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TOPIC I

TEACHING ABOUT DISEASE,

ETIOLOGY AND PATHOGENESIS.

PATHOGENIC EFFECT OF ENVIRONMENTAL

FACTORS

UNIT I

INTRODUCTION TO PATHOPHYSIOLOGY. SUBJECT AND VALUE OF EXPERIMENTAL METHODS IN PATHOPHYSIOLOGY. MODELING OF PATHOLOGYCAL PROCESSES.  PATHOGENIC INFLUENCE OF HIGH AND LOW TEMPERATURES
Learning Objectives

1. To know the definition  “pathophysiology”, subject and method of learning pathophysyology, meaning for medicine.

2. Be able to define the definition “etiology”, “pathogenesis”, “illness”, “healthy”, “pathological reaction”, “pathologic process”, “typical pathologic process”.

3. To know the causes and mechanisms of development of   pathologic processes while studying general and local influence of temperature changes on organism.

Independent work at the home

Literature:

1. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
2. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 9– 19.

3. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 5- 11, 14-18. 

4. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.28-32.

5. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P. 238-240.     

Task I. To study in detail material according to theoretical questions 

Questions for repetition: 

1. The acute and the chronic experiment.

2. The essence of Mechnikov’s comparative-evolutionary methods.

3. Mechanisms of producing and return of warm.

4. Mechanisms of temperature homeostasis regulation .

Control questions:

1. The forms of pathologic processes, which develop after general and local influences of high and low temperature on organism.

2. Conditions, which promote cooling of organism.

3. Mechanisms, which provide the warm balances at the stage of compensation and decompensate. 

4. The connection of cooling with cold-related disease.

5. Conditions, which influence development of overheating.

6. Pathogenesis of overheating – compensative and pathologic reactions at the stage of adaptation and compensation.

7. Etiology and pathogenesis of sunstroke.

8. Pathogenesis of burn’s disease.

Task 2. To carry out the task:

Table

	Tasks
	Instruction for task

	1. Name the basic mechanisms of thermoregulation
	Two mechanisms

	2. How does thermoregulation change under the influence of worm?:

- at the compensation’s stage;

- at the decompensate stage;


	The balance between producing and returning of worm.

	3. To compare the compensation reaction of organism under the influence of the high and low temperatures. Make the table.


	What change the activity of   heart, metabolic process, tone of heart and vessels, secretion of sweat

	4. Name the main stages in pathogenesis of the burn’s disease.
	


 Independent work at the class

Task I. Give the answer to tasks of tests control of basic knowledge.

 Task I. Study the pathological and compensative reactions of organism on overheat. 

 Take the rat and measure the rectal temperature, count the number of breathing movements during minute and determine the absorption of oxygen in 10 minutes before and after overheat. For modeling overheat set the rat in jar and put it in water with temperature 42-45 C. Determine the absorption of oxygen in device which consists of: exicator with lime for absorption of CO2, drexel, water manometer, glass tube with water. During the rat’s breathing pressure in exicator gradually getting lower, because CO2 absorbed by lime and quantity of oxygen is getting lower. That’s why the quantity if absorbed oxygen is the function of lowering the pressure. You can see it in increasing level of liquid in U- shaped manometer, which is connected with exicator. The quantity of water that is necessary to let out of glass tube to drexel to compensate the basis level of liquid is identical to the quantity of absorbed oxygen. 

The results of experiment write in the table

	PARAMETRS
	BEFORE OVERHEAT
	AFTER OVERHEAT

	1. Temperature of body
	
	

	2.Number of breathing movements during minute
	
	

	3. Absorption of oxygen 
	
	

	4. Color of skin
	
	

	5. Behavior
	
	


Task I. Study the pathological and compensative reactions of organism on overheat. 

 Take the rat and measure the rectal temperature, count the number of breathing movements during minute and determine the absorption of oxygen in 10 minutes before and after overheat. For modelings overheat set the rat in jar and put it in water with temperature 42-45 C. Determine the absorption of oxygen in device which consists of: exicator with lime for absorption of CO2, drexel, water manometer, glass tube with water. During the rat’s breathing pressure in exicator gradually getting lower, because CO2 absorbed by lime and quantity of oxygen is getting lower. That’s why the quantity if absorbed oxygen is the function of lowering the pressure. You can see it in increasing level of liquid in U- shaped manometer, which is connected with exicator. The quantity of water that is necessary to let out of glass tube to drexel to compensate the basis level of liquid is identical to the quantity of absorbed oxygen. 

The results of experiment write in the table

	PARAMETRS
	BEFORE OVERHEAT
	AFTER OVERHEAT

	1. Temperature of body
	38
	42

	2.Number of breathing movements during minute
	90
	130

	3. Absorption of oxygen 
	15
	34

	4. Color of skin
	pink
	red

	5. Behavior
	calm
	nervous


Conclusion: The ret has decompensate stage of overheat, because main index –temperature is increased. Other indexes are showed on compensative reactions of organism on negative influences high temperature: increase number of breathing, red color of skin and change of behavior (these reactions are no effective, they have lost protective effect). Increases of oxygen’s absorption as result formation ‘vicious circles’ in decompensate stage of overheat.
UNIT № 2

PATHOGENIC ACTION OF IONIZING RADIATION ON ORGANIZM

Ionizing radiation is one of the most dangerous environmental factors, which can cause pathogenic influence on organism. On the other hand nowadays it is widely used for medical and scientific purposes. That’s why it’s necessary to study all properties and characteristics of ionizing radiation. 

Learning Objectives

1. To know the mechanisms of injurious influence of ionizing radiation on organism.

2. To know the pathogenesis of various forms of acute radiation sickness.

3. To be able to define and analyze changes in blood content of experimental animals, which were irradiated.

Independent work at home 

Literature:

6. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 19– 29.

7. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 12-14. 

8. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.24-27.

9. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.240-243.     

Task 1. To polish up the reading material in theoretical questions
Questions for repetition:

1. Kinds of beamed energy. 

2. Kinds of ionizing radiation, its characteristics (penetrating ability, degree of ionization for action on organism and others).
Control questions:  

1. Mechanisms of injurious influence of ionizing radiation.

2. The injuries of organs and tissues by ionizing radiation, its peculiarity.
3. The acute radiation sickness: forms, characteristics of periods.

4.  Pathogenesis of basic syndromes of radiation sickness.

5. The distant consequences, which arise as a result of ionizing radiation action on organism.       

Task 2. To carry out the task:

	Task
	Instruction for task

	1. To explain the mechanisms of injuring action of ionizing radiation on organism.
	Draw the scheme of injuring mechanisms  of ionizing radiation influence on DNA and the influence of factors, which modified and repair the damages

	2. Say, which organs and tissues are damaged in the first instance under the influence of ionizing radiation and why? 
	Arrange the organs and tissues in the order of decrease their sensitivity to beamed energy.  

	3. Name the forms of acute radiation sickness
	Point to causes, that influence on development of different forms of acute radiation sickness

	4. Name the basic pathophysiologycal syndromes, which are developed by acute radiation sickness
	

	5. Give the characteristic of circulatory blood disorder due to acute radiation sickness
	Describe the blood index in every period of acute radiation sickness.


 Independent work at the class

Task 1. Give the answer to the tasks of test control of basic knowledge.

Task 2. Study changes in rabbit blood with acute radiation sickness.

In blood of rabbit radiated by dosage of 200 R count the number of leukocytes. For that, blood from ear vein is collected in test tube for “white blood” till level 0.5 and dilute by 5% solution of vinegar acid till mark II. Count up the amount of leukocytes in 100 big squares of Goryaev’s chamber. Count leukocytes with formula: A/20 G/l, where A- sum of leukocytes in 100 big squares, G- giga 109. 

For making conclusion answers the following questions:

1. What period of acute radiation sickness is characterized by changing of leukocytes number?

2. What pathogenesis is in such changes?

3. What disorders of hemopoesis are characterized by changes in the number of leukocytes?

UNIT № 3

THE ROLE OF HEREDITY AND CONSTITUTION IN PATHOLOGY
Nowadays hereditary diseases are of great importance and much attention is paid to them because the cases of their appearance have become more frequent. Interconnection between hereditary and acquired diseases has become more scientifically proved. The volume of information about environment mutagenic factors is greatly widened. Except hereditary diseases there are those that appear in the antenatal period of development under the influence of mutagenic factors on the organism of pregnant woman. In such cases heredity doesn’t play any role but clinical manifestations are often similar to hereditary diseases. All these facts proved the necessity of studying mechanisms of development and diagnosis of hereditary pathology.    

Learning Objectives
1. To be able to analyze the interconnection of hereditary and environment in the development of human diseases.

2. To master the methods of genetic examination and can use it for diagnostics of genetic illnesses.

Independent work at home
Task 1. To study in detail material of theoretic questions 

Questions for  repetition:
1. The structure and functions of genetic system.

2. Types of hereditary. 
Control questions:
1. What are the hereditary and congenital diseases, what is the difference between them? What are the phenocopies?

2. The reasons and mechanisms of hereditary diseases occurrence, their classification.

3. What does the term 'mutation' mean? What are the reasons of mutations and classification of them?

4. Name the syndromes connected with change of amount of somatic and sex chromosomes.

5. Methods of study of hereditary diseases.

6. What is the constitution, its value in pathology? Classification of human’s constitution types.

7. What is the diathesis, its kinds?

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Name the basic groups of mutagenic factors.
	Add with examples

	2. Name the examples of molecular-hereditary diseases with types of hereditary.
	

	3. To explain the mechanism of chromosome syndromes
	

	4.   Name the   methods   of   genetic examinations.
	Explain the aim of every method

	5. Name the basic principles of correction of genetic pathology. 
	


Independent work at the class
Task 1. Give the answer to on test control of basic knowledge.

Task 2. Study the pathological karyotypes in methafasic plates of leukocytes culture.

Research smears, photographs and photocopies of pathological karyotypes. Draw the structural disturbances of chromosomes. Cut up one variant of karyotype and divide all chromosomes one from another, count its quantity, put them in pairs, using the picture from textbook.

Task 3. Study the biochemical express-method of diagnostics of Galaktosemia.

Research the concentration of galaktose into urine. Add to 1ml of urine 0,5 of concentrated soluble ammonia and 3 drops of 10% soluble NaOH. The urine must be heated until it boils. The positive result is when bright yellow color appear .

Task 4. Study and draw the pathological karyotypes and ancestry of the patients with hereditary diseases from the table.

________________________________________________________________
Disease                                Contributing environmental factors

Gastrointestinal disorders
Colon cancer                                            High fat, low fiber

Type I diabetes                                        Viral infections triggering immune

Type II diabetes                                       responses

Obesity                                                     Obesity, dietary sugar

                   Excessive caloric intake

Cardiovascular disorders                         Fat intake, minimal exercise, smoking,

Coronary heart disease                            elevated cholesterol                                                                      

Hypertension stroke                                Fat intake, minimal exercise, smoking,

                                                                 stress

Neuromuscular disorders                   Enzyme deficiencies, chemicals (suspected)

Alzheimer disease                             Neurochemicals (suspected) 

Psychiatric disorders                         Social, environmental intake

Alcoholism 

Breast disorders                                High fat intake, alcohol consumption

Female breast cancer
Case study
Mrs. C is 58-year-old recently widowed, black female admitted to the emergency room because of shortness of breath and palpitations. She states that her shortness of breath is worst when lying flat and when climbing stairs. After climbing stairs, Mrs. C indicates that her heart "continues to pound" for several minutes. Physical examination showed her well oriented and her mucous and nails beds to be pink. Her skin was cool and dry. Mrs. C 's blood pressure was 200 /100, and her heart rate was 110 strong, but irregular. Respirations were 30 and labored. The cardiac monitor displayed trial fibrillations with premature ventricular response. Neither of Mrs. C's electrocardiograms not her cardiac enzyme levels indicated myocardial infarction. Appropriate in-hospital intervention reduced Mrs. C's blood pressure.

In the last decade of 20th century the interest to diseases in which occurrence the important role belongs to genetic factors has increased. This was caused not only by technogenic tragedies such as failure on Chermobyl atomic station, but also the increase in volume of the information on mechanisms of heredity, about the ratio between hereditary and acquired factors in pathology, about ways of distribution of genetic disturbances in population. The volume of knowledge about mutational factors has extended. In particular, it is known, that mutagens can cause inactivating damages of DNA at which its replication is impossible. If such damages are not liquidated by corresponding systems of reparation the cell dies. But under the action of mutagens so-called actually mutagen damages are possible which do not break DNA replication, but change sequence of he amino bases in its primary structure. The most mutagens cause both inactivating and primarily mutagenous damages of DNA. Recently the systems of antimutational protection provided by enzymes were well studied. However the problem is far from being exhausted and now the deep study of hereditary mechanisms, etiology and pathogenesis of hereditary diseases, methods of their differential diagnostics and treatment is still important

Congenital diseases are birth defects that develop during prenatal life due to: (1) genetic or environmental factors and (2) sometimes intrauterine factors (crowding, Fetal positioning, entanglement). They occur in 1/14 live births and make ±30 % of all admissions to pediatric hospitals. Examples of congenital diseases are: cleft lip, spina bifida, polydactyly, fetal alcohol syndrome. General rules at autosomal dominant disorders are follows: 1. Abnormal allele is dominant; normal allele is recess. 2. Affected persons mating with unaffected persons have affected and unaffected offspring in equal proportion (affected parent has 50 % chance of passing disorder to offspring). 3. Unaffected persons bom to affected parents have unaffected children. 4. Males and females are equally affected. 5. Often age of onset is delayed (for example, Huntington's disease). 6. May manifest as new mutation - that is often accompanied with reduced reproductive capacity. 7. Can be wide variety in penetrance and expressivity: (a) reduced o full penetrance, (b) variable expressivity: expressivity differs from person to person (for example, polydactyly). Autosomal recessive disorders have following general rules. 1. They are expressed in homozygous recessive genotype. 2. Trait usually appears in siblings only and not parents. 3. Males and females are equally affected. They are characterized by early age of onset; they often affects enzymes in 3 following ways: (1) deficiency in metabolic end product; (2) toxic intermediate products or byproducts, (3) intracellular accumulation of destructive products. Sex-linked disorders include Bruton's hypoglobulinemia, Wiskott-Aldrich syndrome, Duchenne muscular dystrophy, glucose-6-phosphate dehydrogenase deficiency, hemophilia A and B. Muhifactorial infieritance disorders are expressed during fetal life, at birth, or later in life. Examples of these disorders are: (1) anencephaly, (2) cleft lip or palate, (3) club foot, (4) congenital dislocation of the hip, (5) congenital heart disease, (6) hydrocephalus, (7) myelomeningocoele, (8) pyloric stenosis, (9) urinary tract malformation. Other examples are: coronary artery disease, diabetes mellitus, hypertension, cancer, manic depression and schizophrenia. Characteristic patterns are follows: (1) One single organ or tissue from same embryological origin. (2) Risk for recurrence in future pregnancies is for the same or similar defect.

