
are distinguished: direct necrosis caused directly by the action of the factor
(traumatic, toxic, and biological necrosis); indirect necrosis, which occurs directly

through the vascular and neuroendocrine systems (allergic, vascular and



trophoneurotic necrosis).

Necrosis is preceded by a period of necrobiosis, the morphological substrate
of which is dystrophic changes. In the initial period of necrobiosis, the cell is not
morphologically changed. 1-3 hours must elapse before changes visible by electron
microscopy or histochemistry appear, and at least 6-8 hours before changes visible

by light microscopy appear; macroscopic changes develop even later.

One of the important and significant morphological signs of cell necrosis is
changes in the structure of the nucleus. The chromatin of the dead cell condenses into
large clumps, and the nucleus decreases in volume, becomes wrinkled, dense,
intensely basophilic, i.e., stained dark blue with hematoxylin. This process is called
karyopyknosis (shrinking). The pyknotic nucleus can then break up into numerous
small basophilic particles (karyorrhexis) or undergo lysis (dissolution) as a result of
the action of lysosomal deoxyribonuclease (karyolysis). Then it increases in volume,
barely staining with hematoxylin, the contours of the nucleus are gradually lost. With
rapidly developing necrosis, the nucleus undergoes lysis without a pyknotic stage.

In the cytoplasm, coagulation of proteins takes place, which is changed mainly
by their colicivation.

Changes in the intercellular substance include both interstitium and fibrous
structures. Most often, changes characteristic of fibrinoid necrosis develop: collagen,
elastic and reticulin fibers turn into dense, homogeneous pink, sometimes basophilic
masses that can undergo fragmentation, disintegration into lumps or lysis. Less often,
edema, lysis, and sloughing of fibrous structures can be observed, which is
characteristic of colliquative necrosis.

Necrosis is manifested by various clinical and morphological changes. The
differences depend on the structural and functional features of organs and tissues, the
speed and type of necrosis, as well as the causes of its occurrence and conditions of
development. Among the clinical and morphological forms of necrosis, coagulation
(dry) necrosis and colliquation (wet) necrosis are distinguished.

Coagulation (dry) necrosis.With this type of necrosis, cells that have died

retain their contours for several days. Cells without a nucleus appear as a mass of



coagulated, homogeneous, pink cytoplasm.

The mechanism of coagulation necrosis is not clear enough. Coagulation of
cytoplasmic proteins makes them resistant to the action of lysosomal enzymes and, in
connection with this, their dissolution slows down.

Coagulation necrosis usually occurs in organs that are rich in proteins and poor
in fluids, for example, in the kidneys, myocardium, adrenal glands, spleen, mainly
due to insufficient blood circulation and anoxia, the effects of physical, chemical and
other damaging factors, for example, coagulation necrosis of cells liver in case of
viral damage or during the action of toxic agents of bacterial and non-bacterial origin.
Coagulation necrosis is also called dry, because it is characterized by the fact that it
causes dead, dry, dense areas that crumble, white or yellow in color.

Infarctis a dead area of an organ or tissue that is excluded from blood
circulation as a result of a sudden cessation of blood supply (ischemia). A heart attack
Is a type of vascular (ischemic) coagulation or colliquation necrosis. Causes of heart
attack: acute ischemia (caused by prolonged spasm, thrombosis or embolism,
pressure on the arteries from the outside) and functional load of the organ in
conditions with insufficient blood supply. Usually, heart attacks have a wedge-shaped
shape. At the same time, the pointed part of the wedge faces the gate of the organ, and
the wide part goes to the periphery. An infarct can involve a large part or the entire
organ (subtotal or total infarct) or can be detected only under a microscope
(microinfarct). If the heart attack develops according to the type of coagulation
necrosis, then the tissue in the area of death becomes compacted, becomes dry, white-
yellow in color (infarction of the myocardium, kidneys, spleen). Depending on the
mechanism of development and appearance, the following are distinguished: white
(ischemic) heart attack (with complete cessation of arterial blood circulation in the
organs); red (hemorrhagic) heart attack (when blood exits the infarct zone from
necrotized vessels of the microcirculatory channel); white heart attack with a
hemorrhagic crown.

Aseptic and septic heart attacks are distinguished. Most infarcts of internal

organs that do not come into contact with the environment are aseptic. Septic heart



attacks occur only when a secondary bacterial infection enters necrotized tissues.

Infarcts of the heart, brain, intestines, lungs, kidneys, spleen have the greatest
clinical significance.

In the heart, the infarct is white with a hemorrhagic crown, has an irregular
shape, occurs more often in the left ventricle and interventricular septum. Necrosis
can be localized under the endocardium, epicardium, in the thickness of the
myocardium or cover the entire thickness of the myocardium. In the area of
infarction, thrombotic layers appear on the endocardium, and fibrinous layers appear
on the pericardium.

A hemorrhagic heart attack occurs in the lungs, the cause of which is
thromboembolism, less often - thrombosis in vasculitis. The area of the infarction is
well separated, has the shape of a cone, the base of which is turned to the pleura.
Layers of fibrin appear on the pleura, and a thrombus or embolus is found in the
branches of the pulmonary artery.

In the kidneys, the infarct is white with a hemorrhagic crown. A cone-shaped
area of necrosis covers either the cortical substance or the entire thickness of the
parenchyma.

In the spleen, there are white infarcts with reactive fibrous inflammation of the
capsule and the subsequent formation of adhesions with the diaphragm, parietal leaf
of the peritoneum, etc.

In the intestines, infarcts are hemorrhagic and always subject to septic
disintegration, which causes perforation of the intestinal wall and the development of
peritonitis.

Caseous necrosisdevelops in tuberculosis, syphilis, leprosy, as well as in
lymphogranulomatosis. It is also called specific, because it is most often found in
specific infectious granulomas. In the internal organs, a dry, limited area of white-
yellowish tissue appears, which crumbles easily. In syphilitic granulomas, very often
such areas do not crumble, but are pasty, resembling glue. This is a mixed (that is,
extra- and intracellular) type of necrosis, in which both parenchyma and stroma (both

cells and fibers) die. Microscopically, this area of the tissue is structureless,



homogeneous, stained pink with hematoxylin and eosin, chromatin lumps of nuclei
(karyorrhexis) are clearly visible.

Waxy, or Zenker's necrosis (necrosis of muscles, most often of the front
abdominal wall and thigh, with severe infections - typhoid and typhus, cholera);

Fibrinoid necrosis— type of necrosis of connective tissue, which was previously
considered in the lecture "Stromal-vascular dystrophy™ as a result of fibrinoid edema.
Fibrinoid necrosis is observed in allergic autoimmune diseases (for example,
rheumatism, rheumatoid arthritis and systemic lupus erythematosus). Collagen fibers
and smooth muscles of the middle layer of blood vessels are the most damaged.
Fibrinoid necrosis of arterioles is observed in malignant hypertension. This necrosis
Is characterized by the loss of the normal structure of collagen fibers and the
accumulation of a homogeneous, bright pink necrotic material that microscopically
resembles fibrin.

Fat necrosiscan be enzymatic or non-enzymatic.

Enzymatic fat necrosismost often occurs in acute pancreatitis and damage to
the pancreas, when pancreatic enzymes leave the ducts in the surrounding tissues.
Pancreatic lipase acts on triglycerides in fat cells, breaking them down into glycerol
and fatty acids, which interact with plasma calcium ions to form calcium soaps. At
the same time, opaque, white (like chalk) plagues and nodules (steatonecrosis) appear
in the adipose tissue surrounded by the pancreas.

With pancreatitis, it is possible for lipase to enter the bloodstream, followed by
widespread distribution, which is the cause of fat necrosis in many parts of the body.

Subcutaneous adipose tissue and bone marrow are most often damaged.

Non-enzymatic fat necrosisobserved in the mammary gland, subcutaneous
adipose tissue and in the abdominal cavity. Most patients have a history of trauma.
Non-enzymatic fat necrosis is also called traumatic fat necrosis, even if trauma is not
identified as the underlying cause. Non-enzymatic fat necrosis causes an
inflammatory response characterized by the presence of numerous macrophages with
foamy cytoplasm, neutrophils, and lymphocytes. This is followed by fibrosis, and this

process is sometimes difficult to distinguish from a tumor.



Gangrene(from the Greek gangraina - fire): this is the necrosis of tissues that
are in contact with the external environment and change under its influence. The term
"gangrene" is widely used to denote a clinical and morphological condition in which
tissue necrosis is often complicated by a secondary bacterial infection of various
degrees of severity or, being in contact with the external environment, secondary
changes occur as a result. Dry, wet, gas gangrene and bedsores are distinguished.

Dry gangreneis necrosis of tissues that are in contact with the external
environment, necrosis occurs without the participation of microorganisms. Dry
gangrene most often occurs on the limbs as a result of ischemic coagulation necrosis
of tissues. Necrotized tissues look black, dry, they are clearly separated from the
adjacent viable tissue. Demarcation inflammation occurs at the border with healthy
tissues. The color change is due to the transformation of hemoglobinogenic pigments
in the presence of hydrogen sulfide into iron sulfide.

Wet gangrenedevelops as a result of attachment to necrotic tissue changes of a
severe bacterial infection. Under the action of enzymes of microorganisms, secondary
colicivation occurs. Cell lysis by enzymes that are not produced in the cell itself, but
penetrate from the outside, is called heterolysis. The type of microorganisms depends
on the localization of gangrene. Moist gangrene usually develops in tissues rich in
moisture. It can be found on the limbs, but more often in internal organs, for example,
in the intestine with obstruction of mesenteric arteries (thrombosis, embolism), in the
lungs as a complication of pneumonia (influenza, measles). Children weakened by an
infectious disease (more often measles) may develop wet gangrene of the soft tissues
of the cheeks and perineum, which is called a noma (from the Greek nome - water
cancer). Acute inflammation and accumulation of bacteria is the reason why

Gas gangreneoccurs when the wound is infected with anaerobic flora, for
example, Clostridium perfringens and other microorganisms of this group. It is
characterized by widespread tissue necrosis and the formation of gases due to the
enzymatic activity of the bacterium. The main manifestations are similar to wet
gangrene, but with the additional presence of gas in the tissues. Crepitation (cracking

phenomenon during palpation) is a frequent clinical symptom of gas gangrene.



Bed-sore(decubitus) is a type of gangrene, necrosis of the superficial parts of
the body (skin, soft tissues), which are subject to pressure between the bed and the
bone. Therefore, bedsores most often appear in the areas of the sacrum, spinous
processes of the vertebrae, and the greater trochanter of the femur. According to its
genesis, it is trophoneurotic necrosis, because vessels and nerves are squeezed, which
increases tissue trophic disorders in seriously ill patients suffering from
cardiovascular, oncological, infectious or nervous diseases.

Colicative (moist) necrosis.

Colicative (wet) necrosis is characterized by the melting of dead tissue. It
develops in tissues relatively poor in proteins and rich in liquid, where there are
favorable conditions for hydrolytic processes. Cell lysis occurs as a result of the
action of own enzymes (autolysis). A typical example of moist colliquative necrosis is
an area of gray softening (ischemic infarction) of the brain.

Brain infarctionoften called softening, because the main macroscopic feature is
a decrease in the elasticity of the brain tissue in the affected area in all terms. During
the first days, it is a vaguely limited area of a bluish shade, soft to the touch. By the
end of the first days, the area becomes clearer and pales. In the following days, the
brain substance in this area becomes even more limp, yellowish in color, sometimes
even with a greenish tint.

Microscopically, the brain tissue is homogeneous, structureless, slightly pink
when stained with hematoxylin and eosin. Resorption of dead tissues is carried out by
macrophages, which have the appearance of fat-granular balls.

Necrosis is an irreversible process. With a relatively favorable outcome,
reactive inflammation occurs around the dead tissue, which separates the dead tissue.
Such inflammation is called demarcation, and the separation zone is called the
demarcation zone. In this zone, blood vessels expand, hematoma, edema occurs, a
large number of leukocytes appear, which release hydrolytic enzymes and melt
necrotic masses. Necrotic masses are absorbed by macrophages. After that, the cells
of the connective tissue multiply, which replaces or overgrows the area of necrosis.

When dead masses are replaced by connective tissue, they are said to be organized. In



such cases, a scar forms at the site of necrosis (a scar at the site of a heart attack).
Overgrowth of the area of necrosis with connective tissue leads to its encapsulation.
In dead masses with dry necrosis and in the area of necrosis, which has been
organized, calcium salts can be deposited. In this case, calcification (petrification) of
the necrosis center develops. In some cases, bone formation - ossification - is noted in
the area of death. During the resorption of tissue detritus and the formation of a
capsule, which occurs with wet necrosis and most often in the brain, a cavity - a cyst -
appears at the site of death.

An unfavorable outcome of necrosis is purulent (septic) melting of the necrotic
area. Sequestration is the formation of an area of dead tissue that is not subject to
autolysis, is not replaced by connective tissue, and is freely located among living
tissues. Sequestrations occur more often in bones with inflammation of the bone
marrow - osteomyelitis. A sequestral capsule and a cavity filled with pus form around
such a sequestration. Sequester often leaves the cavity through fistulas, which close
only after its complete removal. A type of sequestration - mutilation - rejection of the
ends of the fingers.

The importance of necrosis is determined by exclusion from the function of
dead zones, therefore, necrosis of vital organs, especially large areas of them, often
leads to death. Often tissue death can be the cause of severe complications of many
diseases (heart rupture in myomalacia, paralysis in hemorrhoids and ischemic strokes,
infections in massive bedsores, intoxication in connection with the effect on the body
of the products of tissue decay, for example, gangrene of a limb, etc.).

Apoptosis.

The term "apoptosis" was first proposed by W. Kerr and AR Currie, who
described the unique morphology of tumor cell death. With this, they showed that
there are two morphologically distinct forms of cell death: apoptosis and necrosis.
The term "apoptosis™ is used to refer to this form of cell death, in which it actively
produces certain molecules involved in energy production processes aimed at self-
destruction. This term is used to describe the normal, regular process of tissue

termination in a multicellular organism at various stages of embryogenesis, which is



necessary for the formation of organs, replacement of some tissues by others,
resorption of temporary organs, etc. Therefore, the following forms of programmed
cell death were distinguished: phylogenetic, morphogenetic, histogenetic and death of
individual cells. Such a program is necessary for the development and functioning of
higher organisms, in which there are constant changes in the cell populations of most
tissues and complex processes of morphogenesis, which require the regulation of the
death of a large number of cells in the process of embryogenesis. Such a mechanism
is very important for multicellular organisms, because with it the death of a certain
subpopulation of cells is not accompanied by damage to the surrounding structures.
In addition, the cell death program is necessary to eliminate damaged, mutated, and
virus-infected cells that are potentially dangerous for the entire body. Apoptosis is
one form of cell death; cell self-destruction has an active nature involving energy. It
can occur as a programmed process, which is carried out due to the effects of tumor
necrosis factor- in which there is a regular change in the cell populations of most
tissues and complex processes of morphogenesis, which require the regulation of the
death of a large number of cells in the process of embryogenesis. Such a mechanism
is very important for multicellular organisms, because with it the death of a certain
subpopulation of cells is not accompanied by damage to the surrounding structures.
In addition, the cell death program is necessary to eliminate damaged, mutated, and
virus-infected cells that are potentially dangerous for the entire body. Apoptosis is
one form of cell death; cell self-destruction has an active nature involving energy. It
can occur as a programmed process, which is carried out due to the effects of tumor
necrosis factor- in which there is a regular change in the cell populations of most
tissues and complex processes of morphogenesis, which require the regulation of the
death of a large number of cells in the process of embryogenesis. Such a mechanism
Is very important for multicellular organisms, because with it the death of a certain
subpopulation of cells is not accompanied by damage to the surrounding structures.
In addition, the cell death program is necessary to eliminate damaged, mutated, and
virus-infected cells that are potentially dangerous for the entire body. Apoptosis is

one form of cell death; cell self-destruction has an active nature involving energy. It



can occur as a programmed process, which is carried out due to the effects of tumor
necrosis factor- which require the regulation of the death of a large number of cells in
the process of embryogenesis. Such a mechanism is very important for multicellular
organisms, because with it the death of a certain subpopulation of cells is not
accompanied by damage to the surrounding structures. In addition, the cell death
program is necessary to eliminate damaged, mutated, and virus-infected cells that are
potentially dangerous for the entire body. Apoptosis is one form of cell death; cell
self-destruction has an active nature involving energy. It can occur as a programmed
process, which is carried out due to the effects of tumor necrosis factor- which require
the regulation of the death of a large number of cells in the process of embryogenesis.
Such a mechanism is very important for multicellular organisms, because with it the
death of a certain subpopulation of cells is not accompanied by damage to the
surrounding structures. In addition, the cell death program is necessary to eliminate
damaged, mutated, and virus-infected cells that are potentially dangerous for the
entire body. Apoptosis is one form of cell death; cell self-destruction has an active
nature involving energy. It can occur as a programmed process, which is carried out
due to the effects of tumor necrosis factor- the cell death program is necessary for the
elimination of damaged, mutated and virus-infected cells that are potentially
dangerous for the entire body. Apoptosis is one form of cell death; cell self-
destruction has an active nature involving energy. It can occur as a programmed
process, which is carried out due to the effects of tumor necrosis factor- the cell death
program is necessary for the elimination of damaged, mutated and virus-infected cells
that are potentially dangerous for the entire body. Apoptosis is one form of cell death;
cell self-destruction has an active nature involving energy. It can occur as a
programmed process, which is carried out due to the effects of tumor necrosis factor-
o(TNF-a), or Fas-ligand (FasL) on the corresponding receptors, or in response to
numerous exogenous influences—both physiological and pathological (chronic
harmful stimuli at a subtoxic level). These include cytotoxic drugs, ionizing radiation,
hypoxia, free radicals, cytolytic secretions of cytotoxic lymphocytes, disruption of

cell-cell and cell-matrix connections, presence or absence of specific growth factors,



increase or decrease in the level of specific hormones (for example, steroid), etc. .
These etiological factors lead to the launch of the next phases of the cell death
process, which is a cascade, with the participation of numerous activator, effector and
negative regulators. The active process of apoptosis can be interrupted or stopped by
general inhibitors of RNA or protein synthesis, which indicates the existence of a
certain number of specific genes and proteins required for its initiation, progression
and regulation. Morphological manifestations of apoptosis are observed in the
nucleus, cytoplasm and plasma membrane. Characteristic changes are ring-shaped
condensation of chromatin on the periphery of the nucleus (margination) with intact
cytoplasmic and organoid membranes, compaction of the cytoplasm, cell collapse due
to the destruction of the cytoskeleton, loss of microvilli, fragmentation of the entire
cell, and in most, but not all tissues, the formation of apoptotic bodies. A cell in a
state of apoptosis is usually quickly phagocytosed by macrophages, epithelial or other
cells without demarcation inflammation. Apoptosis is always accompanied by
compression and densification of the cell due to its loss of water, although the
membrane pump continues to function throughout the cascade. Characteristic
changes are ring-shaped condensation of chromatin on the periphery of the nucleus
(margination) with intact cytoplasmic and organoid membranes, compaction of the
cytoplasm, cell collapse due to the destruction of the cytoskeleton, loss of microvilli,
fragmentation of the entire cell, and in most, but not all tissues, the formation of
apoptotic bodies. A cell in a state of apoptosis is usually quickly phagocytosed by
macrophages, epithelial or other cells without demarcation inflammation. Apoptosis
Is always accompanied by compression and densification of the cell due to its loss of
water, although the membrane pump continues to function throughout the cascade.
Characteristic changes are ring-shaped condensation of chromatin on the periphery of
the nucleus (margination) with intact cytoplasmic and organoid membranes,
compaction of the cytoplasm, cell collapse due to the destruction of the cytoskeleton,
loss of microvilli, fragmentation of the entire cell, and in most, but not all tissues, the
formation of apoptotic bodies. A cell in a state of apoptosis is usually quickly

phagocytosed by macrophages, epithelial or other cells without demarcation



inflammation. Apoptosis is always accompanied by compression and densification of
the cell due to its loss of water, although the membrane pump continues to function
throughout the cascade. but not in all tissues, the formation of apoptotic bodies. A cell
in a state of apoptosis is usually quickly phagocytosed by macrophages, epithelial or
other cells without demarcation inflammation. Apoptosis is always accompanied by
compression and densification of the cell due to its loss of water, although the
membrane pump continues to function throughout the cascade. but not in all tissues,
the formation of apoptotic bodies. A cell in a state of apoptosis is usually quickly
phagocytosed by macrophages, epithelial or other cells without demarcation
inflammation. Apoptosis is always accompanied by compression and densification of
the cell due to its loss of water, although the membrane pump continues to function

throughout the cascade.

Apoptosis plays a leading role in the normal development and restoration of
tissue, in the process of embryogenesis, immune response, ontogenesis. Many works
are devoted to the study of this phenomenon in the placenta both during pregnancy

with a physiological course and during pathology.

Early apoptotic damage to the cytoskeleton and plasma membranes, induced by
initiator caspases, does not necessarily end in cell death by apoptosis, since the
progression of the cascade can be delayed or even blocked by inhibitors of the
activation of executive caspases before the onset of irreversible degenerative changes.
Bcl-2 and mcl-1 are two leading inhibitors of the apoptotic cascade, found in various
tissues and cells in which apoptosis could be temporarily blocked, for example in E-

lymphocytes

The final stage of apoptosis is characterized by internucleosomal DNA
degradation, which occurs under the influence of non-lysosomal nuclear
endonucleases, which in some cells are activated by Ca2+ and Mg2+ and inhibited by
Zn2+, in others—discovered Ca2+- and Mg2+-independent endonucleases. Late
apoptotic changes that indicate the irreversible progression of the cascade caused by

the activation of executive caspases are chromatin condensation and damage to the



nuclear structure. Condensation of chromatin usually begins with a diffuse increase in
the density of the nucleus with the subsequent formation of areas of greatest density
on the periphery of the nucleus, which ultimately leads to annular (ring-shaped)
condensation of chromatin. This is accompanied by a decrease in the volume of the
nucleus. In most, but not all tissues, nuclear and cellular fragments form small
apoptotic bodies that are phagocytosed by macrophages without the development of

an inflammatory response.
Multiple organ failure

Multiple organ failure (POF) is universal damage to all organs and tissues of
the body by aggressive mediators of a critical state. PON is not a simple result of
organ failure, it is a new form of pathology. It forms the basis of any critical condition
regardless of its etiology. Therefore, PON can be considered as a basic
pathophysiological process. There are 2 groups of factors that cause PON:
complications of pathology that lead to such a violation of vital functions that
requires their artificial replacement; pathology arising in connection with medical
actions of a curative, diagnostic and preventive nature (radiation damage during X-
ray and radiological studies and radiation therapy; allergic and toxic reactions to
contrast agents and test preparations; instrumental injuries caused by endoscopes and
other instruments; drug intoxication (chemotherapy of tumors, etc.); allergic reactions
to medications, mechanical damage to organs during operations, accompanied by the
development of operational stress; reactions to vaccination; invasive methods of

intensive therapy and diagnostics, which sometimes cause increased PON.

All named processes lead to relative tissue ischemia. During a reduction in the
volume of circulating blood (external blood loss, blood sequestration, capillary loss),
a hypovolemic vicious cycle occurs, accompanied by the centralization of blood
circulation, during which blood is redistributed to the benefit of vital organs (brain,
heart, lungs, etc.) with simultaneous reduction of microcirculation in peripheral
tissues (ischemia). These mechanisms make a certain contribution to the pathogenesis
of PON.



The problems of the strategy of such non-standard conditions as PON need to
be solved by normalizing the body's energy, detoxification, syndromic therapy, and

reducing harmful effects.

Death, signs of general death.

Death is the irreversible termination of the body’s vital activity. Natural death,

violent death, and death from disease are distinguished.

Natural deathoccurs in the elderly from the old wear and tear of the body.
Violent death is the result of such malicious actions as murder, suicide, injury,
accidents. Death from diseases is caused by changes incompatible with life, which

occur under the influence of pathogenic factors.

Clinical deathcharacterized by the cessation of breathing and blood circulation,
and within a few minutes, changes in vital activity can be reversed. Biological death -

irreversible changes in the body's vital activity, the beginning of autolytic processes.

Signs of general death are: cooling of the corpse, cadaveric incantation,
cadaveric desiccation, redistribution of blood, corpse stains, decay of corpse tissues.
The cooling of the corpse (“algor mortis™) occurs as a result of the cessation of
metabolic processes and the gradual equalization of the temperature of the body and
the environment. Rigor mortis is characterized by a sharp tightening of the somatic
muscles due to the disappearance of ATP acid from them after death and the
accumulation of lactic acid in them (2-5 hours after the death). Corpse drying occurs
as a result of evaporation of moisture from its surface: this applies to the skin,
eyeballs, mucous membranes. The redistribution of blood is characterized by its
accumulation in the veins, while the lumen of the arteries remains almost empty.
Postmortem blood coagulation takes place in the veins. Corpse spots arise in
connection with the redistribution of blood and are presented in the form of corpse
hypostases (appear after 3—6 hours) or corpse imbibition (appears much later as a
result of hemolysis of erythrocytes and tissue imbibition with blood plasma stained

with hemoglobin). Corpse decay is caused by the processes of autolysis in connection



with the reproduction of putrefactive microorganisms in the intestines.

Materials on the activation of students of higher education during the
lecture: questions, situational tasks, etc(if necessary):

In a child after measles, examination of the soft tissues of the cheeks and
perineum revealed vaguely demarcated, swollen, red-black areas that fluctuate
slightly. What complication did the child develop?

AND Wet gangrene

B Dry gangrene

Gas gangrene

D Bedsores

Atrophic ulcer

In a 6-year-old child hospitalized for measles pneumonia, the dentist found a dirty-
gray area measuring 2x2.5 cm without clear boundaries on the mucous membrane of
the cheek. Soft tissues are swollen, dim, with an unpleasant smell. What is the most
likely diagnosis established by the dentist?

AND Noma

BGangrenous stomatitis

Pustular stomatitis

Phlegmonous stomatitis

Ulcerative stomatitis

A 70-year-old patient was operated on for "acute abdomen". During the operation,
about 80 cm of the ileum was found to be black, the peritoneum was dull, the lumen
of the superior mesenteric artery was blocked by a thrombus. What process
developed in the intestine?:

AND Gangrene

B White heart attack

Coagulation necrosis

DWhite heart attack with a hemorrhagic crown

Bedsores

A patient with diabetes developed a sharp pain in the right foot. On examination, the
big toe is black, the tissues of the foot are swollen, the epidermis is peeling off,
discharge with an unpleasant smell. What clinical and morphological form of necrosis
developed in the patient?:

AND Gangrenous moisture

B Dry gangrene

Heart attack

D Bedsores

ESequestration

An autopsy of a 57-year-old man who died of typhus revealed that the muscles of the
anterior abdominal wall and thighs were dense, whitish-yellow in color, resembling a
stearin candle. The described changes in the muscles are a manifestation of which



pathological process:
AND Waxy necrosis
B Fibrinoid necrosis
C Caseous necrosis
D Colic necrosis
EApoptosis

General material and bulk-methodological support of the lecture:

Questions for self-control:

1. Definition of necrosis.

2. Causes of necrosis. Mechanisms of irreversible cell

damage.

3. Classification of necrosis according to various criteria.

4. The concept of coagulation necrosis, collicative necrosis, caseous necrosis.
5. Heart attack as a type of necrosis: definitions, types, their morphology
characteristics, complications and consequences.

6. Gangrene as a type of necrosis: definition, types, their morphology
characteristics, complications, consequences.

7. Bedsores and noma as separate types of gangrene: causes of development,
morphological characteristics, results.

8. Sequestration as a type of necrosis, morphological characteristics, consequences.
9. Fibrinoid, fatty and waxy (Zenker) necrosis, morphological characteristics.
10. Stages of necrosis. Morphological characteristics.

11. Consequences and complications of necrosis.

12. Comparative characteristics of necrosis and apoptosis

13. Death, definition of death, types of death.

14. Postmortem changes in the body.
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Lecture No. 3

Topic: Rcirculatory disorders: hyperemia, ischemia, heart attack, bleeding,
hemorrhage, stasis, plasmarrhagia. Shock. Violation of lymphatic circulation.

Actuality of theme: In this topic, we will consider the dysfunction of the
cardiovascular system of the human body, such as circulatory disorders: hyperemia,
ischemia, heart attack, bleeding, hemorrhage, stasis, plasmarrhagia. Shock. Violation
of lymphatic circulation.

Goal: Familiarize yourself with circulatory disorders, types of hemoptysis and
hyperemia, causes of ischemia, types and causes of bleeding, familiarize yourself
with such concepts as: Plasmarrhagia, stasis, shock (shock organs), embolism,
thrombosis (and its types), and DVZ -syndrome.

Basic concepts: Hyperemia: physiological, pathological, arterial, venous,
edema, anasarca, bluish compaction of the spleen, cyanotic compaction
kidneys, brown compaction of the lungs, nutmeg liver; bleeding and hemorrhages:
epistaxis, hemoptysis, vomiting blood, cyclic and acyclic uterine bleeding, blood in
stool, urine, hematomas, hemorrhagic inclusions, ecchymoses, purpura, pithecia,
hemopericardium, hemoperitoneum, hemothorax, hydrothorax, pyothorax,
hemarthrosis; thrombosis, thrombus (white, red mixed, occlusive, parietal, moranic,
axial, spherical, agonal), embolism (thromboembolism, gasembolism, air, tissue,
foreign body embolism, fat, amniotic fluid)

Plan and organizational structure of the lecture:

Greetings, verification of those present, announcement of the topic, purpose of the



lesson, motivation of higher education seekers to study the topic.
Content of lecture material (lecture text)

It is difficult to imagine the normal functioning of the body without the clear
work of the organs of blood and lymph circulation, which are in close structural and
functional unity.

The function of the circulatory system determines, first of all, the level of
metabolic processes in each tissue and each organ, necessary for sendingspecialized
function. The circulatory system performs this transport and exchange function
together with the lymphatic drainage system and the blood system. From this it
follows that in the course of microcirculation, with the help of which transcapillary
exchange is carried out, the circulatory and lymphatic systems, as well as blood,
serve the same purpose and function interconnectedly.

The circulatory system coordinates and connects functionally different organs
and systems in the interests of the organism as a whole. This coordinating function in
relation to homeostasis is performed by the circulatory system with the help of the
lymphatic system. The function of the circulatory system, as well as the lymphatic
system, is ensured by mechanisms of neurohumoral regulation (nerve devices of the
heart, vascular receptors, vasomotor center, humoral constants of blood, lymph,
vasoconstrictors and vasodilators, etc.). But the circulatory system, as well as the
lymphatic system, is united into a single entity not only functionally, but also
structurally: the heart is the source of blood flow, vessels are the source of blood
distribution and lymph collection; the microcirculatory channel is a bridgehead for
transcapillary exchange and tissue metabolism. However, structural and functional
Integration as a circulatory,

Disorders of blood circulation can be divided into 3 groups: 1) disorders of
blood filling, determined by complete blood (arterial or venous) and anemia; 2)
violation of the permeability of the vessel wall, which should include bleeding
(hemorrhage) and plasmarrhagia; 3) violation of blood flow and state (ie, rheology)

of blood in the form of stasis, sludge phenomenon, thrombosis, and embolism.



Thoroughbred(hyperemia) can bearterial and venous.

Arterial full blood - increased blood filling of an organ, tissue due to increased
arterial blood flow. It can be general,which is observed with an increase in the volume
of circulating blood (plethora) or the number of erythrocytes (erythremia). In such
cases, there is a red color of the skin and mucous membrane and an increase in blood
pressure. More often, arterial hyperemia is local in nature and occurs for various
reasons.

Physiological arterial hyperemia that occurs under the influence of adequate
doses of physical and chemical factors, feelings of anger, shyness (reflex hyperemia),
when the function of organs increases (working hyperemia), andpathological arterial
hyperemia.

Based on the features of the etiology and mechanism of development, the
following types of pathological arterial hyperemia are distinguished: angioneurotic
(neuroparalytic); collateral; hyperemia after anemia (postanemic); vacant;
inflammatory; hyperemia on the basis of arteriovenous fistula.

Angioneurotic (neuropathic) hyperemiaobserved as a result of irritation of
vasodilator nerves or paralysis of vasoconstrictorsnerves The skin and mucous
membranes become red, slightly swollen, warm or even hot to the touch. This type of
hyperemia can occur in some parts of the body when the innervation is disturbed; on
the skin and mucous membranes of the face in case of some infectious diseases, in
which damage to nodes of the sympathetic nervous system is possible; this type of
hyperemia passes quickly, without consequences.

Collateral hyperemiaarises in connection with the obstruction of blood flow
inthe main arterial trunk closed by a thrombus or embolus. In such cases, blood is
directed through collateral vessels. Their lumen reflexively expands, the flow of
arterial blood increases and the tissue receives an increased amount of blood.

Hyperemia after anemia(postaemic) develops in those cases when the factor
that caused compression of the artery (tumor, accumulation of fluid in the cavities,
ligature, etc.) and ischemia of the tissues is quickly eliminated. In such cases, the

vessels of the previously bloodless tissue expand sharply and overflow with blood,



which can lead not only to their rupture and hemorrhage, but also to ischemia of other
organs, for example, the brain, due to a sharp redistribution of blood. Therefore, such
manipulations as removing fluid from body cavities, large tumors, and removing an
elastic tourniquet should be performed slowly.