Constitution is a complex of functional and morphological peculiarities of an organism, which were derivate by the heredity, and which forms during all life as a result of influences of the environmental factors, it determines reactivity of every individual. All people belong to some constitutional type. Hyppocrate (firstly) had determined some types of the constitution and had divided all people on four types:

choleric, sanguinic, phlegmatic and melancholic. The physicians, who lived 'in Hyppocrates times, knew, that the individual peculiarities of the person determined his reaction on the external environment and caused disease course peculiarities. Sigo had divided all people into 4 morphological types. This classification is based on the peculiarities of the anatomic structure of the person. Constitution types by Sigo are: respiratory type, digestive type, muscular type, and brain type. M.V.Chomoruzkiy has offered the classification, based on the functional peculiarities of an organism. Constitution types by Chomoruzkiy are: normosthenic, hypersthenic, asthenic. A.A.Bogomoletz has offered the classification, which characterizes the connective tissue peculiarities. Constitution types by Bogomoletz are: asthenic type, fibrosis type, pastosis type, and lipomatosis type. Constitutional type of an organism plays important role in the development of the pathological process.

Diathesis is the manifestation of the abnormal constitution. Diathesis is characterized by abnormal reaction of an organism to the physiological and pathological influences. Diathesis appears the most frequently during the childhood, because the homeostatic regulation mechanisms are imperfect. There are 4 types of the diathesis: exudative-cataral, lymphohypoplastic, nervous-arthritic, asthenic. Very intensive exudative processes, allergy reactions and long disease course characterize the development of the inflammation in such patients, who are suffering from the exudative-catarai diathesis. Allergic reactions are the result of the high level ofimmunoglobulines in the patient's blood, so bronchial asthma, and anaphylactic shock can develop very often. The patients, who are suffering from the lymphohypoplastic diathesis, are usually pale, theirs muscular tissue is developed deficiently, the lymphatic nodes size is increased- The aytoallergic diseases arise in these patients very often. Nervous-arthritic diathesis cause the obesity intensification, nervous system irritability, diseases of joints, skin diseases, psychological disorders in some patients. Astenic diathesis is characterized by adynamia, lability of vascular reactions and gastroptosis. Diathesis is not a fatal condition of the patient. The environment can promote or inhibit its manifestation. The causes of many forms of diathesis, probably, are hereditary pathology of different enzymes.

UNIT № 4

DISTURBANCES OF IMMUNE REACTIVITY

Immunity and immune reactivity are the actual problems of modern medicine. Immunity as the protection of organism from infectious diseases, studied by Paster and Mechnicov, nowadays gives possibility to find out the mechanisms of immune reactivity provided by immunocompetentive tissue. Its main function is to maintain antigen homeostasis in organism. Cell and humoral immune reactions, one one hand, are the basis of protective mechanisms but on the other hand, they provide allergy. Beside pathological processes are developed by the insufficiency or discoordination of the functions of immunity system. That’s why studying of common laws of immune reactivity disorders is indispensable condition of their correction.

Learning Objectives

1. To know the basic forms of immune reactivity.

2. To be able to use the contemporary achievements of immune systems physiology for analyzing the mechanisms of development of it’s disturbances. 

Independent work at home 

Task 1. To study in detail material of theoretic questions 

Questions for repetition:

1.  Mechanisms of immunity and immune reactivity. 

2. Genesis, subpopulations and functions of T-and B-lymphocytic systems.
3. The classes of immunoglobulins, the principles of antibodies structure. 
4. Characteristics of immune reactivity.  
The control questions: 

1. The organs and cells of immune system. Characteristics of lymphocytes and cells, which presented antigens. 

2.  Mechanisms of immune reactivity – the humoral and the cell immune answers. Cooperation of cells, the role of MHC in immune answer.

3. Phagocytosis: determination of the conception, characteristics of objects and stages of phagocytosis, mechanisms of antigens determination by phagocytosis. Pathology of phagocytosis.

4. Inadequacy of immune system: the primary and the secondary of immuno deficits, etiology and pathogenesis.

5. AIDS: etiology and pathogenesis, the basic clinical manifestation.

6. Pathology of immune system tolerance. Autoimmunity diseases.

7. The experimental designation of immunity pathology.  

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Name the stages of phagocytosis and explain mechanisms of its emergence.
	Count and name every stage and explain mechanisms of its emergence.  

	2. Point out basic conditions of phagocytosis disorder and its basic   mechanisms.  
	Name not less than five conditions.

	3. Give the definition to the conception   “immune tolerance” and name its basic mechanisms.
	Explain the connection between immune tolerance and transplantation immunity.

	4. Name the causes and give examples of the immunodepression’s diseases.
	

	5. Name causes and gives the examples of immunodeficition’s (hereditary) diseases of immune reactivity.
	Mark the possibility of separates and combination defects of T-and B-lymphocytic systems.
 


Independent work at the class

Task 1. Give the answer on tests control of basic knowledge.

Task 2. Study the phagocytosis.

The method: into abdominal cavity of guinea pig was injected the peptone in order to get the peritoneum exudation with great number of phagocytes. After the development of aseptic inflammation, into the abdominal cavity was injected the suspense of bird erythrocytes, which became the object of phagocytosis by  phagocytes of  peritoneum exudation. Then exudation was got and prepared the smears.

Dyeing smears of the peritoneum exudation are studied by students under the microscope and draw all stages of phagocytosis.

Pathology of immune system
Immunity means protection or security from diseases or poisons. Immunopathology is the study of diseases caused by immune mechanisms. The word immunopathology illustrates the paradox of immune reactions. On one hand, immune reactions provide efficient organisms protection against infections; on other hand, they may destroy the host's own tissues and cause disease.

Specific immune protection is mediated by products generated as a result of an immune response, which involve proliferation and differentiation of cell in the lymphoid system. This specific protection depends on previous exposure of the individual to the particular noxious agent or organisms (antigen). As a result of this primary exposure to antigen, there develop serum proteins (antibodies) or altered cells (specifically sensitized cells) that have the capacity to recognize, react with and neutralize the noxious agent or infecting organism.

Essential to an immune response is the capacity of the individual's immune system to recognize an antigen. Most natural antigen are other organisms (bacteria, viruses, fang). Experimental of therapeutic procedures provide contact with other potential antigens, such as exogenous macromolecules (drugs), serum proteins, blood cells, or tissues (grafts) from individuals of the same or other species. An antigen that can induce an immune response is termed as immunogen. The capacity of an individual to respond to a given immunogen depends on several factors, such as dose, route, form, degree offoreignness, and number of previous exposure to the immunogen. The products of the immune response are humoral (immunoglobin) antibody and cellular (specifically sensitized cells). 

Immune deficiencies Immune deficiency diseases may be classified as primary or secondary. Primary immune deficiencies result from genetic or development abnormalities in the acquisition of immune maturity. Secondary deficiencies result from diseases or drugs that interfere with the expression of a mature immune system.

Multiple levels of defensive reactions must be considered in the evaluation of resistance to infection. Infections may occur with increased frequency in elderly individuals, in debilitated patients, or when natural nonimmune barriers are affected. The depression of pulmonary clearing mechanisms because of the loss of ciliary activity of bronchial lining cells found associated with exposure to cigarette smoke is an example. In addition there is a genetic disorder resulting in a microtubule defect that affects the mobility of cilia, the immobile ciliar syndrome. Affected patient also have immobile sperm and chronic respiratory infections, frequent homophiles influence infection and abundant mucus secretions. Because of the complexity of immune deficiencies and the diverse clinical presentation of deficiency states, a careful systematic diagnostic work up must be carried out in order to select appropriate therapy.

Primary immune deficiencies may be understood as defects in the development of the immune system and classified into the following four general groups depending on the stage in development of which the defect occurs:

1. Combined (T- and B-cell) deficiencies

2. B-cell deficiencies

3. T-cell deficiencies

4. Deficiency of stem cells.

The type infection observed is determined by the kind of immune abnormality present. Deficiencies in T-cell immunity usually result in fatal viral, fungal, or mycobacterial infections. Defects in B-cell immunity (humoral antibody) are associated with fatal bacterial infections. Defects in production of inflammatory cells, particularly polymorphonuclear leukocytes (agranulocytosis) are also associated with bacterial infections.

Defects in purine metabolism are responsible for a small number of immune deficiencies. Such deficiencies may result in a loss of T-cell (purine nucleoside phosphorylase deficiencies) or T- and B-cell (adenosine deaminase, ADP deficiency) function because of accumulation of toxic metabolites. Other purine metabolizing enzyme deficiencies are hypoxanthine-guanine phosphoribosyi transferase (Lesch-Nyhan syndrome) and ceto-5'-nucleotidase, which may be associated with a B-cell deficiency.

Secondary immune deficiencies occur after full development of the immune system. Some of these are secondary to immunosuppressive therapy or infections (such as AIDS). Secondary immune deficiencies are associated with debilitating diseases, such as cancer.

The most common immune deficiencies are those that are secondary to immune suppressive therapy, as in graft recipients or cancer patients.

Less common are immune deficiencies secondary to infections, such as AIDS or infection with virus. Many chemotherapeutic agents for cancer are antimetabolites also suppress the immune system. Frequently cancer patients die from infections that are treatment related. Particularly important are steroids, which are used for therapy of diseases variety of. High doses of steroids are particularly dangerous because they are directly toxic for lymphocytes and suppress phagocytosis.

Defect may also occur in the accessory inflammatory systems activated by immune effector mechanisms.

There are very rare but may be associated with particular infections. Also rare, but more severe, are disorders in phagocytosis.

Immune deficiency associated with predominantly T-cell Di George's syndrome. This appears to be one of series of similar multiorgan developmental defect reflecting abnormal embryogenesis at 4-6 weeks of gestation. There are probably a variety of causes for these anomalies. The characteristic manifestations include multiple anomalies of the third and fourth bronchial arch derivatives, type 1 truncus arteriosus, dysmorphic facies with micrognathia low-set ears, a shortened filtrum of the upper lip, thymic and parathyroid hypoplasia or aplasia. Neonatal tetany is observed in most affected infants. About 20 % of those involved have decreased number and function of T-lymphocytes. The lymph nodes and spleen show poorly developed T-cell-dependent zones and usually expanded B-cell-depended areas.

Immune deficiency T-cell associated with purin nucleoside phosphorylase (PNP) deficiency. This autosomal recessive disease results from defects in the gene located on chromosome 9. In the absence of PNP, toxic metabolites, in this case d-GTP, accumulate within the cell and impair proliferation. T-lymphocytes are particularly sensitive to the accumulation of d-GTP, and they are affected to a greater degree than B-lymphocytes. There are such immunologic differences between ADP and PNP deficiency.

Immune deficiency associated with predominantly B-cell Bruton's X-linked agammaglobulinemia. This is the prototypic antibody deficiency. Affected males present in infancy or early childhood with recurrent pyogenic infections. Criteria for diagnosis include profound in ability to make antibody and resultant extremely low concentrations of all immunoglobulin isotypes. There is a profound decrease in circulating B-lymphocytes (usually less than 5/1000 lymphocytes); plasma cells are absent from lymph nodes and bone marrow. The number and function of T-lymphocytes (including cell-mediated immunity) are unaffected. Pre-B-cell are found in the bone marrow. The gene defect has been localized to the long arm of the X chromosome. In female carriers the defective chromosome is preferentially lionized during B-lymphocyte proliferation, permitting carrier defection.

Selective IgA deficiency - IgA deficiency is more frequent in patients with chronic lung disease than in a normal agematched population.

In complete IgA 'deficiency. The defect is presumed to result from maturational failure of IgA-producing lymphocytes. Autosomal recessive in heritance has been shown in some families. A fixed haptotype of MHC genes is frequently associated with IgA deficiency.

IgA is the characteristic antibody class in the secretion associated with mucous membranes. The helper T-cells found in the lymphoid tissues of the gastrointestinal and respiratory tracts seem to be specialized for driving B-cells to switch from IgM to IgA secretion. The B-cells also make a joining chain that allows two IgA subunits to from a dimer. In passing through epithelial cells on their way to the lumen, the IgA molecules acquire another polypeptide chain called secretory component, which is necessary for secretion and may provide some resistance to proteolytic digestion. Thus the IgA class of antibodies function primarily on the interface between the body and outside world and forms the first line of defense against invaders at the mucous membranes.

Selective IgG deficiencies with IgA deficiency - Criteria for diagnosis should include normal total serum IgG levels are frequently, but not invariably decreased.

IgG is the predominant antibody class in blood. It is useful in the defense against bacterial invaders: when it binds antigen it becomes able to activate a series of precursor proteins in blood collectively called complement. Activated complement components are chemotaxic for polymorphonuclear neutrophils, and so an inflamatory process is set up that helps get rid of the pathogens. Certain activated complement components are lytic and can destroy some bacteria directly. Other complement components adhere to the bacterial surface, and this is desirable since phagocytes have receptors for one of them (C3b), as indeed they do for IgG, which has bound antigen. This result in the bacterium being coated with "handles" for the phagocytes to seize (opsonized) and increases the effeciency of phagocytosis several numdred fold.