Vacuated hyperemia(from Latin Vacuus - empty) develops in connection with a
decrease in barometric pressure. It can be common, for example, in divers and
caisson workers when quickly rising from a place of increased pressure. The
hyperemia that occurs at the same time is associated with gas embolism, thrombosis
of blood vessels, and hemorrhages.

Local vacant hyperemia appears on the skin under the influence of, for
example, medical cans, which form a rarefied space (vacuum) over certain areas.

Inflammatory hyperemiais a constant companion of inflammation.

Hyperemia on the basis of arteriovenous fistulaoccurs in those cases when, for
example, with a gunshot wound or other injury, there is a connection between an
artery and a vein, then the arterial blood is directed into the vein.

The value of pathological arterial hyperemia is determined by its type.
Collateral hyperemia is compensatory in nature and ensures blood circulation with a
closed arterial trunk. Inflammatory hyperemia is a mandatory component of this
protective and adaptive reaction. At the same time, vacant hyperemia becomes one of
the components of caisson disease.

Venous full blood - increased blood filling of an organ or tissue in connection
with a violation (reduction) of blood outflow; blood flow at the same time is
unchanged or reduced. Congestion of venous blood (congestive hyperemia) leads to
dilation of veins and capillaries, slowing of blood flow in them, which is associated
with the development of hypoxia and increased permeability of the basal membranes
of capillaries.

\Venous congestion can be general or local.

General venous congestiondevelops in cardiovascular diseasessystems that
cause acute or chronic heart (cardiovascular) failure; can be both acute and chronic.

In acute general venous congestion, which is a manifestation of the syndrome



of acute heart failure (insufficiency of myocardial contractility during myocardial
infarction, acute myocarditis), as a result of hypoxic damage to histohematal barriers
and a sharp increase in capillary permeability in tissues, plasma seepage
(plasmorrhagia) and edema are observed , stasis in capillaries and multiple
hemorrhages of a diapedic nature; dystrophic and necrotic changes develop in
parenchymal organs. The structural and functional features of the organ in which
acute venous stasis occurs determine the preference for edematous-plasmorrhagic,
hemorrhagic or dystrophic and necrotic changes, their combination is possible.
Histophysiological features of aerogematic bar' The development of edema and
hemorrhages in acute venous stasis is explained by pulmonary edema. Due to the
peculiarities of the nephron structure and blood circulation, mainly dystrophic and
necrotic changes occur in the kidneys, especially the tubule epithelium. In the liver, in
connection with the peculiarities of the architecture of the hepatic lobule and its blood
circulation, centrilobular hemorrhages and necrosis appear in it during acute pleurisy.

Chronic general venous congestionis a manifestation of the syndrome of
chronic heart (cardiovascular) failure, which complicates many chronic heart diseases
(heart defects, ischemic heart disease, chronic myocarditis, myocardiopathy,
endocardial fibroelastosis, etc.). It often causes severe, irreversible changes in organs
and tissues. By maintaining a state of tissue hypoxia for a long time, it determines the
development of not only plasmarrhagia, edema, stasis and hemorrhages, dystrophy
and necrosis, but also atrophic and sclerotic changes. Sclerotic changes, that is, the
development of connective tissue, are associated with the fact that chronic hypoxia
stimulates the synthesis of collagen by fibroblasts and fibroblast-like cells.
Connective tissue displaces parenchymal elements, stagnant compaction (induration)
of organs and tissues develops. Aqueous cycle in chronic venous congestion

Organ changes in chronic venous stasis, despite a number of common features
(stasis and induration), have their own characteristics.

The skin, especially of the lower extremities, becomes cold and acquires a blue
color (cyanosis). The veins of the skin and subcutaneous tissue are dilated, filled with

blood; enlarged and filled with lymph and lymphatic vessels. Pronounced swelling of



the dermis and subcutaneous tissue, the development of connective tissue in the skin.
In connection with venous stasis, edema and sclerosis, inflammatory processes and
ulcers occur in the skin, which do not heal for a long time.

With chronic venous stasis, the liver is enlarged, dense, the edges are
rounded,the dissection surface is gray-yellow with a dark red speck, similar to
nutmeg, which is why such a liver is called "nutmeg".

Under microscopic examination, it is observed that only thoroughbredscentral
parts of the lobules, where hepatocytes are destroyed; these areas on liver dissection
are dark red in color. On the periphery of the lobules, the liver cells are in a state of
dystrophy, often fatty, which explains the gray-yellow color of the liver tissue.

The morphogenesis of liver changes with long-term venous stasis is quite
complex.Selective hemolysis of the lobular center is due to the fact that congestion in
the liver covers, first of all, the hepatic veins, spreading to the collecting and central
veins, and then to the sinusoids. The latter expand not only in the central and middle
parts of the lobes, where they meet resistance from the capillary branches of the
hepatic artery flowing into the sinusoids, where the pressure is higher than in the
sinusoids. As the whole blood grows, hemorrhages appear in the center of the lobes;
dystrophy, atrophy and necrosis develop in hepatocytes. Hepatocytes of the periphery
of the lobes compensatory hypertrophy and become similar to centrilobular ones. The
growth of connective tissue in the area of hemorrhages and death of hepatocytes is
associated with the proliferation of cells of sinusoids - lipocytes, which can act as
fibroblasts, and near the central and collecting veins - with the proliferation of
fibroblasts of the adventitia of these veins. As a result of the growth of connective
tissue in the sinusoids, a continuous basement membrane appears (it is absent in a
normal liver), that is, the sinusoids capillarize, a capillary-parenchymal block occurs,
which increases hypoxia and leads to the progression of atrophic and sclerotic
changes in the liver. This process is also facilitated by blood shunting, which
develops with sclerosis of the walls and obturation of the lumen of many central and
collecting veins, as well as increasing stagnation of lymph - this is how congestive
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which increases hypoxia, leads to the progression of atrophic and sclerotic changes in
the liver. This process is also facilitated by blood shunting, which develops with
sclerosis of the walls and obturation of the lumen of many central and collecting
veins, as well as increasing stagnation of lymph - this is how congestive fibrosis
(sclerosis) of the liver is formed. a capillary-parenchymal block occurs, which
increases hypoxia, leads to the progression of atrophic and sclerotic changes in the
liver. This process is also facilitated by blood shunting, which develops with sclerosis
of the walls and obturation of the lumen of many central and collecting veins, as well
as increasing stagnation of lymph - this is how congestive fibrosis (sclerosis) of the
liver is formed.

With the progressive development of connective tissue, it appears
incompleteregeneration of hepatocytes with the formation of regenerate nodes,
reorganization and deformation of the organ. Congestive (muscat) cirrhosis of the
liver develops, which is also called cardiac, because it usually occurs in chronic heart
failure.

Two types of changes occur in the lungs with chronic venous congestion -
multiple hemorrhages, which cause hemosiderosis of the lungs, and the development
of connective tissue, that is, sclerosis. The lungs become large, brown and dense -
brown induration (induration) of the lungs.

In the morphogenesis of the brown compaction of the lungs, a significant role is
played by stagnant full blood and hypertension in the small circle of blood circulation,
which cause hypoxia andincreased vascular permeability, edema, diapedesis
hemorrhages. The development of such changes is preceded by adaptive processes in
the vascular bed of the lungs. Hypertrophy of the muscle-elastic structures of the
small branches of the pulmonary vein and artery occurs in response to hypertension
in the small circle of blood circulation, with a reorganization of the vessels according
to the type of closing arteries, which protect the capillaries of the lungs from sudden
overflow of blood.

After some time of adaptive changes in blood vessels, the lungs become

sclerotic, decompensation of the pulmonary blood circulation develops, the capillaries



of the interalveolar septa are filled with blood. Hypoxia of the tissue increases, in
connection with whichvascular permeability increases, multiple diapedesis
hemorrhages occur. Accumulations of hemosiderin-loaded cells - sideroblasts and
siderophages and free-lying hemosiderin appear in the alveoli, bronchi, interalveolar
septa, lymphatic vessels and nodes; diffuse hemosiderosis of the lungs occurs.
Hemosiderin and plasma proteins (fibrin) “clog"” the stroma and lymphatic drainage
of the lungs, which causes resorptive failure of the lymphatic system, which is
replaced by a mechanical one. Sclerosis of blood vessels and insufficiency of the
lymphatic system increase pulmonary hypoxia, which causes the proliferation of
fibroblasts, thickening of interalveolar partitions. This is how a capillary-
parenchymal block occurs, which closes a vicious circle in the morphogenesis of lung
induration - congestive sclerosis of the lungs develops. It is more significant in the
lower parts of the lungs, where venous congestion is more pronounced and there are
more accumulations of blood pigments, fibrin. Pneumosclerosis, like hemosiderosis,
with brown compaction of the lungs has a caudoapical distribution and depends on
the degree and duration of venous congestion in the lungs.

Kidneys with chronic venous stasis become enlarged, dense andcyanotic -
cyanotic induration of the kidneys; especially full-blooded veins of the brain
substance and border zone. Lymphostasis develops against the background of venous
stasis. In conditions of increasing hypoxia, nephrocyte dystrophy of the main parts of
the nephron and sclerosis occur, which is not sharply expressed.

Chronic venous congestion in the spleen also leads to its cyanosisindurationlt is
enlarged, dense, dark cherry in color; follicle atrophy and pulp sclerosis are
determined. With general chronic venous stasis, cyanotic induration is characteristic
of other organs as well.

Local venous congestion(hyperemia) is observed when the outflow of venous
blood from one or another organ or part of the body is obstructed due to the closure
of the lumen of the vein (thrombus or embolus) or its compression from the outside
(tumor developed by connective tissue). Thus, acute venous hyperemia of the

gastrointestinal tract develops with thrombosis of the portal vein. Nutmeg liver and



nutmeg cirrhosis are found not only with general venous congestion, but also with
inflammation of the hepatic veins and their thrombosis (obliterating thrombophlebitis
of the hepatic veins), which is characteristic of the disease (syndrome) of Bad -
Chiari. Thrombosis of the renal veins can be the cause of cyanotic induration of the
kidneys. Vein thrombosis also leads to venous stasis and swelling of the limb, if the
collateral blood circulation is insufficient.

Local venous hyperemia can also occur as a result of the development of
venouscollateralsin the case of obstruction or cessation of blood flow through the
main venous lines (portocaval anastomoses when blood flow is impaired through the
portal vein). Collateral veins overflowing with blood expand sharply, and their wall
becomes thin, which can cause hemorrhages (from dilated and thinned veins of the
esophagus in cirrhosis of the liver).

Venous hyperemia is associated with the occurrence of not only
plasmarrhagic,dystrophic, atrophic and sclerotic changes, but also venous
(congestive) infarctions.

Anemia

Anemia(ischemia) is a decrease in blood supply to a tissue, organ, or part of the
body as a result of reduced blood flow. We are talking about both insufficient blood
supply and complete cessation of blood flow.

Tissue changes that occur with anemia are associated with hypoxia or anoxia
(oxygen starvation). Depending on the cause that leads to ischemia, the time of its
occurrence, the duration of hypoxia, the degree of tissue sensitivity to it, with
iIschemia, there are either subtle changes at the level of ultrastructures, or gross
destructive changes that can even lead to ischemic necrosis - a heart attack .

With acute anemia, dystrophic and necrobiotic changes occur. Their precursors
are histochemical and ultrastructural changes: disappearance from the tissueglycogen,
reduction of activity of redox enzymes and destruction of mitochondria. Based on the
data of electron-histochemical study of tissue changes in acute ischemia and
infarction, acute ischemia should be considered as a pre-necrotic (pre-infarction)

condition. With long-term anemia, atrophy of parenchymal elements and sclerosis



develops as a result of increased collagen-synthesizing activity of fibroblasts.

Depending on the causes and conditions of occurrence, anemia is divided into
the following types: angiospastic, obturation, compression, due to redistribution of
blood.

Angiospastic anemiaoccurs as a result of spasm of the artery in connection with
the influence of various irritants. Yes, a painful stimulus causes spasm of arteries and
anemia in some parts of the body. The same mechanism of action of vasoconstrictor
drugs (adrenaline). Angiospastic ischemia also occurs with negative emotional affects
("angiospasm of unreacted emotions™).

Obstructive anemiadevelops as a result of thrombosis or embolism, withgrowth
of connective tissue in the lumen of the artery, inflammation of its wall (obliterating
endarteritis), narrowing of the lumen of the artery by atherosclerotic plaque.
Obstructive ischemia due to thrombosis of an artery often completes angiospasm,
and, conversely, angiospasm complements the obturation of an artery with a
thrombus or embolus.

Compression anemiaappears when an artery is compressed by a tumor,
tourniquet, or ligature.

Ischemia due to redistribution of bloodobserved in cases of hyperemia after
anemia. Such is, for example, ischemia of the brain during the release of fluid from
the abdominal cavity, where a significant amount of blood flows. The meaning and
consequences of anemia are different; depend on the specifics of the cause and the
duration of its influence. Thus, anemia due to spasm of arteries is short-lived, and it
does not cause any special disorders. However, with prolonged (long-term) spasms,
the development of dystrophic changes and even ischemic necrosis (heart attack) is
possible. Acute obstructive ischemia is especially dangerous because it often leads to
the development of a heart attack. If the artery closes gradually, then blood
circulation can be restored with the help of collaterals and the consequences of such
ischemia can be insignificant. However, long-term anemia sooner or later ends with
tissue atrophy and sclerosis.

Bleeding (hemorrhage)is the exit of blood from the lumen of a blood vessel



orheart cavity, into the environment (external bleeding) or into body cavities (internal
bleeding). Examples of external bleeding can be hemoptysis (haemoptoa), nosebleeds
(epistaxis), vomiting blood (haemotenesis), the appearance of blood in the stool
(melaena), bleeding from the uterus (metrorrhagia). With internal bleeding, blood can
accumulate in the pericardial cavity (hemopericardium), pleura (hemothorax),
abdominal cavity (hemoperitoneum). If blood accumulates in the tissues during
bleeding, it is called hemorrhage. It follows that hemorrhage is one of the types of
bleeding. Accumulation of coagulated blood in a tissue with a violation of its
integrity is called a hematoma, and when tissue elements are stored, it is called a
hemorrhagic impregnation (hemorrhagic infiltration).

Flat hemorrhages in the skin and mucous membranes are called bruises, and
small point-like hemorrhages are called petechiae or ecchymoses.

The causes of bleeding (hemorrhages) can be rupture, erosion and increased
permeability of the vessel (heart) wall. Bleeding as a result of a rupture of the wall of
the heart or blood vessel occurs when the wall is wounded, injured, or develops such
pathological processes as necrosis (infarction), inflammation, or sclerosis.

Rupture of the heart and bleedingmost often causes necrosis (heart attack).
Supravalvular rupture of the aorta is the result of necrosis of its middle layer
(medionecrosis), inflammation of the middle layer of the aorta (mesaortitis) with
transition tosclerosis in syphilis can also lead to rupture of the aortic wall and
bleeding. Ruptures of aneurysms of the heart, aorta, brain arteries, pulmonary artery
and vessels of other organs are quite common, causing fatal bleeding.

Bleeding when the organ capsule ruptures due to the development of
pathological processes in them should be included in the same category.

Bleeding due to erosion of the vessel wall (erosive bleeding)occurs in many
pathological processes, but more often in inflammation, necrosis and malignant
tumor. Such erosive bleeding occurs when the vessel wall is eroded by proteolytic
enzymes in the center of purulent inflammation (with purulent appendicitis), gastric
juice — at the bottom of a stomach ulcer, caseous necrosis (in the wall of a tuberculous

cavity), when a cancerous tumor is ulcerated (ulcerative cancer of the rectum,



stomach, mammary gland). Erosive bleeding also develops during ectopic (tubal)
pregnancy, when the chorionic villi sprout and erode the wall of the fallopian tube
and its vessels. Bleeding due to increased permeability of the vessel wall, diapedesis
bleeding, occurs from arterioles, capillaries and venules for various reasons.
Angioneurotic disorders, changes in microcirculation, and tissue hypoxia occupy a
significant place among them. Therefore, diapedesis hemorrhages are quite common
with brain damage, arterial hypertension, systemic vasculitis, infectious and
infectious-allergic diseases, diseases of the blood system (hemoblastosis and anemia),
coagulopathy. When diapedesis hemorrhages become systemic, they become a
manifestation of hemorrhagic syndrome.

The consequences of bleeding (hemorrhages) can be various: resorption of
blood, formation of cysts at the site of hemorrhages (brain), encapsulation or
germination of the hematoma by connective tissue, attachment of infection and
suppuration.