Immunoglobulin deficiency with increased IgM. This syndrome apparently represents a group of distinct entities with similar clinical expression. Some of the families reported have been clearly X-linked in inheritance; others have been autosomal recessive. Diagnostic criteria include impacted antibody formation. Thus, serum M, levels are elevated while IgG (and IgA) levels are diminished of irculating B-lymphocytes. Most patients have reccurent of persistent neutropenia; it is not clear whether this caused by IgM autoantibodies to granulocytes or by myeloid maturation arrest.

Severe combined immune deficiency diseases
Swiss type of agammaglobulinemia - This group of diseases is characterized clinically and immunologically by defects in both T- and B-lymphocytes. Criterie for diagnosis generally include presentation in infancy with severe, potentially lethal infections, profound abnormalities of T-cell-mediated immunologic reactivity and antibody deficiency, and lymphopenia, particularly of T-lymphocytes. The clinical presentation usually includes failure to thrive and unusually persistent infections with low-virulence opportunistic organisms. These findings require differentiation from infants with AIDS.

Immune deficiency with ataxia and telangiectasia -(Louis-Bare's syndrome)- This autosomal recessive syndrome is characterized by combination of progressive cerebellar ataxia and fine telangiectases, especially on the earlobes and conjunctival selera. Raised levels of serum a-fetoprotein and immunodeficiency are regularly present. Serum immunoglobulins are frequently low or absent. Antibody responses are decreased. Circulating numbers of T-lymphocytes are often decreased, and T-cell-mediated immunologic reactivity is diminished. Cells from patients with ataxia telangiectasia have defective DNA repair-processing mechanisms and express hypersensitivity to ionizing radiation. Lymphocytes show frequent chromosomal breaks, inversions, and translocations involving sites of the T-cell receptor genes in T-cells and immunoglobulin gene complexes in B-cells. Death usually occurs in early adult life after years of increasing disability, often from lymphoreticular malignancy.

The disease has many genetic variants, and at least five complementation groups have been identified. The chromosome locus of the defective gene for the complementation groups A, C, and D.

Immunodeficiency with thrombocytopenia eczema (Wiskott-Aldrich's syndrome) The Wiskott-Aldrich's syndrome (WAS) is an X-linked monogenic disease. Affected males have small platelets and severe thrombocytopenia, eczema, and undue susceptibility to both pyogenic and opportunistic infections. Their T-cell function declines with age.

Obligate female heterozygotes who bear the WAS gene are immunologically normal. However, all their peripheral white blood cells exhibit nonrandom inactivation of the X chromosome, and this implies that all the nucleated blood cells as well as platelets are affected by the defect. The basic defect in WAS is not known. The platelets are invariably small. Platelets related sialoglycoprotein of the T-cells, CD43, is also defective. However, the genes of neither othese sialoglycoprotein map to the X chromosome and the defects appear to be secondary to some unknown cytosceletal abnormality in the blood cells of these males. The characteritic eczematous dermatitis is clinically and histologically identical to that of ordinary atopic dermatitis.

Phagocytosis and it disorders.

Many cells possess the ability to ingest material by engulfment. The ingested matter is usually paniculate, such as bacteria, protozoal parasites or other microorganisms, tissue cells (usually necrotic), dust, pigment and other foreign material. When engulfment involves such particulate matter, the process is termed phagocytosis.

Phagocytes comprise two main classes of cell: those that are capable of migrating to the site where their phagocytic ability is required (such as neutrophilic and eosinophilic leycocytes and circulating mononuclear phagocytes) and those that are fixed in tissues during all or most of their life and therefore depend on chance encounter with foreign materials (such as Kupffer cell in liver and liking sinusoid of lymphatic node). In the act ofphagocytosis, small particle such as a grain of charcoal may be ingested in an instant. Larger objects such as tissue cell clumps of bacteria, or a single large bacterium are ingested by a more active response. This process is similar for neutrophils (microphages), monocytes and tissue macrophages. The process of phagocytosis involves four stages: 1. The approach stage or chemotaxis. 2. The attachment stage, in which the particle becomes found to the surface of the phagocyte. 3. The ingestion stage, involving invagination of the surface membrane and the surrounding of the particle. 4. The digestion stage.

Chemotaxis - the phenomenon being defined as a response in which a substance in its environment determines the direction of locomotion of a cell. Chemotaxis ensures that, rather than wandering at random the leukocytes move toward the site of injury or forcing material and therefore concentrate in the infected or injured tissues tissues. Factor chemotic for monocytes overlap with those for heutrophils and include cleavage products of C3 and C5 and soluble bacterial products. Lymphocytes stimulate with antigen. Mononuclear phagocytes are able to play a key role in various types of immunologic injury. Many examples are known in which the leukocytes contribute to the breakdown of the host's own tissue.

The fate of ingested particulate matter is closely related to the process of degranulation and the discharge of granule contents into the newly formed digestive pouch or phagosome. The nature of the surface of the object to be ingested (whether bacterium, cell, or foreign body) determines whether there can be firm fixation to the neutrophils surface as the necessary prelude to phagocytosis. Since both bacteria and neutrophils usually have a net surface charge that is negative and therefore repellent, some form of physical or chemical bond must be established between particle and cell membrane. Opsonins (such as plasma fibronectin) are factors that act on the surface of many bacteria, presumably by absorption and render them susceptible to phagocytosis.

In the absence of opsonins (as in serum), ingestion of most microorganisms by neutrophils proceeds slowly or not all.

The physical nature of the environmental influence upon phagocytosis by neutrophils Phagocytosis is accompanied by degranulation of the macrophags, resulting in the liberation of digestive enzymes and antibacterial substances. The degranulation stees to result from contact of the membranes of the cytoplasmic granules with the membranes of the "phagocytic pouch" surrounding the ingested particle.The hydrolases released by the granules are discharged into the pouch, and so the cell cytoplasm is protected from its own ferments. The antibacterial substances released include lysosome, hydrogen, peroxide,basic peptides (leukins), and a basic protein (phagocytin) that kills a wide range of organisms without lyzing them.

Chediak-Higashi syndrome. The Chediak-Higashi syndrome is inherited as an autosomal recessive trait. Precise mapping of the gene has not yet been accomplished. Abnormally large granules in the cytoplasm of several cell types characterize the disease. Affected children have recurrent bacterial infections, particularly with the staphylococcus aurens. This has been attributed to their abnormal granulocyte function. Partial oculocutaneous albinism and a variety of central and peripheral neuropathies are observed in the Chediak-Higashi syndrome. The diagnosis is established by the presence of giant peroxidase-positive granules in peripheral blood granulocytes or, more reliably, in bone marrow myelocytes . The abnormality of the bone marrow myelocytes also leads to ineffective myelopoiesis so that many patiets are neutropenic. Chemotaxis and degranulation are abnormal. The monocytes, lymphocytes and natural killer cells are also abnormal in morphology and function, and all contain abnormally large granules in their cytoplasm. Although thrombocytopenic does not occur in Chediak-Higashi syndrome, the platelets contain large granules also and do not aggregate normally. The outcome is usually fatal. The pathological hallmark of Chediak-Higashi syndrome is the presence of large memrane-bound intracellular inclusious. Although these structures are most easily demonstrated in leukocytes, they are also present in renal tubular epithelial cells, gastric mucose, pancreas, thyroid , neural tissue, and melanocytes. The leukocytes inclusions are 2 to 4 urn in diameter and stain violet to blue with routine Romanowsky agents.

Chronic granulomatous disease - Chronic granulomatous disease (CGD) is an inherited defect in phagocytic cells so that they are unable to produce superoxide and related toxic metobolites. CGD results from an abnormality in phagocyte-specific cytochrome b. This enzymatic activity has many component parts, one of which is encoded on the X chromosome and the others on outosomes. Consequently CGD may be inherited as an X-linked or as an autosomal recessive trait. The phagocytes in CGD havenormal chemotaxis, ingestion, and degranulation , but the intracellular killing of microbial pathogens is abnormal. Patients with CGD have chronic and recurrent bacterial infections. The most common sites of infection are the lung, skin, lymphatic nodes, liver, and bone. Abscess formation occurs most frequently at these sites because of intracellular persistence ofcatalase-producing microorganisms. The most common of these encountered in CGD are staphilococcus aureus, Aspergillus and Nocardia species. Hystologically the abscesses contain poorly formed granulomas with necrosis and many neurophils. A distinctive feature of these inflammatory lesions is the presence of macrophages containing a light yellow-brown pigment.

UNIT 5

Control Test # 1. Topic: General Nosology, Etiology and Pathogenesis, Pathogenic Influence of Environmental Factors, Congenital Pathology, Cell Pathology, Reactivity of Organism
General aim of training: To generalize, sum up and fix the studied material.

Questions

1. Introduction. The subject and tasks of pathological physiology. Methods of research, their characteristic. Concept about clinical pathological physiology, its tasks and prospectives. The role of famous scientists in development of pathological physiology.

2. General nosology. The doctrine about disease. Concept of “disease”, 'pathological process', 'pathological reaction', 'typical pathological processes'. Stages of disease, its outcomes. Principles of classification of the diseases. Pathophysiological bases of reanimation.

3. General etiology. Role of the reasons and conditions in occurrence of diseases, their interrelation. Monocausalism and conditional theory. Mechanisms of pathogenic action on organism of increase and decrease of atmospheric pressure, decreased partial oxygen pressure, acceleration and weightlessness, thermal factors, chemical substances, radiant energy and ionizing radiation.

4. The general pathogenesis. Definition of concept 'pathogenesis'. Cause and effect relations in pathogenesis. Leading parts of pathogenesis, 'vicious circles'. Protective, compensatory and regenerative reactions of organism. Localistic and psychosomatic theories in the doctrine about pathogenesis.

5. Role of reactivity in pathology. Reactivity and resistance. Pathological reactivity. Pathology of immune reactivity. Features of reactivity in young children.

6. Mechanisms of specific and nonspecific resistance. Disturbances of immune relations between fetus and maternal organism. Features of compensatory and restorative processes in children.

7. Hereditary forms of pathology. Kinds, reasons, and mechanisms of occurrence of hereditary pathology. Manifestations of congenital and hereditary diseases. Phenocopies. Principles of prophylaxis of hereditary pathology. Value of the critical periods in fetal pathology. Connection of harmful influences on maternal organism with fetal pathology. Role of alcohol drinking and nicotine smoking.

8. Role of the constitution in pathology. Diathesis.

9. Cell damage.

CONTROL TEST 

TOPICS:”TEACHING ABOUT ILLNESS, ETIOLOGY, PATHOGENESIS. PATHOGENIC INFLUENCE OF ENVIRONMENT. ”HEREDITARY PATHOLOGY”, “REACTIVITY, PATHOLOGY OF IMMUNOLOGICAL REACTIVITY”  

VARIANT – 1 

1. On the height of 1,5km tourists have symptoms of decompensation syndrome. What caused such symptoms?   

A. Decreasing of pO2 in air;

B. Decreasing of pCO2 in air;

C. Decreasing of nitrogen in air;

D. Increasing of breath;

E. Intensive muscle work
2. After influence of ionizing radiation (6 G) there are neutrophilic leucocytosis and lymphopenia in the patient’s blood. Name the period of acute radiation disease that such changes are typical for? 

A. Primary reactions;

B. Pretended prosperity; 

C. Swing of disease;

D. Recovery 
3. After tooth extraction it was impossible to stoop bleeding during 6 hours. Examination showed decrease of 8-th coagulation factor. What type of inheritance has such disease? 

A. Polygenic;

B. Autosomal-dominant;

C. Autosomal-recessive;

D. Incomplete domination; 

E. Linked with sex chromosomes
4. A child with mental retardation and multiple congenital malformations is supposed to have Down’s disease. What method of genetic examination helps to diagnose such disease?

A. Genealogical;

B. Gemellary;

C.  Biochemical;

D. Karyotype research; 

E. Sex chromatin research 
5. Young man of 18 years old, 180 cm, 130 kg, has excessive lipopexia in abdominal and thigh region. He suffers from constipation. What constitutional type after Sigo has the young man?

A. Muscular; 

B. Digestion;

C. Respiratory;

D. Cerebral 
6. A woman of 42 years old has born a child with heart disease and trisomy of 21-st chromosome. What caused Down’s disease?

A. Mother’s age’

B. Mother’s heart pathology;

C. Difficult labor;

D. Fetus hypoxia; 

E. Abnormalities of chromosomes divergence in meiosis
7. A child of 7 month has congenital defect of facial skull and aortal stenosis. He suffers from recurrent fungus viral infection. There is normal quality of B-lymphocytes and absence of T-lymphocytes in the born marrow. What immune pathology probably has the child? 

A. Secondary insufficiency; 

B. Bruton’s hypohammaglobulinemia;

C. Phagocytosis insufficiency;

D. Complement insufficiency;

E. Di-Georgy syndrome
8. A woman living in Chernobyl zone suffers from rhinorrhagia. Blood index: erythrocytes – 2.8 g/l, Hb – 3.9mmol/l, leucocytes – 2g/l, thrombocytes – 40g/l, neutrophils – 40%, lymphocytes – 50%. What changes in blood index cause rhinorrhagia? 

A. Erythropenia;

B. Anemia;

C. Leucopenia;

D. Thrombocytopenia;

E. Neutropenia
9. A child born from HIV-infected woman has AIDS. Decreasing of what cells in peripheral blood indicate AIDS?

A. B-lymphocytes;

B. NK – lymphocytes;

C. Macrophages;

D. T4 – lymphocytes;

E. T – 8 lymphocytes
10. A patient with schizophrenia has asthenic constitutional type. According to what classification does he have such constitutional type?

A. Bogomolets’ ;

B. Krechmer’s;

C. Sigo’s;

D. Hippocrates;

E. Pavlov’s

CONTROL TEST

TOPICS:”TEACHING ABOUT ILLNESS, ETIOLOGY, PATHOGENESIS. PATHOGENIC INFLUENCE OF ENVIRONMENT. ”HEREDITARY PATHOLOGY”, “REACTIVITY, PATHOLOGY OF IMMUNOLOGICAL REACTIVITY”  

VARIANT – 2 

1. During depressurization of plane passengers have pain in ears and frontal sinuses, rhinorrhagia. What caused such symptoms?

A. Hyperbaria;

B. Saturation;

C. Hyperoxia; 

D. Hypercapnia;

E. Decompression

2. After influence of ionizing radiation (10 G) there are nutropenia, lymphopenia, anemia, thrombocytopenia. Name the period of acute radiation disease that such changes are typical for? 

A. Primary reactions;

B. Pretended prosperity; 

C. Swing of disease;

D. Recovery 

3. A girl of 3 years old hasn’t sex chromatin in  nucleases of buccal epithelium. What karyotype has the girl?

A. 46.XX;

B. 46,XY;

C. 47,XXY;

D. 47,XXX;

E. 45,X

4. In 2 years after the influence of ionizing radiation (10 G) patient often has pneumonia. What blood changes are characteristic for immunodepression?   

A. Leucocytosis;

B. Leucopenia;

C. Anemia;

D. Thrombocytopenia;

E. Eozinophilia 

5. Patient complains of fever, night sweating, and decrease of working ability. There is    significant lowering of correlation CD4+/CD8+ T-cells. What cells are the main target of HIV? 

A. Neutrophils;

B. Eozinophils;

C. T-helpers and macrophages; 

D. T-killers;

E. B-lymphocytes 

6. A liquidator of Chernobyl catastrophe radiated by dose of 20 G, has vomiting, nausea, bloody diarrhea. Blood pressure – 100/60, erythrocytes – 4 g/l, Hb – 140 g/l. What form of acute radiation illness has the man? 

A. Marrowy;

B. Cerebral;

C. Toxemic;

D. Intestinal 

7. A boy of 12 years old after wetting his legs, has increased temperature and coughing. He was diagnosed acute respiratory disease (ARD). In the anamnesis: during last year had ARD twice. What is etiological factor of this disease? 

A. Cooling;

B. Low reactivity;

C. Genetic disturbances of immune system;

D. Microorganism;

E. Hypovitaminosis C 

8. A girl of 15 years old was diagnosed “Shereshevskiy-Terner syndrome”. What method of genetic research can be used for primary diagnostics of such chromosomal pathology? 

A. Genealogical;

B. Gemellary;

C. Sex chromatin;

D. Karyotype;

E.  Biochemical 

9. A child of 2 years old with recurrent inflammatory disease of higher respiratory tract has immunoglobulin insufficiency. Name the class of antibodies, insufficient production of which causes frequent infectious diseases.   

A. IgD;

B. IgE;

C. IgM;

D. IgA;

E. IgG 

10. Frogman on the depth of 60-ty m has symptoms of euphoria (excitement, inadequate behavior). What is pathogenesis of depth euphoria? 

A. Toxic action of oxygen;

B. Hypercapnia;

C. Toxic action of nitrogen;

D. Gas embolism;

E. Decreasing of pO2    
CONTROL TEST 
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VARIANT – 3 

1. It was studied primary insufficiency of cell immunity in the experiment. What experimental methodic can be used? 

A. Excision of epinephron;

B. Excision of thymus;

C. Introduction of steroids;

D. Introduction of cytostatics;

E. Radiation 

2. After influence of ionizing radiation patient has acute radiation illness. What blood changes can be determined as compensative-adaptation? 

A. Neutrophilic leucocytosis;

B. Leucopenia;

C. Lymphopenia;

D. Thrombocytopenia;

E. Anemia 

3.  Yong man’s karyotype is 47XXY. What mechanism could cause such disturbance?

A. Deletion of X chromosome;

B. Duplication of X chromosome; 

C. Translocation of X chromosome;

D. Undivergence of X chromosome in meiosis 

4. A boy with Bruton’s hypohammaglobulinemia suffers from pyodermia and chronic pneumonia. What caused such immunodeficiency? 

A.  Thymus hypoplasia;

B.  Infectious injury of immune system;

C. Ionizing radiation;

D. Steroids therapy; 

E. Genetic defect 

5. A child of 2 years old was diagnosed thymus hypoplasia. Decreasing of what cells in blood is typical for such immunodeficiency? 

A. B-lymphocytes;

B. T-lymphocytes;

C. Plasmatic cells;

D. Neutrophils;

E. Monocytes 

6. A man of 30 years was radiated by the dose of 3 G. What changes in blood would be in first twenty-four hours? 

A. Lymphopenia;

B. Leucopenia;

C. Granulocytopenia;

D.  Thrombocytopenia; 

E. Anemia   

7. A child after being vaccinated has resistance to diphtheria. Give full characteristics to this kind of resistance. 

A. Secondary active;

B. Acquired specific passive;

C. Acquired specific  active;

D. Acquired  nonspecific active;

E. Congenital nonspecific passive

8. Skin-diver on the depth of 100 m has symptoms of nervous system disturbances and abnormalities of muscle coordination. What mechanism probably caused such symptoms? 

A. Hypoxia;

B. Hyperoxia;

C. Hypercapnia;

D. Gas embolism;

E. Decompression

9. A worker of hot plant unit (t=33) has stable homeostasis. What thermoregulative mechanism prevents decompensate stage and overheat? 

A. Thermoradiation from skin surface;

B. Evaporation and higher sweating;

C. Evaporation from respiratory tract;

D. Thermoconduction from skin surface;

E. Abrupt decrease of thermoproduction    

10. A pregnant woman of 42 years old was made amniocentesis and examined karyotype of  the embryo. It was diagnosed Down’s disease. What chromosomal pathology caused such disease?

A. Deletion of 21-st chromosome;

B. Trisomy of 21-stchromosome;

C. X-chromosome trisomy;

D. 13-th chromosome trisomy;

E. X-chromosome monosomia 

UNIT 6
ALLERGY

Allergy is the immune reaction of organism accompanied with tissue damage. It is qualitatively changed reaction of organism to action of the antigenic nature substances, causing various structural and functional disturbances. Correctly is to name “allergy” all phenomena of the changed reactivity caused in organism by reactions of antigens with antibodies. The basis of allergy as well as of immunity, are cell and humoral immune reaction, providing protection against antigens.

Learning Objectives

3. To know definition “allergy”, classifications, causes and mechanisms of developing the allergic processes.   

4. To be able to reproduce independently the degranulation of tissues basophiles in experiment as one of mechanisms pathochemical stages of allergy.  

Independent work at home 

Literature:

10. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
11. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 96– 105.

12. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 49-53. 

13. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.107-116.

14. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.81-132.     

Task 1. To study in detail the course material with theoretic questions 

The ask by repetition:

1. Types of antigens.

2. Property the different types of antigens.

3. Subpopulations of T- lymphocytes.

4. Mechanism of immune tolerance. 

The control questions: 

8. Designation of term ‘allergy’, classification of allergic reaction by Cook, Cumbs and Gell, on pathogenesis, origin of allergens.

9. Kinds of allergens, their origin, nature.

10. Stages of allergic reactions of immediate and delayed types, their essence and mechanism of development.

11. Mechanism of autoallergic reactions, para-and pseudoallergy.

12. Comparison of immunity and allergy, explanation of their similarity and differences.

13. Significance of allergy in human pathology.

14. Anaphylaxis, kinds. Main mechanisms of clinical manifestation development during anaphylactic shock.

15. Mediators of allergy.

16. Principles of desensitization (hyposensitization).

17. Peculiarities of allergy in childhood, development in children of allergy on food, medicines and vaccines. 

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Give the define allergy and list same classifications of that pathologic process and classifications of allergens.
	To compare mechanisms of developing immune and allergic reaction, its consequences.

	2. Name the stages of allergic reaction and to point to mechanisms its realizations.  
	Pay attention to the peculiarities developing of   allergic reactions immediate and reduced types.

	3. Determine the role of biological active substance (BAS)
	List 7 BAS, not less, to point on its cell’s source and pathologic role. To make the basis control systems of activity BAS.

	4. Etiology and pathogenesis of autoimmune (auto allergic) reactions.
	Causes of disturbances immune tolerance. Determine the role of MHC system in pathogenesis of autoimmune reactions. 


   Independent work at  class

Task 1. Give the answer on tasks of tests control of basics knowledge.

Task 2. Research the degranulation of tissue’s basophiles from sensibilizated animal under the influence of resolution’s dose of the antigen.

The method: For sensibilizated rat was injected 5-7 ml of hemocel (saline solution which promoted to preserved of cells) into abdominal cavity, then abdominal cavity is loosened up and received the suspension of tissue’s basophiles in hemocel through section. Drop of cell’s suspension put on glass, was dyeing with the 0,1% neutral red solution before, add 1 drop of antigen and cover glass with cover’s glass. At the control, in one drop of suspension tissue’s basophiles add 1 drop of the 0,9% solution NaCl.  

In the 5-10 minutes under the microscope (manifestation X 900) found the cells with clear granules of pomegranate’s color, which filled of cytoplasm almost fully.

Compare the integrity of tissue’s basophiles in control with experiment’s.

Pay attention on the arranging of granules and integrity of cytoplasm’s membrana.

UNIT 7

DISTURBANCE OF LOCAL (PERIPHERAL) BLOOD CIRCULATION

The occurrence of local disturbances of blood circulation can be connected both with disturbance of neurohumoral regulation of blood circulation, and with pathology of corresponding organs and tissues. These disturbances, being the important part in pathogenesis of the majority of pathological processes, demand detailed studying.

Learning Objectives

4. To know the etiology, mechanisms of emergence disturbance of peripheral blood circulation with arterial and venous hyperemia, ischemia, stasis, thrombosis and embolism.

5. To be able to design different kinds of disturbance of peripheral blood circulation in experiment.

6. To be able to analyze the pathogenesis of clinical manifestation of typical disturbance of peripheral blood circulation on the example of situation tasks. 

Independent work at home 

Literature:

15. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
16. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 60-68.

17. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 54-72. 

18. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.61-70.

19. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.60-80.     

Task 1. To work over the material of theoretical questions
Questions for repetition:

3. Peculiarities of peripheral blood circulation: types of vessels, regulation of its tone, functions.

4. Mechanism of thrombocytovascular hemostasis.

5. The basic phases, plasma’s and thrombocytic factors of blood coagulations. 

6.  Hemostasis and antihemostasis systems of blood.
The control questions:  

1. Arterial hyperemia: classification, causes and mechanisms of appearance, main clinical and pathophysiological signs.

2. Venous hyperemia: causes and mechanisms of appearance. Local and general disturbances as the consequence of venous hyperemia. 

3. Ischemia. Causes and mechanisms of appearance and development of ischemia.

4. Thrombosis: definition, causes and conditions of development. Outcomes.

5. Embolism: definition, kinds. Reasons of exogenous and endogenous embolism, outcomes.

6. Stasis: definition, main kinds, signs, mechanism of development.

Task 2. To carry out the tasks:

	Task
	Instruction for task

	1. Draw the pathogenesis outline of venous hyperemia.
	

	2. Describe the mechanism of necrosis development while ischemia.  
	Name the role of energetic metabolism changes in the development of necrosis.

	3. Name the mechanisms of adhesion and aggregation of thrombocytes, factors which inhibit that process.
	

	4. Pathogenesis of embolism of the pulmonary artery 
	Name fours basis links of that disturbance and describe the mechanism of their development.


   Independent work at class

Task 1. Give the answer on tests control of basic knowledge.

Task 2. Study mechanisms of arterial hyperemia.

Experiment 1. Model of the arterial hyperemia at frog's tongue:

Frog is immobilized by destruction of spinal cord without decapitation. Fix the immobilized frog to the special laboratory rubber’s board, its mouth is opened and its lower oral rim of arranged near triangular rim of rubber’s board and make the tongue preparation. Put out the tongue carefully and fix it around the rim of rubber’s board. Under low magnification of microscope observe the picture of blood circulation in tongue vessels. Pay attention to amount of functioning vessels in the area of vision, their diameter, and speed of blood circulation. Put on the tongue with the glass stick 1 drop of scipidar and observe the changes of blood circulation: pay attention to the amount of functioning vessels, the speed of blood circulation and their increased diameter. Draw this picture.             

Experiment 2. Study the peculiarities of local blood circulation, developed during venous hyperemia. Reproduce venous hyperemia at frog's tongue. At the tongue preparation from the preceding experiment tie one of marginal venous vessel. To perform this remove carefully the mucous membrane of tongue outside. Separate the vein from artery and nerve; tie with ligature made with the help of surgical needle. Perform the same on the other side of tongue. Study changes at low magnification of the microscope.

Experiment 3.  Reproduction of ischemia at frog's tongue:

The experiment is carried out on the same frog. Put the ligature on one of the arteries near the tongue root. Watch the paleness of this region, decrease of capillaries, low speed of blood stream.

Experiment 4. Study the peculiarities of blood circulation while thrombosis. 

Fix the frog to the laboratory board ventral part up; its right side must be close to round rim of the board. Open its abdominal cavity with the help of by right lateral incision. Carefully put out small intestine and fix it to the borders of the rim. Perform the microscopy of the preparation, find the vein of average diameter for observation, and put the small crystal of NaCI near the vein's wall. Then study the preparation under the microscope and observe the formation of white or red thrombus.

Experiment 5. Study the peculiarities of blood circulation while of embolism.

Open the frog’s thorax, expose heart, and remove pericardium. Inject 0.2-0.3 ml of warmed vaseline oil into the cavity of cardial ventricle. Under low magnification of microscope observe the moving of oil drops in mesentery vessels and circulatory disturbances caused by embolism. 