The value of bleeding is determined by its type and cause, the amount lostof
blood, the rate of blood loss. Rupture of the heart, aorta and its aneurysm leads to
rapid loss of a significant amount of blood; in most cases - to death (death from rapid
bleeding). Bleeding for several days can also lead to significant blood loss and death
(death from acute anemia). Long-term, periodically recurring bleeding (with peptic
ulcer disease of the stomach and duodenum, hemorrhoids) can cause chronic anemia
(posthemorrhagic anemia). The importance of hemorrhage for the body largely
depends on localization. Hemorrhage in the brain (a manifestation of hemorrhagic
stroke in hypertensive disease, rupture of a brain artery aneurysm) is especially
dangerous, often fatal. Hemorrhage in the lungs is often fatal when a pulmonary
artery aneurysm ruptures, erosion of a vessel in the tubercular cavern wall, etc. At the
same time, massive hemorrhages in the subcutaneous fatty tissue, muscles often do
not threaten a person's life.

Plasmarrhagia is the exit of plasma outside the blood vessel. The consequence
of plasmarrhagia is the impregnation of blood plasma of the vessel wall and the

tissues surrounding it - plasma impregnation; this is one of the manifestations of



impaired vascular permeability, which normally provides transcapillary exchange.

The mechanism of the development of plasmarrhagia and plasmatic percolation
Is determined by two main conditions - damage to the vessels of the microcirculatory
bed by changes in blood constants that contribute to increased vascular percolation.

Damage to microvessels is associated with neurovascular disorders (spasms),
tissue hypoxia, and immunopathological reactions. Changes in the blood contribute to
plasmarrhagia and are due to an increase in the plasma content of vasoactive
substances (histamine, serotonin), natural anticoagulants (heparin, fibrinolysin),
coarsely dispersed proteins, lipoproteins, the appearance of immune complexes, and a
violation of rheological properties. Plasmarrhagia is often found in hypertension,
atherosclerosis, decompensated heart defects, infectious, infectious-allergic and
autoimmune diseases.

Consequencesfibrinoid necrosis and hyalinosisvessels

The meaning of plasmorrhagia lies in the violation of transcapillary exchange
with a consequent change in the structure of organs and tissues.

Stasis—itstoppage of blood flow in vesselsmicrocirculatory channel (mainly in
capillaries). Stoppage of blood flow begins slowly, which is defined as a prestatic
state, or prestasis.

The main properties of the sludge phenomenon are the sticking together of
erythrocytes, leukocytes or platelets; at the same time, plasma viscosity increases,
which causes difficulty in blood perfusion through the vessels of the microcirculatory
channel. Sludge phenomenon (syndrome) is one of the varieties of stasis.

Mechanism of development. The main importance in the occurrence of stasis is
given to changesrheological propertiesof blood as a manifestation of increased
intracapillary aggregation of erythrocytes, which leads to an increase in resistance to
blood flow through capillaries, its slowing down and complete stoppage. Hemolysis
and blood coagulation do not occur during stasis. The development of intracapillary
erythrocyte aggregation is facilitated by: changes in capillaries with increased
permeability of their walls, i.e. plasmarrhagia; violation of the physical and chemical

properties of erythrocytes, in particular, a decrease in their surface potential; changes



in the composition of blood proteins due to an increase in coarse fractions;
dyscirculatory disorders — venous congestion (congestive stasis) or ischemia
(ischemic stasis) and disruption of innervation of the microcirculatory channel.

The cause of stasis is often dyscirculatory disorders of blood circulation. They
develop due to the influence of physical (high temperature, cold) and chemical (acids,
alkalis) factors; occur with infectious (malaria, typhus), infectious-allergic and
autoimmune (rheumatic diseases) diseases, diseases of the heart and blood vessels
(heart defects, coronary heart disease).

The value of stasis depends not only on the duration, but also on the sensitivity
of the organ or tissue to oxygen starvation (brain). Stasis is the opposite phenomenon;
the state of vessels after the end of stasis is called poststatic; irreversible stasis ends
with necrobiosis and tissue necrosis.

Shock is an acute pathological process caused by actionan overpowering
stimulus characterized by disruption of the activity of the central nervous system,
metabolism and autoregulation of the microcirculatory system, which leads to
destructive changes in organs and tissues.

The basis of the shock of various origins is a single complex multiphase
mechanism of development. The early period of shock is characterized by relatively
specific signs, which are due to the peculiarities of etiology and pathogenesis.

Depending on the cause, the following types of shock are distinguished: 1)
hypovolemic, which occurs with a sharp decrease in the volume of circulating blood
(or liquid); 2) traumatic, the trigger of which is excessive afferent (mainly painful)
impulse; 3) cardiogenic, which arises as a result of a rapid decline in the contractile
function of the myocardium and an increase in the flow of afferent (mainly
"hypoxic") impulses; 4) septic (toxic-infectious), the cause of which is endogenous
intoxication by pathogenic microflora.

In the late period of shock, the relative specificity of signs due to the
peculiarities of its etiology and pathogenesis disappears, and the clinical and
anatomical manifestations become stereotyped.

Morphological changes of shock are characterized by hemocoagulation



disorders in the form of DVZ-syndrome, hemorrhagic diathesis, liquid cadaveric
blood, which can be the basis of the diagnosis of shock at the autopsy of the
deceased. During a microscopic examination of hemodynamic and rheological
properties of blood, widespread spasm of blood vessels, microthrombi in the
microcirculation system, signs of increased permeability of capillaries, and
hemorrhages are found.

INinternal organs develop a number of general changes in the form of
dystrophy and necrosis, which is caused by a violation of hemodynamics, hypoxia,
the damaging effect of biogenic amines, endotoxins of pathogenic microflora. The
severity of these changes largely determines the possibility of reversibility of the
shock.

Morphological changes during shock have a number of features due tostructural
and functional specialization of the organ, as well as the advantage in the
pathogenesis of shock of one of its chains (neuroreflex, hypoxic, toxic). Based on
this, the term "shock organ™ is used when characterizing shock.

Necrotic nephrosis develops in a shocked kidney (sometimes there are
symmetrical cortical necrosis of the kidneys), which causes acute renal failure. In a
shock liver, hepatocytes lose glycogen, undergo hydropic dystrophy, develop
centrilobular necrosis of the liver, and show signs of structural and functional
insufficiency of stellate reticuloendotheliocytes. Such morphological changes
determine the possibility of developing acute liver failure in shock. A combination of
kidney and liver failure is often observed; in such cases, they speak of hepatorenal
syndrome.

Shock lungit is characterized by the appearance of atelectasis centers, serous-
hemorrhagic edema with fibrin falling into the alveoli, hemostasis and the formation
of blood clots in the microcirculatory channel, which causes the development of acute
respiratory failure.

Structural changes of the myocardium during shock are represented by
dystrophic and necrobiotic changes in cardiomyocytes: the disappearance of

glycogen, the appearance of lipids and myofibril contractures. The appearance of



small centers of necrosis is possible.

Structural damage during shock is found not only in shock organs,but also in
the gastrointestinal tract, nervous, endocrine and immune systems.

Thrombosis

Thrombosis is a lifelong coagulation of blood in the lumen of blood vessels or
heart cavities. The clot formed in this case is called a thrombus.

Stages of thrombosis:1) formation of prothrombinase; 2) formation of thrombin;
3) formation of fibrin.

In addition to the coagulation system, there is also an anticoagulation system,
which ensures a normal liquid state of the blood. Thus, thrombosis is a manifestation
of dysregulation of hemostasis systems (coagulation and anticoagulation).

Conditions for the development of a thrombus:1) damage to the vascular wall
(rupture, inflammation, spasms of arteries and arterioles); 2) slowing of blood flow
(cardiovascular insufficiency); 3) violation of regulation of coagulation and anti-
coagulation systems; 4) violation of blood composition (increase in fractions of
coarsely dispersed proteins (fibrinogen), lipoproteins, lipids, platelets). Such changes
are often observed in atherosclerosis, autoimmune diseases, and blood tumors.

Features of a thrombus:1) the thrombus attaches to the vessel wall at the site of
its damage (that is, where the process of thrombus formation began); 2) the thrombus
has a corrugated surface (due to layering of platelets and fibrin); 3) the consistency of
the thrombus is dense, dry, fragile.

Types of blood clots by structure and appearance: 1) White (consists of
platelets, fibrin and leukocytes). It is formed more often in arteries, slowly, with fast
blood flow. 2) Red (contains platelets, fibrin and erythrocytes). It forms more often in
the veins, slowly, with slow blood flow. 3) Mixed (contains elements of both white
and red blood clots, has a layered structure). It distinguishes the head (white thrombus
structure), body (mixed thrombus) and tail (red thrombus). Such thrombi are more
often found in veins, in the cavities of aneurysms of the aorta and heart. 4) Hyaline
(does not contain fibrin, consists of destroyed erythrocytes, platelets and precipitated

plasma proteins, resembles hyaline from the outside). It occurs more often in the



vessels of the microcirculatory channel.

Thrombi can be paramural (most of the lumen of the vessel remains free) and
occluding (obstructive). Mural thrombus is more common on heart valves,
endocardium, auricles, large arteries with atherosclerosis and large veins with
thrombophlebitis, aneurysms of the heart and blood vessels. The obturator is formed
more often in veins and small arteries with the growth of a wall thrombus, less often
in large arteries and the aorta.

Thrombosis is the leading triggering factor of DVZ-syndrome and
thromboembolic syndrome.

Consequences of thrombosis: 1) aseptic autolysis of a thrombus (under the
influence of proteolytic enzymes of leukocytes); 2) organization, canalization and
vascularization of the thrombus (ingrowth of connective tissue into the thrombus with
the subsequent appearance of slits and channels lined with endothelium that contain
blood); 3) calcification of the thrombus (sometimes stones are formed - phlebolites);
4) detachment of a thrombus and its transformation into a thromboembolism, which is
the source of thromboembolism; 5) purulent melting (when purulent bacteria hit
thrombotic masses). Can be observed with sepsis; 6) strengthening of the aneurysm
wall of the heart and large vessels (for example, in case of myocardial infarction); 7)
obturating blood clots lead to the development of a heart attack or gangrene, portal
hypertension syndrome (with blockage of the portal vein), splenomegaly (blockage of
the splenic vein), etc.

Embolism- this is the circulation in the blood or lymph of particles that do not
occur normally, with their subsequent clogging of blood vessels. These particles are
called emboli. Emboli are more likely to move with the blood flow: 1) from the
venous system of the large circulatory circle and the right part of the heart to the
vessels of the small circulatory circle (that is, emboli of the veins of the lower
extremities can migrate to the pulmonary vessels); 2) from the left half of the heart,
aorta and large arteries in the arteries of the heart, brain, kidneys, spleen, limbs, etc.
(that is, along the course of the great circle of blood circulation); 3) from the branches

of the portal system of the liver to the portal system.



Sometimes the embolus, due to its weight, moves retrogradely: it descends
from the vena cava into the renal, splenic veins, etc.

In the presence of defects of the interatrial and interventricular membrane,
emboli, bypassing the lungs, fall from the small circle of blood circulation into the
large one (paradoxical embolism). Paradoxical embolism can also include
microembolism due to arteriovenous anastomoses.

Types of emboli depending on the nature of emboli: thromboembolism occurs
when a thrombus or part of it breaks off. If emboli become thrombi of the veins of a
large blood circulation, thromboembolism of the pulmonary artery occurs, which
leads to death (if large branches are blocked) or hemorrhagic lung infarction (if small
branches are blocked). If thrombi of heart valves, aorta or large arteries become
emboli, then organ infarctions develop. Fat embolism. The source of embolism is
drops of fat (body fat). It develops with traumatic crushing of adipose tissue, bone
marrow (fractures of tubular bones), injection of oil solutions. Death occurs when
brain vessels are blocked by emboli. Air embolism. Occurs when air is injected into
the bloodstream (in case of injury to the veins of the neck, rupture of the veins of the
uterus after childbirth due to negative pressure in them, during open heart surgery,
applying a pneumothorax, accidentally injecting air into a vein along with
medications). Air bubbles cause embolism of small blood vessels and sudden death.
Gas embolism. Clogging of blood vessels with gas bubbles. This embolism occurs in
cases of rapid transition from high pressure to normal (caisson disease in divers,
caisson workers). Gas emboli clog the capillaries of the brain and spinal cord, liver,
kidneys and other organs, which is accompanied by the appearance of foci of
iIschemia and necrosis in them. Tissue (cellular) embolism. It develops when tissues
are destroyed in connection with an injury or a pathological process, which lead to
the impact of pieces of tissues (or cells) into the blood. Emboli can be tumor tissue
(in case of decay or metastasis), brain tissue (in the case of a head injury), amniotic
fluid in the perineum, etc. Microbial embolism. It develops in those cases when
microbes circulate in the blood and obstruct the lumen of the capillaries. At the same

time, metastatic abscesses develop at the site of vessel blockage with microbial



emboli. Embolism by foreign objects. It is observed when fragments of shells, mines,
bullets and other bodies hit the lumen of large vessels. Because foreign objects are
heavy, they often travel retrograde. This embolism also includes embolism with lime
and cholesterol crystals of atherosclerotic plaques, which crumble into the lumen of
the vessel during their ulceration. Embolism by foreign objects. It is observed when
fragments of shells, mines, bullets and other bodies hit the lumen of large vessels.
Because foreign objects are heavy, they often travel retrograde. This embolism also
includes embolism with lime and cholesterol crystals of atherosclerotic plagues,
which crumble into the lumen of the vessel during their ulceration. Embolism by
foreign objects. It is observed when fragments of shells, mines, bullets and other
bodies hit the lumen of large vessels. Because foreign objects are heavy, they often
travel retrograde. This embolism also includes embolism with lime and cholesterol
crystals of atherosclerotic plaques, which crumble into the lumen of the vessel during
their ulceration.

Disseminated intravascular coagulation syndrome(DVZ-syndrome) is a
generalized coagulation of blood in the middle of the vessels, which causes the
formation of a large number of microclots and aggregates of cells that disrupt
microcirculation in organs and tissues. This syndrome is often described as a
catastrophe for the body.

Depending on the causes of development, the following varieties of DVZ-
syndrome are distinguished:

1) infectious-septic (develops with sepsis); 2) post-traumatic (with crash
syndrome, burn disease, multiple bone fractures);

3) shockogenic (with all types of shock); 4) surgical (after operations with
extensive tissue trauma); 5) obstetric (with premature detachment of the placenta,
inflow of amniotic fluid into the blood); 6) toxicogenic (with malignant tumor
growth); 7) tumor (with immune tissue damage) and others.

The pathogenesis of DVZ-syndrome is based on the so-called "humoral
protease explosion”, that is, the simultaneous activation of all proteolytic enzymes of

the blood plasma, which are part of four extracellular biochemical systems: a)



coagulation system; b) fibrinolytic system; c) kallikrein-kinin system; d) complement
systems.

The main principle of activation of extracellular proteases is the cleavage of
peptides that close their active center.

Sources of active proteases entering the blood in DVZ-syndrome:

1) damaged cells. Acute damage to a large number of cells from which
lysosomal proteases and tissue thromboplastin enter the extracellular space and blood
is important. Inflammation, as a local process that occurs when a cell is damaged,
limits the entry of decay products into the blood, thus localizing the damage and
preventing the development of DVZ-syndrome; 2) entry into the blood of a large
amount of extracellular proteases, for example, trypsin in acute pancreatitis, enzymes
that are in the amniotic fluid; 3) exogenous proteases. Their sources can be bacterial
cells in sepsis, snake venom, etc.

Two phases are distinguished in the pathogenesis of DVZ-syndrome: 1) The
phase of hypercoagulation and aggregation of platelets. The basis of this phase is the
generalized activation of the blood coagulation system, that is, the formation of
thrombin (thrombinemia), which leads to the formation of fibrin and platelet
aggregates. Clinical manifestations of the syndrome in the 1st phase: hypoxia,
acidosis, intoxication by decomposition products, acute respiratory failure
(microclots clog the capillaries of the lungs), acute renal failure (clogged glomerular
capillaries), impaired cerebral circulation. 2) Phase of hypocoagulation (hemorrhagic
syndrome). This phase develops as a result of exhaustion of the mechanisms of
vascular-platelet and coagulation hemostasis. This phase is clinically manifested by
heavy bleeding that is difficult to stop.

Violation of lymphatic circulationis a condition in which the lymphatic
vessels do not perform their main function - the implementation of constant and
effective drainage of the interstitium.

The following forms of lymphatic circulation disorders are distinguished: 1)
Mechanical insufficiency. It is manifested by the obstruction of lymph outflow in

connection with the presence of organic (compression by a tumor, scar, obliteration of



lymphatic vessels during their inflammation, thrombosis, etc.) or functional causes
(increased pressure in the main venous vessels, spasm of lymphatic vessels, cessation
of muscle contractions and etc.); 2) dynamic insufficiency. It occurs when the volume
of transudation of interstitial fluid exceeds the ability of the lymphatic system to
provide effective drainage of interstitial tissue;

3) resorptive insufficiency. It is caused by structural changes at the border of
the exact tissue, the accumulation of proteins and the deposition of their pathological
species in the interstitium.

The main manifestations of insufficiency of lymphatic circulation in the acute
stage are edema, the accumulation of proteins and their breakdown products in the
boundary of the fine tissue, and in the chronic stage - the development of fibrosis and
sclerosis.

Violation of tissue fluid content

The content of tissue fluid depends primarily on the state of blood and lymph
circulation and the level of vascular and tissue permeability. It is also determined by
the state of the blood andlymph, cells and intercellular substance, where tissue fluid
accumulates. The content of tissue fluid is regulated by neurohumoral mechanisms,
and aldosterone and antidiuretic hormone of the pituitary gland occupy a significant
place.

The tissue fluid is poor in proteins (up to 1%) and is bound in the cells with
protein colloids, and in the connective tissue with proteins and glycosaminoglycans of
the mainsubstances A significant mass of it is in the intercellular substance. Violation
of the content of tissue fluid can fluctuate in the direction of increase or decrease.

An increase in the content of tissue fluid leads to the development of edema
ordropsy At the same time, edema fluid, or transudate, accumulates in tissues or in
body cavities. This transparent liquid contains no more than 2% protein and does not
bind well to protein colloids. The accumulation of edematous fluid in the
subcutaneous tissue is called anasarka; in the heart cavity — hydropericardium, in the
pleural cavity — hydrothorax, in the abdominal cavity — ascites, in the vaginal cavity

of the testicle — hydrocele.



Depending on the disease, this or that pathological process, which can be the
cause of edema, the following types of edema are distinguished:congestive, cardiac,
renal, dystrophic, marantic (cachectic), inflammatory, allergic, toxic, neurotic,
traumatic.

Congestive edema occurs with  phlebothrombosis, thrombophlebitis,
compression of veins, with lymphostasis; usually have a limited, local character.
Theycaused by chronic venous stasis, which causes an increase in pressure in the
veins, hypoxia of tissues with successive damage to the endothelium and basal
membranes of capillaries, increased permeability and transudation of the liquid part
of the blood into the tissue. The weakening of the function of the lymphatic system
contributes to the increase in edema.

Cardiac edema is observed with decompensation of cardiac activity. The
redistribution of blood that occurs at the same time leads to increased
secretionaldosterone and its insufficient destruction in the liver in conditions of
decompensation. Aldosteronemia means sodium retention, which contributes to the
growth of edema.

Both the oncotic factor and sodium retention are important in the development
of renal edema, but their role in various kidney diseases is different. With nephrotic
syndrome of any genesis, characterized by the loss of a significant amount of proteins
in the urine (proteinuria) and their depletion of blood plasma (hypoproteinemia), the
main role in the development of edema is the reduction of oncotic blood pressure.
With glomerulonephritis, sodium retention and, to a lesser extent, oncotic pressure
are of primary importance. Renal swellings appear first of all on the face - on the
eyelids, under the eyes, then they spread to the hands and feet.

Dystrophic edema occurs due to insufficient protein content in food.
Hypoproteinemia, which develops as a result, leads to a decrease in oncotic blood
pressure. This also includes marantic (cachectic) edema. Inflammatory swellings are
observed around the center of inflammation (the so-called perifocal swelling), they
are due to increased permeability of capillary membranes. The mechanism of allergic,

toxic, neurotic and traumatic swellings is the same.



Thus, swellings that occur for various reasons in various diseases and
pathological processes often have common mechanisms.

The consequences of edema in many cases can be favorable - the edema fluid
Is absorbed. With long-term swelling in the tissues, hypoxia develops, which leads to
dystrophy and atrophy of parenchymal cells and the development of sclerosis.

The value of edema depends on the cause, localization, and distribution.

Allergic edema quickly disappears; cardiac and renal—long, and from themthe
consequence of the disease depends on its presence. Edemas of the brain or lungs are
often the cause of death; dropsy of the cavities leads to a violation of the vital activity
of the organs.

Inflammation often occurs in swollen tissues, which is associated with trophic
onesdisorders or autoinfection. Transudate in body cavities for the same reason can
become the basis for the formation of fluid of an inflammatory nature, that is, turn
into exudate (for example, the development of peritonitis against the background of
ascites - ascites-peritonitis).

A decrease in the content of tissue fluid is called dehydration, or exicosis,
which is accompanied by blood loss of water, that is, anhydremia.

The appearance of a person with exicosis is quite characteristic:pointed nose,
sunken eyes, cheeks, wrinkled skin, severe weight loss. At the same time, the blood
becomes thick and dark, the surface of the serous membranes is dry or covered with a
viscous viscous mass. Organs are reduced, their capsule becomes wrinkled. Exycosis
develops under conditions of rapid loss of a large amount of fluid, which is
characteristic of cholera, prolonged diarrhea, dyspepsia. Sometimes dehydration is

observed in comatose states, for example, in encephalitis.

Materials on the activation of students of higher education during the
lecture: questions, situational tasks, etc(if necessary):

The autopsy of the deceased, who had heart disease, revealed an enlarged liver
of a variegated appearance, with a pattern of nutmeg on the cut. Name the type of
blood circulation disorder:

AND General venous complete blood



BHemorrhage

Bleeding

D General arterial complete blood

Anemia

A young man suddenly died during an emotionally stressful job. An autopsy revealed
uneven blood filling of the myocardium. Histochemically: decrease in glycogen
content. Electron microscopic: destruction of mitochondria, contractures of
myofibrils. Specify the probable circulatory disorder?:

AND Acute ischemia

BAcute venous hyperemia

Angioneurotic arterial hyperemia

Chronic ischemia

Vacant arterial hyperemia

In a sick person, 25 years after the formation of a thrombus in the main arterial trunk,
signs of hyperemia of synergist arteries appeared. What is hyperemia?:

AND collateral

BAngioneurotic

Hyperemia after anemia

D Vacant

Elnflammatory

At the autopsy of a 30-year-old man with aortic valve insufficiency due to
rheumatism, a wedge-shaped area of dense consistency, dark red color, with clear
borders was found in the lungs. The base of the wedge is located subpleural, the top is
directed to the root of the lungs. What pathological process developed in the lungs?:
AND Hemorrhagic heart attack

BHematoma

CHemothorax

Abscess

Ischemic heart attack

The deceased man, 30 years old, who suffered from decompensated heart disease for
a long time, had an enlarged, dense liver, with rounded edges, the surface of the
section was variegated with dark red spots. What is the name of such a liver?:

AND Nutmeg liver

BShock liver

CMore variegated liver

DToxic liver

EToxic liver

At the autopsy of the deceased patient, multiple hemorrhages, hemosiderosis and
growth of connective tissue were found in the lungs. The lungs are enlarged, brown
and dense. What process leads to these changes?:

AND Chronic venous stasis

B Pulmonary infarction

Silicosis of the lungs

DGangrene of the lungs

EAtrophy



Short-term angiospasm led to the development of thrombosis. Dystrophic and
necrobiotic changes occurred in the blood supply zone. What is this anemia called?:
AND Angiospastic

B Compensatory

Chronic anemia

DParenchymatous

EResult of redistribution of blood

At the autopsy of a 30-year-old woman who died suddenly, blood was found in the
pericardial cavity. What is this process called?:

AND Hemopericardium

B Hemorrhagic infiltration

CSynets

DHematoma

EHemothorax

General material and bulk-methodological support of the lecture:

Questions for self-control:

1. Classification of circulatory disorders.

2. Types of blood circulation disorders associated with damage to the vascular wall
permeability: bleeding, hemorrhage, plasmarrhagia, edema. General definition and
characteristics, causes of development, clinical significance.

3. Bleeding. Definition, classification, morphological characteristics of certain
species, complications and consequences.

4. Bleeding. Definition, classification, morphological characteristics of certain
species, complications and consequences.

5. Plasmarrhagia. Definition, morphological characteristics of the results.

6 edema. Definition, morphological characteristics of the results.

7. Types of circulatory disorders associated with circulatory disorders: arterial
congestion, venous congestion, ischemia, shock. General definition and
characteristics, causes of development, clinical significance.

8. Arterial hyperemia. Definition, classification, morphological characteristics of
individual species, complications and consequences.

9. Venous hyperemia. Definition, classification, morphological characteristics of
certain types, complications and consequences.

10. Ischemia. Definition, classification, morphological characteristics of certain
species, complications and consequences.

11. Shock. Definition, classification, stages of development.

12. The concept of "impact organ" (shock kidney, shock lung), morphological
characteristics, complications and consequences.

13. Classification of circulatory disorders, general characteristics and causes of



development. The concept of hemostasis.

14. Types of blood circulation disorders associated with blood flow disorders and
condition: stasis, thrombosis, embolism, disseminated intravascular coagulation.
General definition and characteristics, causes of development.

15. Thrombosis. Definition, causes of development (general and local factors),
morphological characteristic.

16. Thrombus. Types of blood clots, structure of different types of blood clots.
Comparative morphological characteristics of thrombus and postmortem deposition
of thrombus.

17. Complications and consequences of thrombosis, clinical significance.

18. Embolism. Definition, classification, general morphological characteristics,
complications and consequences.

19. Morphological characteristics of different types of embolism, conditions and
causes of development, diagnostic features.

20. DVZ-syndrome. Definition, causes of development, stages of development.
Morphological characteristics.
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Topic: Forthe general doctrine of inflammation. Exudative inflammation.
Morphology of exudative inflammation. Productive inflammation.

Actuality of theme:Today's topic is the general teaching about Zaplenience(lat.
inflammatio) general and local reactions with a change in their chemistry,
microcirculation disorders. Exudative inflammation. Morphology of exudative
inflammation.

Goal: Familiarize yourself with the topic of "inflammation", its types, stages,
and factors that provoke inflammation.

Basic concepts: Inflammation, acute inflammation, chronic inflammation,
exudate (serous exudate, hemorrhagic exudate, catarrhal exudate, purulent exudate,
fibrinous exudate: diphtheritic and croupous), transudate, phlegmon, abscess, boil,
carbuncle, empyema, CRUP (true and false); interstitial inflammation, inflammatory
infiltrate, polyp, condyloma, granuloma (tuberculous granuloma, Pirogov-Langhans
cells, syphilitic granuloma, leprosy granuloma, Virchow cells, sclerotic granuloma,
Mikulich cells.

Plan and organizational structure of the lecture:

Greetings, verification of those present, announcement of the topic, purpose of the
lesson, motivation of higher education seekers to study the topic.

Content of lecture material (lecture text)

Inflammation is a complex vascular-mesenchymal reaction to damage caused
by various agents.

Inflammation is a protective and adaptive reaction aimed at limiting the area of
damage; destruction (neutralization) of agents that caused inflammation; restoration
of damaged tissues (repair).

In addition to the positive, inflammation has negative sides: it can be
accompanied by the melting of tissues with the formation of fistulas and scars;
inflammation is the basis of many diseases.

Inflammation can be caused by various factors: 1) biological (exogenous and
endogenous): a) microorganisms and products of their vital activity; b) immune
factors: antibodies, immune complexes, sensitized lymphocytes, etc., 2) physical
(radiation, electric current, high and low temperatures, trauma), 3) chemical (drugs,

toxins, poisons).



It is not necessary that the external etiological factors directly themselves are
the starting mechanism of the inflammatory reaction. A dystrophic or dead substrate
biochemically irritates vascular nerves, disrupts the permeability of vascular walls,
that is, increases inflammation. Denaturation products of the body's own tissues can
be the cause of inflammation, so an inflammatory reaction occurs around heart
attacks, bordering on gangrene. Such inflammation at the border between living and
dead tissue is called demarcation.

Usually, the inflammatory reaction in a given person under the influence of a
given stimulus is moderately pronounced, adequate to the strength of the etiological
factor. When the action is weak, it is weak, when it is strong, it is strong. Such an
inflammatory reaction is called normergic. The body may have increased sensitivity
to the cause of inflammation of an allergic or antigenic nature. The resulting
inflammatory reaction has a sharply expressed character and is called hyperergic.
There are hypoergic and anergic reactions, which reflect reduced sensitivity and
reactivity. This happens in old age, in premature newborns. Clinical signs of
inflammation: fever, temperature, redness, etc. with an anergic reaction may be
completely absent.

During inflammation, changes occur in the center of inflammation and in the
adjacent lymph nodes. Adjacent lymph nodes increase in size and together with the
center of inflammation form a primary inflammatory complex. Complexes are
formed during human infectious diseases: tuberculosis, plague, syphilis, typhoid
fever, etc. In childhood, the reaction of lymph nodes during inflammation is weak.

Inflammation consists of three phases: alteration, exudation and proliferation.

Alteration is represented by dystrophy and necrosis. This is the initial phase of
inflammation, which leads to the release of mediators that determine the entire
subsequent development of the inflammatory reaction.

The phenomenon of alteration, i.e. tissue damage, is accompanied by
dystrophic changes, rejection of cells, their necrobiosis and necrosis. An alteration
occurs both as a result of the direct action of a harmful agent on the tissue, and as a

result of a disorder of blood circulation and innervation. Membranes are destroyed in



the cells, enzymes are released that autolyze the structures. Mucoid and fibrinoid
swelling and necrosis are observed in the connective tissue. Plasma and cellular
mediators act in the area of damage

Plasma mediatorsprovide an increase in vascular permeability, activate
chemotaxis of polymorphonuclear leukocytes for phagocytosis, intravascular
coagulation in the vessels departing from the center of inflammation to demarcate the
pathogen and the center itself. They appear when the factors circulating in the blood
are activated.

Plasma mediators are represented by the following systems: kallikrein-kinin
system, complement system, blood coagulation system and fibrinolytic system.

The main mediators: Hageman factor, plasmin, fibrin degradation products
(formed during fibrinolysis).

The Hageman factor is a connecting link between the complementary,
kallikrein-kinin system and the coagulation-fibrinolytic systems. It activates the kinin
system, "triggers" the internal coagulation system and the fibrinolytic system, which,
in turn, includes the complement system.

Cellular mediatorsproduced by various cells; are contained in the cell in a
ready form (histamine, serotonin, lysosomal enzymes) or are formed during an
inflammatory reaction. They provide: increased permeability of the vessel wall,
chemotaxis, phagocytosis; activation of the immune response to eliminate the
damaging agent; repair by proliferation and differentiation of cells in the center of
inflammation.

The following groups of cellular mediators are distinguished: vasoactive
amines (histamine, serotonin); products of arachidonic acid metabolism, lysosomal
products (leukocytes, macrophages), platelet activation factor, cytokines.

Exudation- exit of the liquid part of the blood and formed elements outside the
vascular bed. Initially, a reaction of the microcirculatory channel with a violation of
the rheological properties of blood develops: short-term vasoconstriction;
vasodilatation (arterioles, capillaries and post-capillaries) with the development of

inflammatory hyperemia; slowing of blood flow and increase in blood viscosity,



stasis. In the future, the permeability of the microcirculatory channel increases: the
appearance of pores between endothelial cells due to their contraction and expansion
of vessels, as well as due to damage to the endothelium. The above promotes the
release of fluid and plasma proteins: interendothelially through interendothelial pores;
intraendothelially with increased pinocytosis in the endothelium.

Cell emigration (exit of cells from vessels) occurs mainly in postcapillaries and
venules. Polymorphonuclear leukocytes (PLN) are the first to appear in the field of
vision (after 10-15 minutes with stimuli of medium strength).

Stages of leukodiapedesis: marginalization (marginal standing); adhesion to the
endothelium (with the help of adhesive molecules expressed on the surface of cells);
emigration takes place interendothelially: leukocytes use pseudopodia to move
interendothelial contacts and migrate between the endothelium and the basement
membrane. Penetration of FAL through the basal membrane of the endothelium is
associated with the phenomenon of thixotropy, which is based on the transition of the
basal membrane from the state of gel to sol and vice versa. The movement of FAL
toward the center of damage is carried out with the help of chemotactic factors.

Phagocytosis - absorption and digestion by cells (phagocytes) of various
particles (living and dead bacteria and other pathogens, necrotic detritus, foreign
bodies, etc.). The most important phagocytic cells are PAL and monocytes-
macrophages.

Phagocytosis can be: complete; incomplete (microorganisms are not digested
by phagocytes and multiply in their cytoplasm; incomplete phagocytosis causes
chronic inflammation).

Exudate and inflammatory cellular infiltrate are formed.

Exudate is an inflammatory fluid containing protein (more than 2%) and
cellular elements. When cells accumulate in tissues, they speak of an inflammatory
cell infiltrate.

The composition of the cells of the infiltrate is different: in the first 6-24 hours,
the exudate is dominated by PAL; in the period of 24-48 hours, monocytes-

macrophages begin to dominate; in inflammation associated with immediate-type



hypersensitivity reactions, eosinophils predominate in the exudate.