Task 3 

Draw the microscopic picture of peripheral circulatory disturbances (arterial and venous hyperemia, ischemia, thrombosis, and embolism). 

Task 4 

Solve situational problems   

UNIT 8

INFLAMMATION. IT’S SIGNS. ALTERATION IN INFLAMMATORY LOCUS, VASCULAR REACTIONS AT INFLAMMATION

Inflammation is the most widespread pathological process. Huge amount of environmental factors are capable to cause the inflammation, variety of inflammatory process can occur at any individual of different organization and in different periods of its individual development. It is enough to tell, that there is no medical specialty that would not been connected with diagnostics, treatment and prophylaxis of inflammatory process, demanding knowledge of general mechanisms of its occurrence, development and outcomes.

Learning Objectives

4. To know the mechanisms of primary and secondary alteration at inflammation 

5. To know the basic mechanisms of emergence and development of vascular reaction at inflammation.

6. To be able to model the inflammation of frog’s peritoneum  (Kongejm's experiment) and to use method of microscopy in studying the vascular reactions at inflammation.

Independent work at home

Literature:

20. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
21. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 68– 74.

22. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 97-109. 

23. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.70-80.

24. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.25-47.     

Task I. To study in details material according to theoretical questions 

Revision questions: 

5. The bioactive substances, that takes part in pathogenesis of allergic reactions of immediate and retarded types. 

6. Arterial and venous hyperemia, stasis: the definition, mechanisms of emergence and development, signs of inflammation.
The control questions:

9. Definition and the basic signs of inflammation.

10. Causes of emergence and pathogenesis stages of inflammation.

11.  The experimental model of inflammation.

12. The humoral and cellular mediators of inflammation, its characteristics.

13. Primary and secondary alteration.

14. Vascular reaction at inflammation. Mechanisms of arterial and venous hyperemia development at inflammation.

15. Mechanisms of exudation and emigration of leucocytes. 

16. Phagocytosis: stages and mechanism of development.

17. Meaning of leucocytes and its decomposition products in the pathogenesis of inflammation.   

Task 2.  Carry out the task in guide-card:

Guide-card

	Tasks
	Instruction to carry out the task

	1. Name the mechanisms of secondary alteration. 
	Using the information about molecular damage mechanisms.

	2. Name the mediators that take part in inflammation development.

 
	Name not less than six bioactive substances.

	3. Describe the mechanisms of exudation at inflammation.


	

	4. Describe the mechanisms of leucocytes migration through vascular wall. 
	


 Independent work at class

Task I. Test control of basic knowledge.

Task 2. Study vascular reaction of frog’s mesentery at inflammation (Kongejm’s experiment).  

Fix the immobilized frog (by destruction of spinal cord without decapitation) to the special laboratory rubber’s board back side up. Put out the loop of intestine carefully through siding section to the right side, strain it above the opening of rubber’s board, and clamp it by pins. To stuck the pins in to the exterior rim of intestine. Peritoneum hasn’t been over tightened and strained very mach.

Under the influence of thermo factor (the temperature in the auditoria is differenced from the temperature of frog’s abdomen), and mechanical factor (straining mesentery above the opening of rubber’s board) acute mesentery inflammation develops.

 Under low magnification of microscope observe the picture of blood circulation in mesentery vessels. Pay attention to the amount of functioning vessels in the area of vision, their diameter, speed of blood circulation; observe the changes of blood circulation: the amount of functioning vessels, speed of blood circulation in them and increasing of its diameter. 

Draw the observed picture (vascular reaction at the inflammation: arterial and venous hyperemia, process of leucocytes migration through vascular wall) and briefly describe its mechanisms in the protocol of experiment.

Task 3. To solve the situational tasks. 
UNIT 9

INFLAMMATORY DISTURBANCE OF METABOLISM, AND PHYSICO-CHEMICAL CHANGES IN PLACE OF INFLAMMATION 

Inflammatory exudate is interstitial fluid formed in the affected area. It can be: (1) serous: primarily fluid with small amount of pro​tein and cells (allergic reactions or bums); (2) fibrous: thick and sticky and has high amount of fibrin content; increases risk of scar formation: (3) purulent: thick, yellow-green, contains more leukocytes and cell debris; usually bacterial infection; called pus; (4) abscess: localized pocket of pus in a solid tissue.

Learning Objectives

7. To know disturbances of metabolism, mechanisms of physic-chemical changes emergence at different stages and its role in pathogenesis of every stage.

8. To know the pathogenesis of proliferation’s stage of inflammation.

9. To be able to definite amylolytic and proteolytic activity of suppurative exudates.

10. To be able to analyze general and local signs of inflammation, its interconnection and influence of nervous and humoral factors, the immune system on the inflammatory process.   

Independent work at home

Literature:

25. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
26. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 73– 77.

27. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 109-112. 

28. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.51-61.

29. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.47-60.     

Task I. To study in details material according to theoretical questions 

Revision questions: 

7. What do you know about aerobic oxidation and glycolysis? 

8. List the lysosomal enzymes.
9. What is the role of fibroblasts in collagen synthesis? 
Control questions:

18. List the disturbance of metabolism in the place of inflammation. 

19. Describe the physic-chemical changes in the place of inflammation and its mechanisms of development.

20. List the types of exudates at inflammation. What are morphological and biochemical structure of suppurative exudates?

21. Describe the proliferation’s stage of the inflammation: mechanism of development of proliferation process.

22. List the general reactions of organism on inflammation. What is the role of nervous, endocrine and immune systems in pathogenesis of inflammation?   

Task 2.  Carry out the task in guide-card:

Guide-card

	Tasks
	Instruction to carry out the task

	1.Describe the disturbances of metabolism in the place of inflammation

 
	Name the disturbances of metabolism in the place of inflammation at: 

a) arterial hyperemia;

b) venous hyperemia;

c) at stages of proliferation



	2. Characterize physic-chemical changes in the place of inflammation

 
	Make the table with representation of physic-chemical changes in the place of inflammation and mechanisms of its developing 

	3. Point out the role of cellular elements in development of proliferation stage of inflammation 


	Represent the role of neutrophils, monocytes, lymphocytes and fibroblasts.  

	4. Explain the role of endocrine system in the local reactions at inflammation
	Describe the meaning at inflammation of:

a) glicoproteids;

b) mineralocorticoids.


 Independent work at class

Task I. Test control of basic knowledge.

Task 2. Determine the amylolytic activity of suppurative exudate. 

Take 8 test tubes. In the 1st and the 2nd test tubes pour 1ml of working solution of suppurative exudates in dilution 1:10. Then add 1 ml of physiological solution to all test tubes except first and give mixture a stir. After that place 1 ml of mixture from the 2nd test tube to the 3rd one, from the 3rd - to the 4th and so on; from the 7th tube take 1 ml of mixture and pour it to the sink. So the 8th tube is a control one, which consists only physiological solution. There are dilutions of suppurative exudates from the 1st to 7th tube consist (1:10; 1:20; 1:40 and so on). Then add to each test tube (1-8) 2 ml 0,1% starched solution (substrate for amylases of suppurative exudates) and properly give mixture a sir. Place all test tubes to the thermostat for 30 minutes at 37°C. Take out the tubes from thermostat and add to each of them 2 drops of Lugol's solution.

 Determine amylolytic activity of suppurative exudates by the dilution of suppurative exudates in last test tube, where the starch is decomposed to   achrodextrins (the yellow color of mixture). 

Task 3. Determine the proteolytic activity of suppurative exudate. 

Take 8 test tubes and make working solution of suppurative exudates in dilution 1:10 (like in Task 2). Then add to each of test tube (1-8) 1ml 10% casein’s solution (substrate for proteases of suppurative exudates) and place all test tubes to the thermostat for 30 minutes at 37°C. Than add 2 drops of the acetic spirit to each test tube. At those tubes, where complete casein decomposition take place the solution is seen - through, at the tube where casein is not decomposed the solution is cloudy.

  Determine proteolytic activity of suppurative exudates in last test tube, where complete decomposition of casein took place.

Task 4. Study suppurative exudates with the help of microscope. 

At the smears of suppurative exudates (stained by Romanowskyj-Giemsa method) put the 1drop of immersion oil. Study the morphological picture of pus in immersion system. Pay attention to the pus bodies (the mass of destroyed leukocytes), collagenous and elastic fibers, separate neutrophils, macrophages.  Draw the picture of pus.

UNIT 10

PATHOLOGY OF TISSUE GROWTH

 TUMORS

Tumor’s process is one of the most mysterious. As well as other typical pathological processes, it is commonly biological and can develop in any organ, any tissue. As tumor’s process represents a special kind of pathology, the knowledge of the reasons and mechanisms of its development and occurrence is necessary for physicians of all specialties.

Benign vs. Malignant Tumors

	Characteristic
	Benign
	Malignant

	Cells
	Resemble cells from which tumor originated
	Undifferentiated cells; do not resemble cells from which tumor originated

	Mode of growth
	Expansion and not invasion: usually encapsulated
	Grows at periphery and invades

	Rate of growth
	Slow
	Variable; depends on level of differentiation; the more anaplastic. the more growth

	Metastasis
	NO
	YES, via blood and lymph

	General Effects
	Localized
	Systemic

	Tissue Destruction
	No, unless interference with blood flow
	Yes, as tumor outgrows its blood supply or obstructs blood flow: may secrete harmful substances

	Ability to cause death
	No. unless interference with vital functions
	Yes. unless .growth is controlled


Anaplasia is characterized by: (1) "to form backwards"; (2) lack of cell differentiation; (3) cancer cells and nuclear morphology different from healthy cells in tissue; (4) anaplastic cells more similar to one another than to tissue from which they originated; (5) level of anaplasia can vary from neoplasm to neoplasm.

Paraneoplastic syndromes: 1.Occur when a neoplasm elaborates a substance that results in an effect that is not directly related to growth, invasion, or metastasis. 2. Most result from elaboration of hormone-like substances, but a variety of effects is possible. 3. May precede diagnosis of the neoplasm and may give a clue to its presence.

	Paraneoplastic syndromes

	Syndrome


	Mechanism
	Example

	Cushing's Syndrome
	ACTH-like substance
	Lime (oat cell) carcinoma

	Hypercalcemia
	Parathormone-like substance
	Lung (squamous cell) carcinoma

	Hyponatremia
	Inappropriate ADH secretion
	Lung (oat cell) carcinoma

	Polycythemia
	Erythropoietin-like substance
	Renal cell carcinoma

	Trousseau's Syndrome
	Hypercoagulable state
	Various carcinomas

	Hypoglycemia
	Insulin-like-substance
	Various carcinomas and sarcomas

	Carcinoid Syndrome
	5-hydroxv-indoleacetic acid (5-HIAA)
	Metastatic malignant carcinoid tumors


Learning Objectives

5. To be able to give the definition ‘tumor’, list the basic sings of tumor cell, basic oncogenic factors and mechanisms of tumor development.   

6. To be able to define morphological signs of tumor’s tissue anaplasia.  

Independent work at home 

Literature:

30. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
31. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 105– 115.

32. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 130-139. 

33. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.116-127.

34. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.132-175.     

Task 1. Study in details the material of theoretic questions 

The questions for repetition:

5. Mechanisms of cell division. 

6. Regulation of cell’s cycle in normal cells. Its basic factors and mechanisms.

7. Mechanisms of regulation of cell population. 

Control questions: 

1. Pathology of tissue growth. Tumoral growth, its distinctions from other kinds of tissue growth.

2. Main etiological factors of tumoral growth. Experimental reproduction of tumoral growth.

3. Chemical cancerogenes, their classification, endogenous cancerogenes. Stages of chemical cancerogenesis.

4. Physical cancerogenic factors.

5. Role of viruses in initiation of cancerous growth. Viral oncogenes, protooncogenes, their classification. Cellular oncogenes. Mechanisms of transformation of protooncogenes to cellular oncogenes. Mechanisms of particular susceptibility of organism to tumor viruses in neonatal period and childhood. Possibility of vertical transmission of tumor viruses.

6. Main peculiarities of cancerous growth in vivo and in vitro, distinction from benign tumor.

7. Biochemical anaplasia, it’s characteristics.

8. Definition of metastasis, its ways and stages.

9. Influence of tumor on the whole organism. Cachexia, paraneoplastic syndromes, general manifestations, connected with local tissue changes.

10. Factors of organism, influencing on development of tumors, pathogenesis of anticancerous defense.

11. Main pathogenetic approaches to the treatment of tumors.

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Proved the role of different factors in tumors emergence.
	Define the role of exogenous (physical, chemical, biological) and endogenous factors.   

	2. List the stages of tumor growth, point to the meaning and mechanisms of transformation, promotion and progression.  
	Explain the mechanisms of mutative  and epigenomnic cancerogenesis. Point to the possible links of regulation disturbance of cells division by Hjugs.  


   Independent work at class

Task 1. Test control of basic knowledge.

Task 2. Study the morphological peculiarities of transplanted tumors (Erlih’s carcinoma, Geren’s sarcoma, 3LL carcinoma and others). Examine the smears and histological sections under immersion’s lens of microscope (X900). Mark the basic signs of morphological anaplasia of tumor cells: nucleus-cytoplasm correlation, structure of nucleus, form of cells and other. 

Make the conclusion, answering the following questions:

	1. What signs of tissue atypism are observed in prepa​ration with tumor?
	

	2. What other peculiarities, except the marked ones, characterized atypism of tumor cells?
	

	3. What is the main mechanism of arising of atypical reproduction of tumor cells?
	


UNIT 11

Control Test # 2. Topic: Typical Pathological Processes: Pathology of peripheral circulation, allergy, inflammation, fever, tumors

General aim of training: To generalize, sum up and fix the studied material.

Questions.
1. Microcirculatory disturbances: intravascular and extravascular, changes of vascular permeability.

2. Local disturbances of blood circulation: arterial and venous hyperemia, thrombosis, embolism, ischemia, stasis. Reasons, mechanisms of development, manifestations, signs, outcomes.

3. Definition and general characteristic of inflammatory components.

4. The reasons of inflammation, give the examples on each group of etiologlcal factors.

5. Signs of inflammation and mechanisms of their development.

6. The characteristic of primary and secondary alteration at inflammation.

7. Inflammatory mediators, their kinds, origin and significance.

8. Characteristic of changes of metabolism in the inflammatory locus.

9. Physical and chemical changes in the inflammatory locus, mechanisms of their development.

10. Stages of blood circulation changes in the inflammatory locus, mechanisms of their development.

11. Exudation, its mechanism and significance at inflammation.

12. Exudative inflammation, kinds of exudates and their characteristic, difference from transudate.

13. Stages, forms and mechanisms of leukocytes' emigration.

14. Phagocytosis. Characteristic of phagocytes, stages of phagocytosis and their mechanisms, significance of phagocytosis.

15. The general changes in organism at inflammation. Connection of general and local phenomena. The phenomena of proliferation in the inflammatory locus.

16. Theories of inflammation.

17. Role of nervous system in development of inflammation.

18. Ratio of protective-adaptive (positive) and injuring (negative) changes in inflammation. 

19. Factors and the mechanisms promoting development of inflammatory edema.

20. Features of inflammation at newborn and premature kids.

21. Features of inflammatory reaction at children.

22. Development of inflammatory reaction during evolution.

23. Definition of 'allergy', classification of allergic reactions by Cumbs and Gell.

24. Classification and characteristic of allergens.

25. Characteristic of stages of allergic reactions, mechanisms of their development.

26. Characteristic of allergic reactions of the immediate and delayed type, their difference.

27. Local allergic reactions.

28. Autoallergy: mechanisms of its development.

29. Allergic diseases at humans, their characteristic. Significance of allergy in human pathology.

30. Anaphylactic shock, signs.

31. Desensitization, its kinds. Principles and mechanisms of desensitization.

32. The immune conflict of maternal organism and embryo, its basic forms and consequences.

33. Sources of allergization at children.

34. Value of allergy in pathogenesis of diathesis.

35. Definition of tumoral growth, its difference from other kinds of tissue growth.

36. Etiology of tumors.

37. Methods of experimental reproduction of tumors.

38. Signs of malignant growth.

39. Kinds of atypism (anaplasia) and their characteristic.

40. Mechanisms of cell tumoral transformation.

41. Influence of tumor on organism.

42. Influence of organism on tumor. Kinds of antineoplastic immunity.

43. Precancer, its main forms and the characteristic.

CONTROL TEST 

TOPICS: PATHOPHYSIOLOGY OF PERYPHERAL BLOOD CIRCULATION, INFLAMMATION, CELL PATHOLOGY, ALLERGY 

VARIANT – 1 

1. A patient has caries complicated by pulpitis and  accompanied by terrible pain. What is the basic reason of the pain?

A. Exudation;

B. Primary alteration;
C. Ischemia;
D. Emigration;
E. Stasis
2. A with injury of jugular vein has low arterial blood pressure, high central venous pressure, cyanosis. What disturbance of peripheral circulation has the patient?

A. Embolism of pulmonary circulation;

B. Embolism of  greater circulation;
C. Embolism of portal vein; 
D. Thromboembolism; 
E. Ischemia
3. A child who is often ill with angina and otitis has dysfunction of phagocytosis concerned with the myeloperoxidase deficiency in neutrophils. What stage of phagocytosis is damaged?

A. Chemotaxis; 

B.  Adhesion;
C. Absorption;
D. Digestion;
E. Extrusion;
4. On the patient’s skin in the place of purulent inflammation keloid cicatrix appeared. Disturbance of what inflammation stage could cause it? 

A. Primary alteration; 

B. Secondary alteration;
C. Exudation;
D. Proliferation. 
5. In the abdominal cavity of a patient that is ill with peritonitis, purulent exudates with great number of neutrophils are accumulated. What is the main neutrophils function in the center of inflammation? 

A. Phagocytosis;

B. Prostaglandin secretion;
C. Histamine excretion;
D. Regulation of the local circulation;
E. Regulation of proliferation.
6. Parenteral introduction of thromboplastin in animal caused thrombosis. What mechanism is basic in its development? 

A. Vessel wall damage;

B. Slowing-down of blood flow;
C. Coagulate system activation;
D. Thrombocytic hemostasis activation;
E. Decrease of anticoagulants activity
7. A man works in the petroleum industry for a long time. What class of carcinogens does he deal with? 

A. Aminonitrogen compound;

B. Nitrosamines; 
C. Polycyclic euodic carbohydrates;
D. Carcinogens of biologic origin;
E. Amines 
8. A patient was diagnosed neoplasm of tongue. What peculiarities of this tumor proved its malignancy? 

A. Anaplasia;

B. Positive Paster’s effect;
C. Expansive growth type;
D. Infiltrative  growth type;
E. Increasing of mitotic cells 
9. A woman is diagnosed cervical carcinoma. What etiological factor could mostly cause tumor?

A. Herpes virus;

B. Retrovirus HTLV – 1;

C. Cytomegalovirus; 

D. Adenovirus;

E. Virus HTLV – 3 

10. A patient with liver cancer has been in contact with dimethylaminobenzene (DAB) for a long time. Why has tumor appeared exactly in liver?

A. DAB has toxic action;

B. DAB is organotropic;

C. Derangement of biliation;

D. Previous hepatitis;

E. Local carcinogenic action of DAB

11. While eradication of tumor of soft tissues it was defined that tumor cells conglomerates are not only in tumor epicenter, but they are among tissues of the nearest vessels and nerves. What is the type of tumor growth? 

A. Infiltrative;

B. Expansive;

C. Metastasis;

D. Generalized 

12. In the anamnesis of a patient with lung cancer it is said that he has been smoking for 20 years 30 cigarettes for twenty-four hours. What carcinogenic type is tobacco smoke? 

A. Nitrosamines;

B. Amines;

C. Polycyclic euodic carbohydrates;
D. Heterocyclic  carbohydrates;
E. Aminonitrogen compound  

13. A patient with osteomyelitis of jaw has fever, leucocytosis, high erythrocytes sedimentation rate, myalgia, arthralgia, somnolence. What inflammation mediator causes such reactions? 

A. Interferon;

B. Interleukin – 1;

C. Histamine; 

D. Prostacyclin;

E. Bradykinin

14. Clinical examination of a patient helps to make provisional diagnosis of liver cancer. What specific protein appears in blood? 

A. Properdin;

B. Paraprotein;

C. C-reactive protein;

D. Alpha-fetoprotein;

E. Gamma-globulin

15. During modeling of acute inflammation an animal has leucocytosis and increasing of antibodies in blood. What can suppress such reactions? 

A. Interleukins;

B. Glucocorticoids;

C. Mineralocorticoids; 

D. Leukotrienes;

E. Prostaglandins 

16. While research of hypoxic cell damage it was defined changes of intracellular amount of cations. Name the cation that plays an important role in hypoxic damage and death of cell.

A. Natrium;

B. Kalium;

C. Calcium;

D. Magnium

17. A woman is diagnosed cervical erosion (pretumor pathology). What protective mechanism can prevent tumor development?

A. Increased activity of natural killers system;

B. Hyper production of interferon; 

C. Phagocytosis activation;

D. Complement activation;

E. Activation of kallikrein-kinin system; 

18. While modeling inflammation on frog’s mesentery it is defined vessels dilatation, quickening of blood flow, axial stream under the microscope. What kind of hyperemia is formed?

A. Physiological;

B. Venous;

C. Arterial;

D. Reactive;

E. Working

19. While modeling of inflammation on frog’s mesentery it is defined arterial hyperemia. What is basic factor in pathogenesis of this disorder?

A. Calcium accumulation in the center of inflammation;

B. Decrease of kalium   in the center of inflammation;

C. Action of bioactive substances;

D. Increase of tension of alpha-adrenergic nerves;

E. Vasodilatators akinesis

20. While modeling of inflammation on frog’s tongue it is defined axial standing of leucocytes and their emigration through vessel wall. What is basic factor in this process?

A. Increase of adhesion proteins in the center of inflammation;

B. High oncotic pressure;

C. Decrease of oncotic pressure of blood;

D. Increase of hydrostatic pressure in vessels;

E. Decrease of hydrostatic pressure in vessels

CONTROL TEST 

TOPICS: PATHOPHYSIOLOGY OF PERYPHERAL BLOOD CIRCULATION, INFLAMMATION, CELL PATHOLOGY, ALLERGY 

VARIANT – 2 

1.  A man works in the petroleum industry for a long time. What class of carcinogens does he deal with? 

A. Aminonitrogen compound;

B. Nitrosamines; 
C. Polycyclic euodic carbohydrates;
D.  Carcinogens of biologic origin;
E.     Amines 
2.   A patient was diagnosed neoplasm of tongue. What peculiarities of this tumor proved its malignancy? 

A. Anaplasia;

B. Positive Paster’s effect;
C. Expansive growth type;
D. Infiltrative  growth type;
E. Increasing of mitotic cells 
3.  A woman is diagnosed cervical carcinoma. What etiological factor could mostly cause tumor?

A. Herpes virus;

B. Retrovirus HTLV – 1;

C. Cytomegalovirus; 

D. Adenovirus;

E. Virus HTLV – 3 

4.  A patient with liver cancer has been in contact with dimethylaminobenzene (DAB) for a long time. Why has tumor appeared exactly in liver?

A. DAB has toxic action;

B. DAB is organotropic;

C. Derangement of biliation;

D. Previous hepatitis;

E. Local carcinogenic action of DAB

5. While eradication of tumor of soft tissues it was defined that tumor cells conglomerates are not only in tumor epicenter, but they are among tissues of the nearest vessels and nerves. What is the type of tumor growth? 

A. Infiltrative;

B. Expansive;

C. Metastasis;

D. Generalized 

6.  In the anamnesis of a patient with lung cancer it is said that he has been smoking for 20 years 30 cigarettes for twenty-four hours. What carcinogenic type is tobacco smoke? 

A. Nitrosamines;

B. Amines;

C. Polycyclic euodic carbohydrates;
D. Heterocyclic  carbohydrates;
E. Aminonitrogen compound  

7.  A patient with osteomyelitis of jaw has fever, leucocytosis, high erythrocytes sedimentation rate, myalgia, arthralgia, somnolence. What inflammation mediator causes such reactions? 

A. Interferon;

B. Interleukin – 1;

C. Histamine; 

D. Prostacyclin;

E. Bradykinin

8. Clinical examination of a patient helps to make provisional diagnosis of liver cancer. What specific protein appears in blood? 

A. Properdin;

B. Paraprotein;

C. C-reactive protein;

D. Alpha-fetoprotein;

E. Gamma-globulin

9. During modeling of acute inflammation an animal has leucocytosis and increasing of antibodies in blood. What can suppress such reactions? 

A. Interleukins;

B. Glucocorticoids;

C. Mineralocorticoids; 

D. Leukotrienes;

E. Prostaglandins 

10.  While research of hypoxic cell damage it was defined changes of intracellular amount of cations. Name the cation that plays an important role in hypoxic damage and death of cell.

A. Natrium;

B. Kalium;

C. Calcium;

D. Magnium

11.  A woman is diagnosed cervical erosion (pretumor pathology). What protective mechanism can prevent tumor development?

A. Increased activity of natural killers system;

B. Hyper production of interferon; 

C. Phagocytosis activation;

D. Complement activation;

E. Activation of kallikrein-kinin system; 

12.  While modeling inflammation on frog’s mesentery it is defined vessels dilatation, quickening of blood flow, axial stream under the microscope. What kind of hyperemia is formed?

A. Physiological;

B. Venous;

C. Arterial;

D. Reactive;

E. Working

13.  A patient has caries complicated by pulpitis and  accompanied by terrible pain. What is the basic reason of the pain?

A. Exudation;

B. Primary alteration;
C. Ischemia;
D. Emigration;
E. Stasis
14.  A with injury of jugular vein has low arterial blood pressure, high central venous pressure, cyanosis. What disturbance of peripheral circulation has the patient?

A. Embolism of pulmonary circulation;

B. Embolism of  greater circulation;
C. Embolism of portal vein; 
D. Thromboembolism; 
E. Ischemia
15.  A child who is often ill with angina and otitis has dysfunction of phagocytosis concerned with the myeloperoxidase deficiency in neutrophils. What stage of phagocytosis is damaged?

A. Chemotaxis; 

B. Adhesion;
C. Absorption;
D. Digestion;
E. Extrusion;
16. On the patient’s skin in the place of purulent inflammation keloid cicatrix appeared. Disturbance of what inflammation stage could cause it? 

A. Primary alteration; 

B. Secondary alteration;
C. Exudation;
D. Proliferation. 
17. In the abdominal cavity of a patient that is ill with peritonitis, purulent exudates with great number of neutrophils is accumulated. What is the main neutrophils function in the center of inflammation? 

A. Phagocytosis;

B. Prostaglandin secretion;
C. Histamine excretion;
D. Regulation of the local circulation;
E. Regulation of proliferation.
18. Parenteral introduction of thromboplastin in animal caused thrombosis. What mechanism is basic in its development? 

A. Vessel wall damage;

B. Slowing-down of blood flow;
C. Coagulate system activation;
D. Thrombocytic hemostasis activation;
E. Decrease of anticoagulants activity
19.  While modeling inflammation on frog’s mesentery it is defined arterial hyperemia. What is basic factor in pathogenesis of this disorder?

A. Calcium accumulation in the center of inflammation;

B. Decrease of kalium   in the center of inflammation;

C. Action of bioactive substances;

D. Increase of tension of alpha-adrenergic nerves;

E. Vasodilatators akinesis

20. While modeling inflammation on frog’s tongue it is defined axial standing of leucocytes and their emigration through vessel wall. What is basic factor in this process?