Inflammation in the clinic is manifested by 5 classic signs: redness, swelling,
pain, temperature rise and functional impairment. Redness - rubor, reflects
hyperemia, expansion of all working and auxiliary blood vessels as a result of
irritation of vasodilator nerves. At first, blood flow accelerates, and then slows down
to peresstasis and stasis.

Tissue swelling - tumor - is an inflammatory infiltrate - an exit from blood
vessels into the tissue of blood plasma and leukocytes mixed with local tissue cells.
Thus, the infiltrate consists of histogenic and hematogenous elements.

Pain - dolor, associated with irritation of nerve endings in the area of the
inflamed infiltrate. When the nerve endings die, the pain disappears, although the
inflammation has not been eliminated

A local increase in temperature, fever - calor, is associated with the rapid
course of metabolism and synthesis of substances, blood flow.

Disturbance of function - functio laesa - the damaged tissue works weaker.

All the listed phenomena are not the exclusive property of inflammation. They
also occur normally, for example, the migration of leukocytes during digestion or
facial hyperemia when a person feels ashamed.

Proliferation- the final phase of inflammation, which is characterized by:

1. Proliferation of proliferative cells in the center of inflammation:
macrophages, cambial mesenchymal cells, smooth muscle cells (SMC), epithelium.

2. Cell differentiation and transformation: a macrophage can transform into an
epithelioid and giant cell; B-lymphocyte - into a plasma cell; a cambial mesenchymal
cell turns into a fibroblast.

Proliferation of cells in the center of inflammation with the appearance of a
large number of fibroblasts is the basis for the restoration of damaged tissues.

Proliferation and differentiation of cellular elements in the center of
inflammation are carried out with the help of cytokines and numerous growth factors.

Regulation of inflammation is carried out with the help of hormonal, nervous

and immune factors. Hormones such as somatotropic hormone (STH) of the pituitary



gland, deoxycorticosterone, aldosterone, increase the inflammatory reaction (pro-
inflammatory hormones), others - glucocorticoids and adrenocorticotropic hormone
(ACTH) of the pituitary gland, on the contrary, reduce it (anti-inflammatory
hormones). Cholinergic substances, stimulating the release of inflammatory
mediators, act like pro-inflammatory hormones, adrenergic substances, suppressing
mediator activity, behave like anti-inflammatory hormones.

The biological essence of proliferation is the revival of dead structures -
regeneration.

Depending on the course of inflammation, it can be acute, subacute and
chronic.

Exudative inflammation - xcharacterized by the predominance of exudation
and the formation of exudate in tissues and body cavities.

The nature of the exudate depends on the state of vascular permeability and the
depth of damage, which is determined by the type and intensity of the damaging
factor.

Depending on the nature of the exudate, the following are distinguished:
serous, fibrinous, purulent, purulent, hemorrhagic and mixed inflammation; a special
type of inflammation can develop on the mucous membranes - catarrhal.

Serous, fibrinous and purulent are independent and main forms of
inflammation. Hemorrhagic, catarrhal and ichorous (putrefactive) are not independent
forms of inflammation.

Serousinflammation is characterized by the release of a watery exudate from
the blood, with a low content of protein and cells.

Outwardly, this exudate is similar to stagnant liquid transudate, which appears,
for example, in cardiac edema.

The transudate has a low specific gravity and contains no more than 1-2%
protein. In the serous exudate there is more protein, up to 6-8%, the specific gravity is
higher (1018-1020 p.0.), there are more cells.

If acetic acid is added to a test tube with serous exudate, the proteins coagulate,

and a cloud is formed, like a haze from a cigarette. In the future, exudate accumulates



quickly, thus, serous inflammation proceeds acutely. Transudate accumulates slowly,
slowly and increases in quantity only over time. However, the transudate dissolves
without a trace, while after serous inflammation, connective tissue, adhesions develop
on the basis of the remaining proteins. Connective tissue, collagen fibers arise in
serous exudate with incredible ease. After peritonitis, pleuritis, pericarditis, patients
often have adhesions, even complete obliteration of cavities. A distinctive feature is
also the condition of the tissues themselves and the serous leaves of the cavities in
which the liquid is contained. In case of inflammation, hyperemia, redness, small
hemorrhages are determined, some tarnishing from protein layering. The cause of
serous inflammation can be various factors: chemical, physical, biological. Serous
inflammation can develop in the skin, serous sheets, mucous membranes and internal
organs. In different tissues, this inflammation manifests itself differently. Serous skin
inflammation is characterized by vascular reactions in the skin's own layer. Serous
exudate accumulates between the collagen and elastic fibers of the skin under the
epidermis and between the Malpighian and stratum corneum of the epidermis. Unable
to destroy the stratum corneum, serous exudate accumulates under it, peels off the
epidermis and forms blisters, vesicles. Serous inflammation of the skin develops with
thermal or chemical burns in the | and especially in the Il degree, when blisters
appear on the damaged area of the skin between the stratum corneum and Malpighian
layer, filled with a clear or slightly cloudy liquid due to abundant inflammatory
exudation. Blisters are formed either immediately after the burn, or after 1-2 days.
Serous inflammation in the serous sheets of the pleura, pericardium, peritoneum, and
joints is accompanied by the accumulation of serous exudate in the corresponding
cavity, because the exudate very easily penetrates through the serous sheets, which
are covered with one layer of endothelium. Accumulation of exudate in serous
cavities can reach large volumes - many liters. In this way, exudative serous pleurisy,
peritonitis, pericarditis, etc. occur. Along with the presence of serous fluid in the
cavities, there are signs of inflammation of the serous membranes in the form of
hyperemia, edema, darkening, which is an important distinguishing feature of the

corresponding dropsy - hydrothorax, ascites, hydropericardium. Serous inflammation



on the serous sheets occurs with rheumatism,

In the same way, serous inflammation can develop on the mucous membranes.

In internal organs, serous inflammation occurs quite often. This includes serous
inflammation in the myocardium - serous myocarditis, in the lungs - serous
pneumonia, in the kidneys - serous nephritis, and in the liver - serous hepatitis.

If serous inflammation is complicated by purulent inflammation in the skin,
serous leaves, and mucous membranes, this does not happen in internal parenchymal
organs.

Serous inflammation in internal organs always develops in the interstitial tissue
of the organ, and as a rule has a diffuse character, covering the organ as a whole. It is
usually acute, ends with resorption of serous fluid and recovery, or turns into
productive inflammation.

Another independent type of exudative inflammation is fibrinous
inflammation. Fibrinous inflammation is characterized by the release of exudate
containing a large amount of coarsely dispersed proteins and fibrinogen, leukocytes
and cells of necrotic tissue. Due to the content of fibrinogen and enzymes released
from the necrotic tissue, hyaluronidase and thromboplastin, for example, the exudate
coagulates immediately after leaving the wvessels. If necrosis with fibrinous
inflammation captures only the surface layers of the tissue, then the coagulated fibrin
lies on the surface, it is easily removed without damaging the tissue. This subtype of
fibrinous inflammation is called croupous inflammation. If the necrosis of the tissue
Is deep, the fibrinous exudate is released and coagulated in the depth of the tissue
itself, often hyalinized with the formation of a tightly bound film. When you try to
remove the films, bleeding and ulcers appear. This subtype of fibrinous inflammation
Is called diphtheritic inflammation.

The type of fibrinous inflammation (croupous or diphtheritic) depends not only
on the depth of damage to the underlying tissue, but also on the nature of the
epithelium. Where there is a multi-layered flat epithelium (oral cavity, pharynx,
tonsils, epiglottis, esophagus, true vocal cords, cervix), films are firmly connected to

the epithelium, although necrosis and fibrin shedding are sometimes limited to the



epithelial cover. This is explained by the fact that the multi-layered flat epithelium is
closely connected with the underlying connective tissue and therefore "firmly holds"
the films.

On mucous membranes covered with prismatic epithelium (upper respiratory
tract, gastrointestinal tract, etc.), the connection between the epithelium and the
underlying tissue is weak. The films formed here are easily separated together with
the epithelium even with a deep loss of fibrin. Therefore, the clinical significance of
fibrinous inflammation in the pharynx and trachea is ambiguous even with the same
etiology. For example, with diphtheria on the tonsils, the films are tightly connected
to the underlying tissues, and microorganisms multiplying under the films cause
intoxication. At the same time, the films in the trachea are easily separated together
with the epithelium and underlying tissue. Intoxication in these cases is insignificant,
but there is another danger: films that are easily separated can be aspirated, cause a
reflex spasm, irritate the surrounding tissues and be the cause of asphyxiation.

Scars appear at the site of deep ulcers that occur after the film is rejected.

Purulent inflammation -is characterized by the predominance in the exudate of
PNAL (preserved and those that have disintegrated).

The most common cause is pyogenic microorganisms (staphylococci,
streptococci, gonococci, meningococci, Pseudomonas aeruginosa, etc.).

A characteristic morphological feature is histolysis - tissue melting by
proteolytic enzymes of leukocytes (neutral proteases - collagenase, elastase, cathepsin
and acid hydrolases).

Purulent inflammation can be limited (abscess) and diffuse (phlegmon),
purulent inflammation in pre-existing cavities with accumulation of pus is called
empyema.

An abscess is a focal purulent inflammation characterized by the formation of a
cavity filled with pus. An abscess, or abscess, develops in those cases when tissue
necrosis occurs in the center of inflammation, its impregnation with leukocytes and
melting as a result of the proteolytic action of enzymes released from leukocytes

upon their death. The resulting abscess is separated from the adjacent tissue by a shaft



of granulation tissue, rich in capillaries, through the walls of which increased
emigration of leukocytes occurs, i.e., a shell is formed. This shell has a different
structure. On the outside, it consists of connective tissue fibers that adhere to
unchanged tissue, and on the inside, it is formed by granulation tissue and thickened
pus, which is continuously renewed due to the release of leukocytes by the
granulation tissue. The lining of an abscess that forms pus,

Abscesses can be single or numerous; the latter are often formed in organs with
septicopyemia due to microbial embolism.

Scars form at the site of abscesses; in some cases, the abscess acquires a
chronic course: a connective tissue capsule is formed around it, the inner layer of
which is granulation tissue.

Phlegmon is diffuse (diffuse) purulent inflammation, in which purulent exudate
spreads diffusely between tissue elements, permeating and delaminating tissues. It
most often occurs in the subcutaneous tissue, in the area of the fascia, along the
vascular and nerve trunks. Diffuse purulent inflammation can also occur in
parenchymal organs, in soft meninges. Tissues with phlegmonous inflammation
swell, seep with pus.

There is a distinction between soft and hard phlegmon. Soft phlegmon is
characterized by the absence of necrosis cells in the tissue, hard phlegmon - by the
presence of such cells that are not subject to purulent melting, as a result of which the
tissue becomes very dense; dead tissue gradually separates.

Hemorrhagic inflammationcharacterized by the presence of a large number of
erythrocytes in the exudate. Vascular permeability is of great importance in its
development. Occurs with severe infectious diseases: plague, anthrax, flu, in the past
— with natural smallpox.

Purulent inflammationoccurs more often in wounds with extensive crushing of
tissues. It is most often associated with anaerobic infection in combination with
purulent microorganisms. Large foci of necrosis are characteristic.

Catarrhal inflammationoccurs on mucous membranes. It is characterized by a

large amount of exudate that flows from the surface. Exudate always contains mucus.



It can be serous, purulent and mucous. Occurs with infectious diseases of the upper
respiratory tract, allergic conditions, etc.

The result is most often favorable - complete restoration of the mucous
membrane; sometimes catarrhal inflammation can take on a chronic course, which is
accompanied by remodeling of the mucous membrane and its atrophy or hypertrophy.

Productive inflammationcharacterized by the predominance of cell
proliferation of hematogenous and histogenic origin. The causes of productive
inflammation are different. It can be caused by biological (microorganisms, animal
parasites), physical (radiation) and chemical (drugs) factors; arise as a result of the
development of immunopathological processes (immune inflammation). Productive
inflammation occurs in the case of persistence of the damaging agent in connection
with an imperfect exudative reaction (often caused by defects of the CSF) or in
connection with the special properties of the pathogen itself (resistance to the action
of phagocytes - incomplete phagocytosis). It is accompanied by the appearance of
limited or diffuse infiltrates consisting mainly of macrophages, lymphocytes, and
plasma cells. Characteristic transformation of macrophages into epithelioid cells, and
the latter have giant cells (foreign bodies or Pirogov-Langhans), as well as increased
activity of fibroblasts. Mediators of productive inflammation arise when monocytes-
macrophages interact with lymphocytes.

A frequent consequence of productive inflammation is sclerosis with the
development of atrophy and shrinkage of organs with a violation of their structure -
cirrhosis.

Types of productive inflammation: interstitial, granulomatous and
inflammation with the formation of polyps and condylomas.

Interstitial inflammationoccurs in the stroma of parenchymal organs -
myocardium, liver, kidneys and lungs.

Consider, for example, interstitial myocarditis, which occurs in many
infectious diseases (influenza, diphtheria, typhus, etc.).

In the stroma of the myocardium, an infiltrate is formed, consisting of

macrophages, lymphocytes, plasma cells, single CSF, epithelioid cells, and



fibroblasts. Dystrophic, sometimes necrobiotic changes are expressed in
cardiomyocytes. Newly formed collagen fibers are visible in the areas of infiltration.

The result is diffuse small-cell cardiosclerosis.

Granulomatous inflammationcharacterized by the formation of granulomas -
cell nodules, the basis of which are monocytic phagocytes.

In the development of granulomatous inflammation, the stability of the
causative agent (irritant) in relation to phagocytes is of crucial importance.

Positive value of granuloma: restriction (localization) of the causative agent
when it is impossible to eliminate it.

Granuloma morphogenesis consists of 4 stages:

1. Accumulation of young monocytic phagocytes in the focus of tissue
damage

2. Maturation of these cells into macrophages and formation of macrophage
granuloma.

3. Maturation and transformation of monocytic phagocytes and
macrophages into epithelioid cells and formation of epithelioid cell granuloma.

4. Fusion of epithelioid cells (or macrophages) with the formation of giant
cells (foreign body cells or Pirogov—Langhans cells) and epithelioid-cell or giant-cell
granuloma.

Giant cells are characterized by significant polymorphism: from 2-3 nuclei to
giant symplasts containing 100 nuclei or more. In the giant cells of foreign bodies,
the nuclei are located evenly in the cytoplasm, in the cells of Pirogov-Lanhgans -
mainly on the periphery. The diameter of the granulomas does not exceed 1-2 mm.
The consequence of granuloma is sclerosis.

According to the composition of cells, granulomas are divided into three types:
macrophage granuloma, epithelioid cell, giant cell granuloma.

Depending on the level of metabolism, a distinction is made between
granulomas with a low level of metabolism when damaged by inert substances (inert
foreign bodies) and consisting mainly of giant cells of foreign bodies and granulomas

with a high level of metabolism when damaged by toxic stimuli (mycobacterium



tuberculosis, leprosy) and represented by epithelioid-cell nodules .

By etiology: infectious (associated with bacteria, viruses, rickettsia, protozoa,
chlamydia, etc.); non-infectious granulomas (around foreign bodies, particles of
organic and inorganic dust: silicosis, talcosis, byssinosis (from the Greek. byssos —
flax)). Such granulomas can be the result of medication: granulomatous hepatitis,
oleogranulomatous disease; granulomas of unknown nature—with sarcoidosis, Crohn's
disease, Horton's disease, Wegener's granulomatosis, etc.

Diseases accompanied by the development of granulomas are called
granulomatous diseases.

According to the pathogenesis: immune (which more often reflects the GST
reaction based on macrophage-T-lymphocyte interaction) - most infectious
granulomas or arising from the introduction of dust particles of plant or animal origin
are immune; in case of infectious diseases, they reflect the relative resistance of the
organism to the causative agent (non-sterile immunity); non-immune (most foreign
body granulomas): most often built from cells of foreign bodies, contain a small
number of lymphocytes and plasma cells.

By morphology: non-specific granulomas do not have specific features. An
example would be inflammation around foreign bodies and animal parasites; specific
granulomas have a certain structure, which often (but not always) allows establishing
the etiological factor.

They are found in the following diseases: tuberculosis; syphilis; leprosy;
scleroma; actinomycosis; sap.

Tuberculosiscaused by mycobacterium tuberculosis, which has its own
specific properties.

High resistance, stability. It is stored in the body for many years even in
calcified environments - petrified.

Mycobacterium causes an increase in the sensitivity of the body, that is,
sensitization to the further entry of Koch bacilli into the body.

Causes establishment of immunity; immunity is called infectious, that is, it

exists until the moment of activity of the tubercle bacillus. After the death of the



mycobacterium, immunity also disappears.