A. Increase of adhesion proteins in the center of inflammation;

B. High oncotic pressure;

C. Decrease of oncotic pressure of blood;

D. Increase of hydrostatic pressure in vessels;

E. Decrease of hydrostatic pressure in vessels

CONTROL TEST

TOPICS: PATHOPHYSIOLOGY OF PERYPHERAL BLOOD CIRCULATION, INFLAMMATION, CELL PATHOLOGY, ALLERGY 

VARIANT – 3 

1. A patient has caries complicated by pulpitis and  accompanied by terrible pain. What is the basic reason of the pain?

A. Exudation;

B. Primary alteration;
C. Ischemia;
D. Emigration;
E. Stasis
2. A with injury of jugular vein has low arterial blood pressure, high central venous pressure, cyanosis. What disturbance of peripheral circulation has the patient?

A. Embolism of pulmonary circulation;

B. Embolism of  greater circulation;
C. Embolism of portal vein; 
D. Thromboembolism; 
E.   Ischemia
3. A child who is often ill with angina and otitis has dysfunction of phagocytosis concerned with the myeloperoxidase deficiency in neutrophils. What stage of phagocytosis is damaged?

A. Chemotaxis; 

B. Adhesion;
C. Absorption;
D. Digestion;
E. Extrusion;
4. On the patient’s skin in the place of purulent inflammation keloid cicatrix appeared. Disturbance of what inflammation stage could cause it? 

A. Primary alteration; 

B. Secondary alteration;
C. Exudation;
D. Proliferation. 
5. In the abdominal cavity of a patient that is ill with peritonitis, purulent exudates with great number of neutrophils are accumulated. What is the main neutrophils function in the center of inflammation? 

A. Phagocytosis;

B. Prostaglandin secretion;
C. Histamine excretion;
D. Regulation of the local circulation;
E. Regulation of proliferation.
6. Parenteral introduction of thromboplastin in animal caused thrombosis. What mechanism is basic in its development? 

A. Vessel wall damage;

B. Slowing-down of blood flow;
C. Coagulate system activation;
D. Thrombocytic hemostasis activation;
E. Decrease of anticoagulants activity
7. A man works in the petroleum industry for a long time. What class of carcinogens does he deal with? 

A. Aminonitrogen compound;

B. Nitrosamines; 
C. Polycyclic euodic carbohydrates;
D. Carcinogens of biologic origin;
E. Amines 
8. A patient was diagnosed neoplasm of tongue. What peculiarities of this tumor proved its malignancy? 

A. Anaplasia;

B. Positive Paster’s effect;
C. Expansive growth type;
D. Infiltrative  growth type;
E. Increasing of mitotic cells
9. After the introduction of antibodies to the basal membrane of renal glomerulus an animal has acute glomerulonephritis. What type of allergic reaction after Cumbs and Gell is basis of such pathology? 

A. Anaphylactic;

B. Immunocomplex; 

C. Humoral cytotoxic; 

D. Hypersensivity of slow type;

E. Stimulative 

10.  A patient with liver cancer has been in contact with dimethylaminobenzene (DAB) for a long time. Why has tumor appeared exactly in liver?

A.  DAB has toxic action;

B. DAB is organotropic;

C. Derangement of biliation;

D. Previous hepatitis;

E. Local carcinogenic action of DAB

11. While eradication  tumor of soft tissues it was defined that tumor cells conglomerates are not only in tumor epicenter, but they are among tissues of the nearest vessels and nerves. What is the type of tumor growth? 

A   Infiltrative;

B. Expansive;

C. Metastasis;

D. Generalized 

12.    In a month after the teeth implantation a patient turned to the stomatologist with complains of reddening and infiltration in the oral cavity. What type of allergic reaction after Cumbs and Gell causes allergic stomatitis? 

        A.  Hypersensivity of slow type;

        B.  Immunocomplex; 

        C.  Cytotoxic; 

        D.  Stimulative;

        E.   Anaphylactic  

13.   A patient with osteomyelitis of jaw has fever, leucocytosis, high erythrocytes sedimentation rate, myalgia, arthralgia, somnolence. What inflammation mediator causes such reactions? 

A. Interferon;

B. Interleukin – 1;

C. Histamine; 

D. Prostacyclin;

E. Bradykinin

14. Clinical examination of a patient helps to make provisional diagnosis of liver cancer. What specific protein appears in blood? 

A. Properdin;

B. Paraprotein;

C. C-reactive protein;

D. Alpha-fetoprotein;

E. Gamma-globulin

15. During modeling of acute inflammation an animal has leucocytosis and increasing of antibodies in blood. What can suppress such reactions? 

A. Interleukins;

B. Glucocorticoids;

C. Mineralocorticoids; 

D. Leukotrienes;

E. Prostaglandins

16. In the pathogenesis of respiratory insufficiency while anaphylactic shock there are bronchospasm, hyper secretion of mucosa, edema mucous membrane of lower respiratory tract. What mediator causes such reactions? 

A. Serotonin;

B. Heparin;

C. Slowly reactive substance (leucotriens);

D. Chemo taxis factors;

E. Complement

17.   A woman is diagnosed cervical erosion (pretumor pathology). What protective mechanism can prevent tumor development?

A. Increased activity of natural killers system;

B. Hyper production of interferon; 

C. Phagocytosis activation;

D. Complement activation;

E. Activation of kallikrein-kinin system; 

18. While modeling inflammation on frog’s mesentery it is defined vessels dilatation, quickening of blood flow, axial stream under the microscope. What kind of hyperemia is formed?

A.  Physiological;

B. Venous;

C. Arterial;

D. Reactive;

E. Working

19. While modeling of inflammation on frog’s mesentery it is defined arterial hyperemia. What is basic factor in pathogenesis of this disorder?

A.   Calcium accumulation in the center of inflammation;

B. Decrease of kalium   in the center of inflammation;

C. Action of bioactive substances;

D. Increase of tension of alpha-adrenergic nerves;

E. Vasodilatators akinesis

20. While modeling inflammation on frog’s tongue it is defined axial standing of leucocytes and their emigration through vessel wall. What is basic factor in this process?

A. Increase of adhesion proteins in the center of inflammation;

B. High oncotic pressure;

C. Decrease of oncotic pressure of blood;

D. Increase of hydrostatic pressure in vessels;

E.  Decrease of hydrostatic pressure in vessels

UNIT 12
ENERGETIC METABOLISM DISTURBANCES

HUNGER

Metabolism disturbances can be seen on every level of biological organization – from molecular and cellular level to organism in general. It can be caused by disturbance of nerve-humoral mechanisms, genetic information or by direct action of pathogenic factors. Primary disturbances of metabolism are basic in such diseases as diabetes mellitus, obesity… Secondary metabolic disturbance accompanies most of pathogenic processes.

To estimate pathological changes of metabolism in various diseases main metabolism is often examined. That’s why studying of metabolic disturbance mechanisms at starvation – pathological process accompanied many diseases is very important.  

Learning Objectives

7. To know basic causes and mechanisms of energetic metabolism disturbance and hunger.    

8. To be able to analyze the results of gas metabolism in hungry rats.   

Independent work at home 

Literature:

35. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
36. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 123– 134.

37. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 139-145. 

38. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.127-133.

39. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.244-246.     

Task 1. To study in details the material of theoretic questions 

Questions for repetition:

1. Definition of the term ‘basic metabolism.

2. Level of basic metabolism of adult men.

3. Methods of analyzing basic metabolism. 

Control questions: 

1. Basic metabolism, its definition. Factors of external and internal environment that influences the level of basic metabolism.

2. Changes of basic metabolism during pathological processes.

3. Hunger, its definition and forms.

4. Factors, that influence the duration of total hunger.  

5. Classification of periods of hunger by clinical manifestations.

6. Changes of metabolism at total hunger depending on periods of that typical pathological process.

7. Kwashiorkor – etiology, pathogenesis, manifestations (disease of protein insufficiency).
Task 2. To carry out the task:

	Task
	Instruction for task

	1. Name the causes of basic metabolism disturbances.
	List the causes of increase and decrease of basic metabolism

	2. Point peculiarities of metabolism at total hunger.  
	Characterize periods of total hunger according to metabolism changes. Point meaning of respiratory coefficient for every period of hunger. Describe the basic mechanisms and signs of total hunger.   

	3. Characterize the disturbance of basic metabolism and functions of organism in different periods of hunger 
	Point basic mechanisms and signs

	4. Point basic disturbances, which emerge in organism at the qualitative hunger 
	Describe the disturbance of metabolism at the protein, fat and carbohydrate’s hunger. 


   Independent work at the class

Task 1. Test control of basic knowledge.
Task 2. Research the influence of hunger on gas metabolism of rats.

Determine the volume of used oxygen of two rats in gasometrical installation during 10 min (one rat is normal, other – is hungry). Weigh the rats. Count quantity of energy, secreted by each rat during twenty-four hours, count into 1m2  of body surface, if heat equivalent of oxygen equals to 4,8 cal/l at respiratory coefficient 0,8. Write the results in such table.

	Rat
	Mass of rats
	Volume of the used oxygen during 10 min, ml.
	Energy, that excreted by rat during twenty-four hours cal/m2
	Conclusion

	1.
	
	
	
	

	2.
	
	
	
	


UNIT 13

PATHOLOGY OF GLYCOMETABOLISM

The disturbance of glycometabolism is the significant part of pathogenesis of many diseases, and, as a rule, it causes the disturbances of metabolism of fats, proteins and acid-base metabolism. The main reason of glycometabolism pathology is the disturbance of neurohumoral regulation. The most frequent and severe form of glycometabolism pathology is diabetes mellitus, mordidity with the latter increases every year twice. Knowledge of main mechanisms of glycometabolism pathology, etiology, pathogenesis of diabetes mellitus is the necessary condition for correct diagnostics and pathogenetic therapy of diseases of metabolism and endocrine function. 

Learning Objectives

9. To know the basis causes and mechanisms of glycometabolism disturbances.

10. To know the basis mechanisms of developing diabetes mellitus.

11. To be able to define the character of glycometabolism disturbances. To analyze the results of determination of glucose’s level in blood and urine.        
Independent work at home 

Literature:

40. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
41. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 134– 145.

42. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 146-152. 

43. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.133-138.

44. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.563-574.     

Task 1. To study in detail the course material with theoretic questions 

The ask by repetition: 

1. Mechanisms of regulation of glucose’s level in blood.  

2. Structure of pancreas.

Control questions: 

1. Mechanism of the influence of different hormones to glucose’s containing in blood, its effects.  

2. Pathogenesis of hyperglycemia. 

3. Etiology and pathogenesis of glucosuria. 

4. Diabetes mellitus: classification of WHO experts. Experimental models of diabetes mellitus.

5. Different forms of insulin insufficiency, their pathogenetic mechanisms.

6. Value of genetic factors in occurrence of diabetes and hereditary disturbances of glycometabolism.

7. To develop complication of diabetes mellitus.

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Complete the table of insulin’s, adrenalin’s, glucagon’s, glucocorticoid’s, corticotrophin’s, thyroxin’s, somatotrophin’s effects in glycometabolism 


	Note the stimulation’s effect as ‘+’, the lack effect - as ‘-’.  

	2. List the causes of insulin deficit. 
	Point to causes of insulin insufficiency separately for the pancreatic and the extra pancreatic forms.  

	3. Explain the mechanisms of developing of   hyperglycemia and glucosuria in diabetes mellitus.
	 

	4. List the experimental models of diabetes mellitus

   
	


   Independent work at class

Task 1.Give the answer to tasks of tests control of basics knowledge.

Task 2. Study the glucose content in urine of rabbit (1, 2, 3) with diabetes mellitus.

Add 8 drops of urine to the test tube is containing 5 ml of Benedikt solution and boil 5 min. At the presence of glucose in urine the liquid becomes green (if the amount is 0, 08 - 0, 1%, 0, 5-0, 6% -  , 1% - yellow and red, if more 2%.  

Task 3. Study the acetonuria in rabbit with experimental diabetes mellitus.

Put 2 standard tablets (has contented the Na Nitroprusside) on the filter’s paper. Put 1 drop of urine on one of tablets and 1 drop of water on the other (the control). Value the dyeing of tablets at the color’s scale in 2 min. 

Task 3. Solve a situation’s tasks.         

UNIT 14

DISTURBANCES OF ACID-BASED METABOLISM

The constancy of the internal environment pH, alongside with maintenance of ionic balance and tissue electroneutrality, is the necessary condition for existence of higher organisms. Change of pH outside the limits of 6,8 -7,8 is incompatible with life. Disturbances of acid-based condition are accompanied with many pathological processes, therefore their duly correction is the element of correct treatment. Importance of problem makes necessary study of etiology and pathogenesis of acid-base changes.
Learning Objectives

1. To know the forms of disturbances of acid-based metabolism, its causes and mechanisms of development each form.

2.   To be able to tell reactions of compensation and decompensation from manifestation of injury in disturbance of acid-based balance.

3. To point to developing of pathological changes, this can be called by the protective reactions of organism for example of gas and non gas acidosis and alkalosis.

4. Determine the form of disturbance of acid-based balance, etiology and pathogenesis it’s developing on the base of results of laboratorial researches.

5. Explain meaning of local and general disturbances acid-based balance in the developing of caries.

6. Explain the influence of foodstuffs on the acid-based condition of organism. 

 Independent work at home

Literature:

45. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
46. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 162– 166.

47. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 160-167. 

48. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.143-148.     

Task 1. To study in detail the course material with theoretic questions 

The ask by repetition: 

12. The buffer systems, its meaning and functional mechanisms.

13. The control pCO2 by lungs.

14. Kidney’s acidogenesis, its mechanisms.

Control questions: 

8. Classification of the main acid-based metabolic disturbances in pathogenesis and degree of compensation.  

9. Reasons and mechanisms of development of gas and non-gas acidosis and alkaloses. 

10. Determine the kind of acid-based metabolic disturbances on base of study of ready blood analyses. 

11. Metabolic and functional changes during acid-based disturbances.

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Point main role of buffer systems in support of acid-based balance with acidosis and alkalosis.