When mycobacterium tuberculosis enters the human body for the first time,
which usually happens in early childhood, it causes the development of exudative
inflammation. In the place of primary localization of Koch's bacilli, as a rule, a small
center of fibrinous inflammation and alteration appears in the lungs in the form of
caseous necrosis - necrosis, outwardly similar to cheese that has lain down and dried
up. Inflammation and caseous necrosis also develop in regional lymphatic vessels and
regional lymph nodes. The zone of primary localization of Koch bacilli and
inflammation is called the primary tubercular affect. An inflammatory reaction
develops in lymph nodes - lymphadenitis, lymphatic vessels - lymphangitis.

Together, these 3 elements are called the primary tuberculosis complex. The
primary tuberculosis complex can be cured, or it can be complicated by the
development of any forms of tuberculosis.

Among the forms of inflammation in tuberculosis in humans, exudative,
necrotic and productive forms are distinguished. Productive forms of inflammation
progress with the formation of a tuberculous granuloma. Tuberculous granuloma is
otherwise called an epithelioid cell tubercle. Epithelioid cell granulomas develop in
conditions of sensitization

A center of caseous necrosis is located in the center of the granuloma. It is a
structureless mass of disintegrated tissues with the phenomena of karyorrhexis and
karyopyknosis, which are quite characteristic of tuberculosis. A mass of all kinds of
mesenchymal cells is adjacent to the caseous necrosis from all sides, and these chitins
are located in a certain order, as if by zones. Individual very large Pirogov—Langhans
giant cells lie closest to the necrosis. The shape of giant cells is round or oval,
protoplasm with a large number of round nuclei located on the periphery of the cell in
the form of a corolla or horseshoe. Nuclei are well colored, dark, lie under the cell
membrane. The widest zone of the so-called epithelioid cells is located outside of the
giant cells of Pirogov-Lankhgans. These cells on the preparations have an elongated
oval shape and a light, chromatin-poor, blister-like nucleus. Since there is not enough

chromatin, the nucleus is pale colored and resembles an air bubble. Epithelioid cells



lie in several rows and layers and make up the majority, which is why the tubercle is
called epithelioid. Round lymphoid cells are located on the very periphery of the
granuloma. They are small in size, have a round core, which is quite compact, well
colored. This is the 3rd zone. Finally, plasma cells are scattered around the granuloma
In varying amounts, which are also round, the nucleus is located eccentrically, the
lumps of chromatin in the nucleus are coarse, dense, well visible, lying in the form of
spokes in a wheel. Thin reticulin fibers are located between the cells in the tubercle.
In the conditions of treatment of tuberculosis with antibiotics, a granuloma can
consist almost entirely of giant cells and is then called a giant cell tubercle. the
nucleus is pale in color and resembles an air bubble. Epithelioid cells lie in several
rows and layers and make up the majority, which is why the tubercle is called
epithelioid. Round lymphoid cells are located on the very periphery of the granuloma.
They are small in size, have a round core, which is quite compact, well colored. This
is the 3rd zone. Finally, plasma cells are scattered around the granuloma in varying
amounts, which are also round, the nucleus is located eccentrically, the lumps of
chromatin in the nucleus are coarse, dense, well visible, lying in the form of spokes in
a wheel. Thin reticulin fibers are located between the cells in the tubercle. In the
conditions of treatment of tuberculosis with antibiotics, a granuloma can consist
almost entirely of giant cells and is then called a giant cell tubercle. the nucleus is
pale in color and resembles an air bubble. Epithelioid cells lie in several rows and
layers and make up the majority, which is why the tubercle is called epithelioid.
Round lymphoid cells are located on the very periphery of the granuloma. They are
small in size, have a round core, which is quite compact, well colored. This is the 3rd
zone. Finally, plasma cells are scattered around the granuloma in varying amounts,
which are also round, the nucleus is located eccentrically, the lumps of chromatin in
the nucleus are coarse, dense, well visible, lying in the form of spokes in a wheel.
Thin reticulin fibers are located between the cells in the tubercle. In the conditions of
treatment of tuberculosis with antibiotics, a granuloma can consist almost entirely of
giant cells and is then called a giant cell tubercle. layers and make up the majority,

that is why the tubercle is called epithelioid. Round lymphoid cells are located on the



very periphery of the granuloma. They are small in size, have a round core, which is
quite compact, well colored. This is the 3rd zone. Finally, plasma cells are scattered
around the granuloma in varying amounts, which are also round, the nucleus is
located eccentrically, the lumps of chromatin in the nucleus are coarse, dense, well
visible, lying in the form of spokes in a wheel. Thin reticulin fibers are located
between the cells in the tubercle. In the conditions of treatment of tuberculosis with
antibiotics, a granuloma can consist almost entirely of giant cells and is then called a
giant cell tubercle. layers and make up the majority, that is why the tubercle is called
epithelioid. Round lymphoid cells are located on the very periphery of the granuloma.
They are small in size, have a round core, which is quite compact, well colored. This
is the 3rd zone. Finally, plasma cells are scattered around the granuloma in varying
amounts, which are also round, the nucleus is located eccentrically, the lumps of
chromatin in the nucleus are coarse, dense, well visible, lying in the form of spokes in
a wheel. Thin reticulin fibers are located between the cells in the tubercle. In the
conditions of treatment of tuberculosis with antibiotics, a granuloma can consist
almost entirely of giant cells and is then called a giant cell tubercle. have a round
core, which is quite compact, well colored. This is the 3rd zone. Finally, plasma cells
are scattered around the granuloma in varying amounts, which are also round, the
nucleus is located eccentrically, the lumps of chromatin in the nucleus are coarse,
dense, well visible, lying in the form of spokes in a wheel. Thin reticulin fibers are
located between the cells in the tubercle. In the conditions of treatment of
tuberculosis with antibiotics, a granuloma can consist almost entirely of giant cells
and is then called a giant cell tubercle. have a round core, which is quite compact,
well colored. This is the 3rd zone. Finally, plasma cells are scattered around the
granuloma in varying amounts, which are also round, the nucleus is located
eccentrically, the lumps of chromatin in the nucleus are coarse, dense, well visible,
lying in the form of spokes in a wheel. Thin reticulin fibers are located between the
cells in the tubercle. In the conditions of treatment of tuberculosis with antibiotics, a
granuloma can consist almost entirely of giant cells and is then called a giant cell

tubercle. Thin reticulin fibers are located between the cells in the tubercle. In the



conditions of treatment of tuberculosis with antibiotics, a granuloma can consist
almost entirely of giant cells and is then called a giant cell tubercle. Thin reticulin
fibers are located between the cells in the tubercle. In the conditions of treatment of
tuberculosis with antibiotics, a granuloma can consist almost entirely of giant cells
and is then called a giant cell tubercle.

Syphilisis caused by pale treponema. The disease is chronic, lasts for many
years and is characterized by stages depending on changes in the phases of immunity
and increased sensitivity to the causative agent and tissue decay products. In the
course of syphilis, periods of alternating exudative, alterative and productive
reactions are distinguished, just as it happens in tuberculosis. There are basically
three such periods.

The 1st period - the formation of the primary affect at the site of entry of the
treponema and regional lymphadenitis. Primary affection in syphilis is called hard
chancre. A hard chancre appears 2-4 weeks after infection in the form of a dense
copper-red painless infiltrate (nerves die, so there is no pain). This infiltrate is a
productive inflammation without any specific features. Soon enough, the infiltrate is
covered with ulcers and turns into a dense, shallow chancre containing a lot of
spirochetes, and therefore very contagious. In the vessels - the phenomena of
productive panvasculitis. Inflamed lymph nodes are called syphilitic buboes. After 1—
1.2 months. the ulcer heals and there is an asymptomatic period of pseudo-wellness.
But during this time, the spirochete multiplies in the body and spreads to all organs
and tissues.

The 11 period or stage - the stage of cutaneous syphilides or the papular period
occurs 6-8 weeks after infection. A copper-red rash appears on the skin or visible
mucous membranes in the form of flat red spots - roseolae and dense infiltrative
papules that protrude. There are also abscesses-pustules and wide condylomas (on the
genitals) - papillary growths. Syphilides contain a lot of treponems, which easily
enter the external environment during ulceration. The secondary period is considered
highly contagious, syphilides heal with scars. The second stage of the disease is

followed by an asymptomatic period, during which infectious immunity develops. In



the conditions of the immunity that has appeared, the next stage is manifested.

Stage Il — the gummy stage occurs 3—6 years after infection. This 3rd period is
characterized by the focal character of productive inflammation, the formation of
granulomas. A granuloma in syphilis is called a gumma.

Gumma is built mainly of lymphoid and plasma cells, chaotically mixed with
each other, there is no zonation. This is the first difference from tuberculous tubercle.
Among the small cells, there are single giant multinucleated cells, similar to Pirogov—
Langhans giant cells in tuberculous granuloma. However, the second distinction from
the tuberculous tubercle is that the nuclei in the giant cells do not lie under the cell
membrane, but are clustered in the center of the protoplasm. Epithelioid cells are also
found in the gum, but in small quantities. The third difference between a gumma and
a tuberculous granuloma is that there are many blood vessels in the gumma. The
walls of these vessels are thickened, and the lumens are narrowed and even
completely closed - the phenomenon of obliterating endarteritis. As a result of the
obliteration of blood vessels, there are several foci of semi-liquid colliquative
necrosis in the gum, glue-like mass (gummi - glue). This is another difference. In a
tuberculous nodule there is only one center of necrosis, in gum - several. In the
centers of necrosis in the gum, there are often separately preserved structures of the
tissue in which the gum is located, for example, bone beams, liver trabeculae, etc. No
structures in the zone of necrosis are visible in tuberculous nodules. Gradually, the
gum is subject to scarring, and sharp, rough scarring with the formation, again, in
contrast to tubercular granuloma, star-shaped retracted scars. Gums have various
locations and come in different sizes. Small microgums can be located in the walls of
the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the aorta
becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the aorta
iIs formed - a protrusion that can even rupture. This is another difference. In a
tuberculous nodule there is only one center of necrosis, in gum - several. In the
centers of necrosis in the gum, there are often separately preserved structures of the
tissue in which the gum is located, for example, bone beams, liver trabeculae, etc. No

structures in the zone of necrosis are visible in tuberculous nodules. Gradually, the



gum is subject to scarring, and sharp, rough scarring with the formation, again, in
contrast to tubercular granuloma, star-shaped retracted scars. Gums have various
locations and come in different sizes. Small microgums can be located in the walls of
the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the aorta
becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the aorta
iIs formed - a protrusion that can even rupture. This is another difference. In a
tuberculous nodule there is only one center of necrosis, in gum - several. In the
centers of necrosis in the gum, there are often separately preserved structures of the
tissue in which the gum is located, for example, bone beams, liver trabeculae, etc. No
structures in the zone of necrosis are visible in tuberculous nodules. Gradually, the
gum is subject to scarring, and sharp, rough scarring with the formation, again, in
contrast to tubercular granuloma, star-shaped retracted scars. Gums have various
locations and come in different sizes. Small microgums can be located in the walls of
the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the aorta
becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the aorta
is formed - a protrusion that can even rupture. In a tuberculous nodule there is only
one center of necrosis, in gum - several. In the centers of necrosis in the gum, there
are often separately preserved structures of the tissue in which the gum is located, for
example, bone beams, liver trabeculae, etc. No structures in the zone of necrosis are
visible in tuberculous nodules. Gradually, the gum is subject to scarring, and sharp,
rough scarring with the formation, again, in contrast to tubercular granuloma, star-
shaped retracted scars. Gums have various locations and come in different sizes.
Small microgums can be located in the walls of the thoracic aorta, which is called
syphilitic mesoaortitis. The intima of the aorta becomes uneven - shagreen, elastic
fibers are destroyed and an aneurysm of the aorta is formed - a protrusion that can
even rupture. In a tuberculous nodule there is only one center of necrosis, in gum -
several. In the centers of necrosis in the gum, there are often separately preserved
structures of the tissue in which the gum is located, for example, bone beams, liver
trabeculae, etc. No structures in the zone of necrosis are visible in tuberculous

nodules. Gradually, the gum is subject to scarring, and sharp, rough scarring with the



formation, again, in contrast to tubercular granuloma, star-shaped retracted scars.
Gums have various locations and come in different sizes. Small microgums can be
located in the walls of the thoracic aorta, which is called syphilitic mesoaortitis. The
intima of the aorta becomes uneven - shagreen, elastic fibers are destroyed and an
aneurysm of the aorta is formed - a protrusion that can even rupture. In the centers of
necrosis in the gum, there are often separately preserved structures of the tissue in
which the gum is located, for example, bone beams, liver trabeculae, etc. No
structures in the zone of necrosis are visible in tuberculous nodules. Gradually, the
gum is subject to scarring, and sharp, rough scarring with the formation, again, in
contrast to tubercular granuloma, star-shaped retracted scars. Gums have various
locations and come in different sizes. Small microgums can be located in the walls of
the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the aorta
becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the aorta
is formed - a protrusion that can even rupture. In the centers of necrosis in the gum,
there are often separately preserved structures of the tissue in which the gum is
located, for example, bone beams, liver trabeculae, etc. No structures in the zone of
necrosis are visible in tuberculous nodules. Gradually, the gum is subject to scarring,
and sharp, rough scarring with the formation, again, in contrast to tubercular
granuloma, star-shaped retracted scars. Gums have various locations and come in
different sizes. Small microgums can be located in the walls of the thoracic aorta,
which is called syphilitic mesoaortitis. The intima of the aorta becomes uneven -
shagreen, elastic fibers are destroyed and an aneurysm of the aorta is formed - a
protrusion that can even rupture. No structures in the zone of necrosis are visible in
tuberculous nodules. Gradually, the gum is subject to scarring, and sharp, rough
scarring with the formation, again, in contrast to tubercular granuloma, star-shaped
retracted scars. Gums have various locations and come in different sizes. Small
microgums can be located in the walls of the thoracic aorta, which is called syphilitic
mesoaortitis. The intima of the aorta becomes uneven - shagreen, elastic fibers are
destroyed and an aneurysm of the aorta is formed - a protrusion that can even rupture.

No structures in the zone of necrosis are visible in tuberculous nodules. Gradually,



the gum is subject to scarring, and sharp, rough scarring with the formation, again, in
contrast to tubercular granuloma, star-shaped retracted scars. Gums have various
locations and come in different sizes. Small microgums can be located in the walls of
the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the aorta
becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the aorta
is formed - a protrusion that can even rupture. Small microgums can be located in the
walls of the thoracic aorta, which is called syphilitic mesoaortitis. The intima of the
aorta becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of the
aorta is formed - a protrusion that can even rupture. Small microgums can be located
in the walls of the thoracic aorta, which is called syphilitic mesoaortitis. The intima of
the aorta becomes uneven - shagreen, elastic fibers are destroyed and an aneurysm of
the aorta is formed - a protrusion that can even rupture.

In addition to gumma, in the tertiary period of syphilis, diffuse productive-
necrotic processes, or so-called gummous infiltrates, occur in the aorta and other
vessels, as well as in the liver.

This is a characteristic of inflammatory reactions in acquired syphilis. If a
syphilitic woman becomes pregnant, intrauterine infection of the fetus can occur via
the hematogenous route through the placenta and the umbilical vein, and then
congenital syphilis occurs. Placental blood circulation is established in the 4th month
of pregnancy, infection of the fetus occurs no earlier than this period. There are:
syphilis of stillborn fetuses; syphilis of newborns and infants; late congenital syphilis
at the age of 4 to 17 years.

In congenital syphilis of newborns and children up to 4 years of age, immunity
Is established, the inflammation is exudative-necrotic in nature, with the development
of small necrosis centers with admixtures of leukocytes and a large number of
treponema in all organs. These foci have been called "miliary gummas" since ancient
times, although they have nothing to do with the gummas of the tertiary period of
syphilis. The rash on the skin is diffuse, confluent, rashes are characteristically
located on the soles and palms, diffuse damage to internal organs - liver, lungs - is

noted.



In late congenital syphilis, the changes are similar to acquired syphilis -
ordinary papular syphilides and gums in the internal organs.

Actinomycosis.

Currently, it has been established that the causative agent of actinomycosis is
gram-positive bacteria - microaerophilic, aerobic and anaerobic actinomycetes, which
are widespread in nature. They make up 65% of the total number of soil
microorganisms, are found in water, in particular tap water and spring water, in hot
(up to 65°C), mineral springs, on plants, on stony rocks and even in the sands of the
Sahara. In the human body, actinomycetes are also permanent residents, they
contaminate the oral cavity, bronchi, gastrointestinal tract, and vagina.

Actinomycetes, as a rule, lead a saprophytic lifestyle, but some strains can
cause disease under certain conditions. It is known that actinomycetes do not
penetrate through healthy skin and mucous membranes, therefore, the main
contributing factor, along with a decrease in the body's immune defenses, is injury to
the barrier membranes. The causative agent enters the body, as usual, through the
digestive tract. The process spreads mainly through the fiber and connective tissue
layers of organs and tissues. In some cases, general infection is noted. Skin damage
often occurs again as a result of the spread of the pathological process from deep-
lying tissues. Cervical-maxillofacial actinomycosis, pulmonary and other varieties are
distinguished according to the ways of its spread and localization. The affected area is
characterized by the presence of a dense nodular infiltrate in the subcutaneous
adipose tissue, which was formed from fused nodes, the skin under which has a
bluish-red color. Later, the infiltrate in some areas softens and small fistulas appear,
from which pus is released.

Actinomycotic granuloma is composed of plasmatic, epithelioid and giant
multinucleated cells. All the cells are scattered in disorder. Actinomycotic drusen are
found in granuloma in 50% of cases. Drusen stain well according to Gram and Van
Gieson. Russel bodies and hyaline spheres, which are hyalinized dead plasma cells,
are also found. The presence of large dense sclerotic fields, among which abscesses

are scattered, is characteristic. In abscesses, drusen are usually found among dead



leukocytes.

A cluster of xanthoma cells loaded with cholesterol can be found near the
border of the abscesses. The word "xanthos" means "yellow"; cells are yellow from
cholesterol.

Respiratory scleroma - xchronic disease of the respiratory tract. It is called a
Frisch-Volkovich stick. It is characterized by the growth of a peculiar, dense
consistency of granulation tissue, built from plasmatic, epithelioid and lymphoid
cells. Specific large Mikulich cells with vacuolated cytoplasm, light, as if reticulated.
The nuclei, in the number of 1 or 2, are small, compacted, rod-shaped, located near
the shell on the periphery of the cell. In the vacuoles of the cytoplasm of Mikulich
cells, the causative agents of the disease are located - Frisch-Volkovich bacilli. They
have a mucilaginous capsule, and therefore the cytoplasm of the cells, becoming
mucilaginous, becomes light, reticulate. During the development of the process, part
of the plasma cells ages and undergoes hyalinosis, turning into Russel bodies and
hyaline spheres. There are quite a lot of blood capillaries in the granuloma. The
growth of connective tissue narrows the lumen of the respiratory tract. This causes
breathing problems and can cause death from asphyxiation.

Leprosy -a chronic infectious disease that usually affects the skin and
peripheral nerves.

The disease is caused by mycobacterium Hansen. The source of infection is a
sick person. There are three types of leprosy: lepromatous, tuberculoid, and
intermediate.

Most often, the skin, upper respiratory tract and peripheral nerves are affected.
Specific granulomas are formed - lepromas.

Lepromatous form of leprosymost often develops in the skin, is characterized
by the appearance in it of nodules of various sizes and nodules (leproma) of a soft
consistency, located in the surface layers of the skin.

Histologically active lepromatous process is represented by the development of
nodules. They merge with each other and consist mainly of macrophages with an

admixture of lymphocytes, plasma cells, and histiocytes. Leprosy contains a huge



amount of leprosy mycobacteria. According to Binford, 1 g of flowering leproma
contains 5-109 mycobacteria. Such a powerful and unstoppable reproduction of the
causative agent of leprosy is explained by the fact that their phagocytosis by
macrophages is incomplete. Electron microscopy shows that the phagolysosomes of
the macrophage contain intact, viable mycobacteria arranged in regular rows. Partial
decay of mycobacteria occurs only over time. Macrophages that have phagocytosed
leprosy mycobacteria increase in size. Vacuoles, fatty inclusions, very characteristic
of leprosy, gradually appear in them. Macrophages changed in this way are called
Virchow's leprosy cells. Masses of bacteria in the macrophage stick together in the
form of "balls", when the cells die, they are released from it and are located freely in
the tissue. In the future, the spheres are phagocytosed by giant cells of foreign bodies.
Lepromatous infiltration in the skin is often diffuse. The tuberculoid form of leprosy
Is characterized by the proliferation of epithelioid cells, the formation of giant
Pirogov-Langhans cells, and the accumulation of lymphocytes. Cellular infiltrates in
the tubercular form of leprosy are located in the papillary layer under the epidermis
itself. Leprosy mycobacteria are found in very small quantities. With the tuberculoid
form of leprosy, small nerves of the skin are constantly involved in the process,
which are destroyed. Nerve damage is accompanied by loss of skin sensitivity as one
of the early symptoms of leprosy. Based on the nature of the tissue reaction, it can be
assumed that the tuberculoid form shows a high resistance of the macroorganism to
infection. Cellular infiltrates in the tubercular form of leprosy are located in the
papillary layer under the epidermis itself. Leprosy mycobacteria are found in very
small quantities. With the tuberculoid form of leprosy, small nerves of the skin are
constantly involved in the process, which are destroyed. Nerve damage is
accompanied by loss of skin sensitivity as one of the early symptoms of leprosy.
Based on the nature of the tissue reaction, it can be assumed that the tuberculoid form
shows a high resistance of the macroorganism to infection. Cellular infiltrates in the
tubercular form of leprosy are located in the papillary layer under the epidermis itself.
Leprosy mycobacteria are found in very small quantities. With the tuberculoid form

of leprosy, small nerves of the skin are constantly involved in the process, which are



destroyed. Nerve damage is accompanied by loss of skin sensitivity as one of the
early symptoms of leprosy. Based on the nature of the tissue reaction, it can be
assumed that the tuberculoid form shows a high resistance of the macroorganism to
infection.

An intermediate form of leprosymanifested by the appearance of a nonspecific
cellular reaction in the skin around blood vessels and appendages of the skin, and
sometimes small nerve trunks. With this form of mycobacterium leprosy, sometimes
it is found in intact nerves. The intermediate form of leprosy is very difficult for
clinical and morphological diagnosis.

Leprous granulomas do not always undergo necrosis. Ulcerative complications
on the skin occur as a result of trophic disorders in connection with damage to nerve
trunks. In some cases, when a specific inflammatory reaction occurs in the bone
marrow of the phalanges of the fingers or toes, their separation (mutilation) is
possible. Under the influence of treatment, leprosy granulomas are replaced by
proliferating cells of connective tissue and scars remain at the site of granulomas.
However, after a certain period of fading, the disease can flare up again with a
complete repetition of the entire cycle of cellular reactions. In other words, both
clinically and morphologically, leprosy proceeds in a wave-like manner, with periods
of disease outbreaks alternating with subsidence of inflammation. In this regard,
leprosy patients must be constantly under the control of a doctor.

Sap -zoonotic infectious disease, which proceeds according to the type of
septicopyemia with the formation of specific granulomas, abscesses in various tissues
and organs.

With acute phlegm, nodules appear, which consist of epithelioid cells with an
admixture of neutrophilic leukocytes. These nodules very quickly undergo necrosis
and purulent melting. Karyorrhexis is very characteristic; nuclei turn into small lumps
that are intensively stained with hematoxylin. In addition to granuloma, abscesses can
occur in organs and skin.

Nodules are formed in case of chronic sputum. Nodules appear in various

organs, including the lungs, and are very similar to tuberculous tubercles. With



chronic asthma, sclerotic changes can occur in the organs, in particular in the lungs.

Productive inflammation with the formation of polyps and condylomas.lt is
observed on the mucous membranes and in the flat epithelium bordering them. It is
characterized by the simultaneous involvement of the epithelium and stroma of the
mucous membrane in the process. The growth of the glandular epithelium together
with the cells of the underlying connective tissue leads to the formation of polyps.
Such polypous growths are observed with long-term inflammation of the mucous
membrane of the nose, stomach, rectum, uterus, vagina, etc. It should be noted that
polyps on some mucous membranes often have an inflammatory origin, while on
others - tumor origin. In the areas of the flat epithelium, which is located near the
prismatic one (anus, genitals), exudate during chronic inflammation constantly
irritates them, which causes the growth of the stroma and epithelium with the
formation of papillary formations - condylomas. Similar papillary growths of the
epithelium are observed in syphilis,

In the second half of the 70s of the last century, views on condylomatous
lesions of the cervix changed significantly. Along with the well-known classic form -
acuminate condyloma (papillary or exophytic type), two more types of
papillomavirus lesions were identified in the cervix: "flat" and endophytic condyloma
(intraepithelial and inverted types). The last type, namely endophytic condyloma, is
rare. Flat condylomas predominate among condylomatous lesions of the cervix. It is
possible to develop all three types of papillomavirus lesions in the vagina.

According to the literature, there is a gradual increase in the frequency of
condylomatous lesions, and flat condylomas of the cervix are observed almost
exclusively in young women.

The incubation period for papillomavirus infection ranges from 1 to 9 months,
with an average of three months. Acuminate condylomas have the appearance of
single or numerous small (sometimes significant, giant size) papillary-type
formations, pale pink in color on a short stem and resemble a wart, raspberry berry,
cauliflower, or cock's comb. Depending on the location (external genitals, vagina,

cervix), condyloma acuminata can be flesh-colored or intensely red, and whitish



when macerated. When ulcerated, they secrete a liquid with an unpleasant, stinky
smell. Giant condylomas can be symmetrically located on the labia majora and labia
minora, occupy the entire genital opening, and move to the femoral-inguinal folds.
Sometimes they are located in the crotch, between the buttocks, and also isolated
around the anus with a transition to the mucous membrane of its sphincter. Large
condylomas in the form of a clutch can be localized around the urinary canal.

In the initial period of the formation of condyloma acuminate, symptoms are
often absent, but with their rapid growth, patients seek help from a doctor. The
appearance of a significant amount of exudate causes maceration, ulceration of
condyloma and skin, which leads to the appearance of itching and heartburn. With
large and gigantic condylomas, patients have difficulty moving.

For the diagnosis of papillomavirus infection, in particular flat condyloma,
cytological and histological examination of the tissue removed during targeted biopsy
is of great importance. During cytological examination, koilocytes are found in the
smears, which are cells of the flat epithelium of the intermediate and surface layers
with wide perinuclear clearing, a narrow rim of cytoplasm preserved on the
periphery, with amphephilic properties (when stained according to Papanicolaou) and
nuclei with dystrophic changes and as if "suspended" in space, as well as
dyskeratocytes (isolated or exfoliated in the form of aggregates), which are squamous
epithelial cells with an enlarged hyperchromic or pyknotic nucleus and orange-philic
cytoplasm. Both cell types can be multinucleated.

According to the literature, during cytological examination hyperkeratosis is
diagnosed in 53% of cases, parakeratosis in 28%, proliferation of cylindrical
epithelium in 50%, hyperplasia of reserve cells in 11%, dyskaryosis in 7%,
koilocytosis in 48%. More often, these signs are observed in combination.

On histological examination, classic condylomas are characterized by
papillomatosis, acanthosis, elongation and expansion of papillae, parakeratosis, and
the presence of koilocytes. Flat condylomas are located in a multi-layered flat
epithelium with acanthosis. There is usually a clear demarcation between the

unchanged basal and parabasal layers and the more superficial layers of the



epithelium, which contain koilocytes. Sometimes in the superficial parts of the
damage there is a layer of different thickness of dyskeratocytes with pyknotic nuclei
and other dystrophic changes. Condylomas are always removed, regardless of their
type, location and size, spontaneous recovery (disappearance) never occurs, and
benign condylomas can sometimes turn into carcinoma.

Thus, it can be concluded that the features of productive inflammation are
determined not only by the character of the pathogen, but also by the features of the
structure of the organs. Thus, productive inflammation in the myocardium can have
both nodular limited and interstitial diffuse character. In the liver, interstitial
inflammation is more often diffuse, spreading through the stroma of the organ. In the
kidneys, productive inflammation is observed both in the glomeruli in the form of
productive glomerulitis without damage to the stroma of the organ, and in the stroma
in the form of interstitial nephritis. In the central nervous system, proliferation occurs
mainly due to neuroglia and vascular elements. In the walls of blood vessels,
inflammation is accompanied by the proliferation of cambial cells of the endothelium
and adventitia.

The course of productive inflammation can be acute, but in most cases it is
chronic. The acute course is characteristic of productive inflammation, which occurs
in a number of infectious diseases - typhoid and typhus, tularemia, relapses of acute
rheumatism; productive glomerulitis is observed in scarlet fever. The chronic course
Is characteristic of most interstitial productive inflammatory processes (for example,
In the myocardium, kidneys, liver, muscles, etc.), which end in sclerosis.

The consequence of productive inflammation is different depending on the
organ or tissue in which it occurs and the course of the disease. Chronic productive
inflammation causes the development of focal or diffuse sclerosis of the organ. If at
the same time deformation (shrinking) of the organ and its structural restructuring
develops, then we are talking about cirrhosis. Nephrocirrhosis as a result of chronic
glomerulonephritis, liver cirrhosis as a result of chronic hepatitis, pneumocirrhosis as

a result of chronic pneumonia, etc.



Materials on the activation of students of higher education during the
lecture: questions, situational tasks, etc(if necessary):

A 55-year-old man suffered from chronic glomerulonephritis for a long time.
He died of chronic kidney failure. On the surface of the epicardium and pericardium,
grayish-whitish villous layers are found. What pathological process took place in the
pericardium?
AND Fibrinous inflammation
B Bodyization
C Proliferative inflammation
D Hemorrhagechronic inflammation
E Arterial thoroughbred
At the autopsy of a 34-year-old deceased from rheumatism, the surface of the
epicardium is woolly, covered with gray films that are easily detached. After their
separation, a swollen full-blooded surface is determined. What is the most likely
diagnosis?
AND Fibrinous pericarditis
B Hnlst pericarditis
C Hemorrhagechronic pericarditis
D Proliferative pericarditis
E Catarrhal pericarditis
A 55-year-old man suffered from chronic glomerulonephritis. Death occurred due to
the phenomena of chronic kidney failure. Macroscopically: on the surface of the
epicardium and pericardium, there are grayish-whitish villous layers, after removal of
which sharply expanded and filled with blood vessels are clearly visible. What
process took place in the pericardium?
AND Fibrinous inflammation
B Bodyization
C Proliferative inflammation
D Hemorrhagechronic inflammation
E Arterial thoroughbred
A 40-year-old patient died of cerebral edema. There is a history of facial carbuncles.
At the autopsy, hemoptysis and swelling of the brain tissue were noted. In the white
matter of the left hemisphere, two cavities measuring 6x5.5 and 5x4.5 cm filled with
a yellowish-green creamy liquid were found. The walls of the cavities are nerve tissue
with uneven edges. What complication of carbuncle developed in the patient?
AND acuteand abscesses
B Chroneye abscesses

C Empi have
D Qtyicvation necrosis
E Kto go

A 40-year-old patient died of cerebral edema. There is a history of facial carbuncles.
At the autopsy, hemoptysis and swelling of the brain tissue were noted. Two cavities
measuring 6x5.5 cm and 5x4.5 cm were found in the white matter of the left



hemisphere, filled with a yellowish-green, creamy liquid. The walls of the cavities are
nerve tissue with uneven edges. What complication of carbuncle developed in the
patient?

AND acuteand abscesses

Chroneye abscesses

Empi have

Qtyicvation necrosis

Kto go

mooOw

General material and bulk-methodological support of the lecture:

Questions for self-control:

1. Definition of inflammation. Factors leading to the development of inflammation.
2. Classification of inflammation according to various criteria. Phases
inflammation.

3. Acute inflammation. General characteristics, morphological classification.

4. Serous inflammation, morphological characteristics. The concept of exudate.
Comparative characteristics of exudate and transudate.

5. Purulent inflammation, classification, morphological characteristics

general and its individual types.

6. Fibrinous inflammation, classification, morphological characteristics
general and its individual types. Concept of TRUE AND FALSE CRUISE

7. Catarrhal inflammation, classification, morphological characteristics

general and its individual types.

8. Hemorrhagic inflammation, morphological characteristics.

9. Purulent inflammation.

10. Mixed inflammation.

11. Complications and consequences of inflammation

12. Definition of inflammation, classification, macro- and microscopic signs
inflammation.

13. Causes of the development of chronic inflammation. (Or why acute
inflammation became chronic?)

14. Classification (types) of chronic inflammation.

15. Interstitial inflammation, morphological characteristics, consequences.

16. What is a polyp, morphological characteristics of a polyp (macro- and
microscopic structure), examples?

17. What is a condyloma, morphological characteristics (macro- and microscopic
structure), examples?

18. Granulomatous inflammation. morphological characteristics, results.

19. What is a granuloma, types of granulomas, types of giant cells?

20. Structure of tuberculous granuloma.



21. Structure of syphilitic granuloma.
22. The structure of a leprosy granuloma.
23. Structure of rhinoscleral granuloma.
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Lecture No. 5

Topic: Patomorphology of the immune system. Reactions and mechanisms of
hypersensitivity. Adaptation and compensation processes. Regeneration and
reparation. 