	To pay attention to peculiarity of function of hydro carbonate’s buffer  

	2. Characterized the role of kidneys in pathogenesis of acidosis.  
	To emphasize a meaning of acidogenesis and ammonia genesis in reabsorbed of hydrocarbonate and delete of anions non volatile acids with acidosis.   

	3. Show the interconnection between phenomena compensation and injury at non gas acidosis.   
	Explain the protective role of ions metabolism and hyperventilation with acidosis. List the pathological phenomena, which are called hypercaliemia and hypercapnia.   


   Extracurricular work at class

Task 1. Give the answer to tasks of tests control of basics knowledge.

Task 2. Determine the titration’s acidity of urine from third patients.

The method. Take away 5 ml of urine from each flask. Titrated of urine of 0,1N solutions NaOH after make an addition to it few drops of phenolphthalein to pink color. Calculate of twenty-four-hour excretions of the titration’s acids, to take into account that twenty-fore-hour diuresis at each sample equally 1500ml.             

Task 3. Determine a content of ammonium’s salts in the same urine.

For the same urine from task #2 add 1 ml of 40% solution formaldegide, which released the ammonia out of ammonium salts. As a result, in urine the left an acid, that bleaches it, for example HCl. Then the bleach’s urine titrated again of 0,1N NaOH to pink color. The quantity of ammonium’s salts in the twenty-four-hour’s urine correlating of quantity is formed acid again and determine of quantity NaOH, which was consumed to its titration. Calculate of the quantity was excreted ammonium salts in twenty-fore-hour, which correlating to twenty-four-hour’s ammoniogenesis in kidneys. 

Task 4.  Do the conclusion about acid-base condition by each patient, to take into account that standard of titration’s acidity 10-40 mlequival/twenty-four-hour, excretion of ammonium salts – 30-50 mlmol/twenty-four-hour and the function of kidneys by all patients are normal too.

The instruction for task. Solution NaOH add in drops and mix up it against a background of white paper. 
UNIT 15

PATHOLOGICAL PHYSIOLOGY OF WATER AND ELECTROLYTE METABOLISM

Changes of water and electrolytes in organism influence chemical and physical processes, volume ratios between blood, cells and extracellular space and, as a result tissue function. The pathology of water and electrolyte metabolism is characterized by development of hypo-, hyperhydratation and edema.

Learning Objectives

7. To know the definition of hypo- and hyperhydratation, iso-, hyper and hypoosmia, edema, swelling up and hydrops.  

8. To know the etiological factors of water and electrolyte metabolism disturbances and mechanisms of its compensation.

9. To be able to explain the mechanisms of development of heart, kidneys, liver edema and development of hunger, inflammation, toxicosis, allergy edema too.

10. To determine the form of concrete disturbance of water-electrolyte balance and explain the pathogenesis of its development by laboratory’s information.

11. To explain, why can disturbances of water-electrolyte balance be met in workers of hot jobs.

12. Explain the role of disturbances of Ca, Ph, F metabolism in development of caries.         

 Independent work at home

Literature:

49. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
50. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 154– 162.

51. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 152-160. 

52. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.143-147.

53. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.557-259.     

Task 1. To study in details the material of theoretic questions 

Questions for repetition: 

15. The role of water and electrolytes in organism.

16. Physic- chemical bases of water metabolism between blood and tissues. 

17. Modern views on mechanisms, which support isovolemia, isooncia and isoionia in blood.      

Control questions: 

12. The forms of dehydrations and hyperhydrations, mechanisms of its emergence.  

13. Pathogenesis of edemas with diseases of heart, kidneys, liver and of hunger, inflammation and allergy.

14. Non mellitus diabetes, its forms, and pathogenesis.    

15. Causes and consequences of electrolyte’s metabolism disturbances.    

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Name the basic mechanisms of edemas caused by:

 - function disturbances of heat;

- kidney’s pathology;

- hunger;

- inflammation;  

- allergy
	To name the mechanisms of development of edema depending on its role.

   

	2. Draw up the plan of pathogenesis of heart disease.    
	Represent such elements as:

Volume – and osmoceptors, renin-angiotenzin – aldosteron systems, vasopressin, hydrostatic pressure in vessels        

	3. Draw up the plan of pathogenesis of edema with kidney disease.   
	To bear in mind such disorders as velocity of filtration and property of glomerulus’s filter in kidneys.    

	4. List the forms of hypo- and hyper hydration, give example.  
	Categorize the disturbances depending on contain electrolytes in the intracellular liquid.  


   Extracurricular work at class

Task 1. Give the answer to tests control of basic knowledge.

Task 2. Study the role of decreasing of blood oncotic pressure in the development of edema (experiment of Starling).  

The method. Immobilize the frog (by destruction of spinal cord without decapitation) and fix it to the special laboratory rubber’s board of abdomen upside. Make the large section of thorax and abdominal cavity. Release the frog’s heart from pericardium and thread ligatures under arcs of aorta. Put in and fasten cannula or catheter, connected with perfusion system, into one of arcs. One of two jar of perfusion’s system is filled up with water and other – with the horse’s serum. Another arc is tied up. The vein’s sinus cut into. The sinus is under the top of heart and in order to find it is necessary to cut into bridle.

Before the establishment of cannula release the perfusion’s system from air. 

The plates with frog put on the pan of scales and open the perfusion’s system, which filled up with 0, 9 % solution of NaCl and balance it. During perfusion the liquid would be followed through the vein’s sinus of frog, which was cut in the tray. 

During the perfusion of 0, 9% solution of NaCl (without proteins) the mass of frog is increasing as a result of development of tissue edema. During the perfusion of horse’s serum the mass of frog is decreasing as a result of water transition from tissue to vessels.      

Register the changes of frog’s mass on scales every minute.  Draw the graph of changes of frog’s mass.     

Task  3. Study the role of medium acidity in development of edemas.

The frog is immobilized but non decapitated. Tie the frog’s legs in the middle third of thigh so that supplement of arterial blood was continued but vein’s return was labored. Hang up the frog on the stand. Put one of two legs in tub with water (control), other – in tub with 0,001 N solution of HCl. Look after the increase of legs volume.

Instructions for task.  
1. Make the graph which reflects the correlation of changes of frog’s mass from time of perfusion and the character of perfusion’s liquid. Mark the time on abscise axis (scale – 1cm: 3 min), mark the changes of frog’s mass (in gram) on ordinate axis. 

2. The results of experiment show in the form of table.       

Instruction for making conclusions.

1. Explain why exactly oncotic pressure has important meaning in pathogenesis of edema but not osmotic. 

2. Remember about influence of pH on activity of proteolytic enzymes and working of Na+, K+ – ATFase.

UNIT 16

FEVER

Fever is the typical physiological process that is characterized by body temperature increasing in response to the action of pyrogenic substances. Opposite to general overheating fever is not accompanied by thermoregulatory disturbances. It is characterized by the reorganization of thermoregulation on higher adjusting point of temperature homeostasis.

Learning Objectives

18. To know etiology and pathogenesis of fever.    

19. To be able to explain the mechanisms of temperature increase during the modeling of fever and overheat on experimental animals.   

20. To be able to determine stages of fever.

21. To know mechanisms of fever emergence under the influence of medical substances.

22. To know principles of pharmacological correction of basis manifestations of fever influence on the organism.    

Independent work at home 

Literature:

54. Pathophysiology: textbook / N.V. Krishtal, V.A. Mikhnev, N.N. Zayko et al.  edited by N.V. Krishtal, V.A. Mikhnev. — Кyiv : AUS Medicine Publishing, 2017. — 656 p. + 4 p. colour insert.
55. A.I. Gozhenko, I.P., Gurkalova Pathophysiology:  textbook. – Odessa. -  2005. - C. 78– 91.

56. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology. – Simferopol. – 2005. – P. 122-130. 

57. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. -  2001. – P.81-92.

58. R.S. Cotran, S.L. Robbins, V. Cumar  Basic Pathology – 6th Edition – 1997. – P.45, 129, 238-240, 352.     

Task 1. To study in details the material of theoretic questions 

Questions for repetition: 

3. Mechanisms of producing and loss of warmth.  

4. Mechanisms of regulation of temperature’s homeostasisControl questions: 

16. Definition of fever.

17. Etiology of fever: a) exogenic pyrogens; 2) endogenic pyrogens.

18. Pathogenesis of fever; its stages.

19. The difference between fever and overheat

20.  Kinds of temperature curves and factors influencing them.

21. States similar to fever, as the result of side effect of pharmaceutical substances.

22. Mechanisms of febrifugal action of nonsteroides anti-inflammatory substances.

Task 2. To carry out the task:

	Task
	Instruction for task

	1. Make the scheme of fever’s pathogenesis.
	Take into account etiological factors, peculiarity of function of thermoregulation center.  

	2. Characterize production and loss of warmth on different stages of fever
	Point to change of production and loss of warmth, to its correlation on each stage of fever

	3. Characterize different types of current of fever 
	Name and show graphic image of different types of temperature curves. 

	4. Draw the scheme of influence of pharmaceutical substances on different links of fever’s pathogenesis.

   
	Use the scheme from task № 1.


   Independent work at class

Task 1. Test control of basic knowledge.

Task 2. Reproduce the fever in rat and study, how fever depends on level of warmth’s production
 Take a rat and measure its rectal temperature with mercury thermometer. Put the Vaseline on one end of the thermometer and get into rectum of rat on depth of 1,5 cm. Ccount the number of breathing movements per minute. 

Determine the absorption of oxygen during 10 minutes. 

The erection for measure oxygen absorption consists of: exicator with some lime for absorption of CO2, drexel, water manometer and glass tube with water. While a rat is breathing, pressure in the exicator is gradually getting lower, because CO2  is absorbed by lime and the quantity of oxygen is getting lower. That’s why the quantity of absorbed oxygen is the function of lowering the pressure. You can see it by increasing level of liquid in U- shaped manometer connected with exicator. The quantity of water poured out of the glass tube to the drexel for compensation of basic level of liquid is identical to the quantity of absorbed oxygen. 

Make the conclusion about basic metabolism and about level of warmth’s production according to the number of oxygen, that is absorbed by animal.  

Inject the solution of pyrogenal to rat (1mg/kg of body’s mass). Observe the behavior of rat. Measure rectal temperature, number of breathing movements (per minute) and absorption of oxygen in one hour after injection.   
Write down the results of experiment into the table:

	PRIMARY PARAMETERS
	AFTER INJECTION OF PYROGENAL

	Temperature of the body 
	Number of breathing movements (per minute)
	 Absorption of oxygen 
	Temperature of the body 
	Number of breathing 
	Absorption of oxygen 

	
	
	
	
	
	


UNIT 17

Control Test # 3. Topic: «Typical Disturbances of
Metabolism»
General aim of training: To generalize, sum up and fix the studied material.

Questions.

1. Causes and mechanisms of disturbances of intake, digestion and absorption of

proteins, fats and carbohydrates in digestive tract.

2. Pathogenesis of disturbances of intermediate metabolism of proteins, fats and carbohydrates.

3. Disturbances of end stages of protein metabolism.

4. Local and general disturbances of fat metabolism.

5. Etiology of diabetes mellitus, pathogenesis of its manifestations.

6. Inherent forms of metabolic disturbances of proteins, fats and carbohydrates.

7. Causes, pathogenesis of water and electrolyte metabolism. Classification and

8. pathogenesis of edemas. Significance of edemas to organism.

9. Classification of disturbances of acid-base metabolism, compensation mechanisms and correction of changes.

10. Definition of the main metabolism. Level of main metabolism of adult person

11. What pathological processes cause increasing of main metabolism and what causes its decreasing?  

12. Starvation. Causes, kinds, periods. Changes of metabolic processes and physiological functions in different periods of starvation. Alimentary dystrophy.

13. Conditions that determine longitude of starvation.

14. Definition of fever, classification of fever on etiology, on the maximal rise of temperature and type of temperature curve.

15. The characteristic of thermoregulation condition, thermal balance of organism and variants of its changes at different stages of fever.

16. Classification of pyrogens, sources and mechanisms of their formation.

17. Mechanisms of pyrogens' action on thermoregulatory system in development of fever.

18. Role of organism reactivity in development of fever.

19. Metabolic and functional changes in organism at fever.

20. The phenomena of protection and damage at fever, their value for organism.

21. Similarity and distinctions of fever and overheating.

22. Pathophysiological bases of application of antipyretics and pyrotherapy.

23. Features of fever at newboms and children.

Control test: “Pathology of metabolism” 
V – 1 
1. After chemical burn patient has esophageal stenosis. He has lost his weight because of difficulties with eating. What type of starvation has the patient? 

A. Proteinic starvation.

B. Complete.

C. Incomplete.

D. Qualitative.

E. Absolute.         

2. Woman of 55 years old that suffers from podagra has severe pain in renal region.   Ultrasound examination showed renal calculus. Increasing of what substance in blood caused renal calculus in that case?

A. Urinary acid.

B. Urea.

C. Bilirubin.

D. Cholesterin.

E. Cystine

3. Woman of 65 years old suffers from atherosclerosis of cerebral vessels. Examination showed hyperlipidemia. Increasing of what class of lipoproteins will be in biochemical blood test? 

A. Chylomicrons.

B. High-density lipoproteins.

C. Complexes of albumins and aliphatic acids.

D. Low-density lipoproteins.

E. Very low density lipoproteins.

4. Young man of 20 years old complains on dry mouth, thirst. Examination showed: height – 170 cm, weight – 55 kg, glucose level in blood – 8,5 mmol/l, glucosuria. What condition  such symptoms characterize? 

A. Renal diabetes.

B. Alimentary glucosuria.

C. Steroid diabetes.

D. Diabetes insipidus. 

E. Diabetes mellitus.

5. It’s common knowledge that phenylketonuria is caused by the mutation of gene that provides transformation of phenylalanine and its degradation to final products – CO2 and H2O. What way of phenylalanine metabolism can cause phenylketonuria? 

A. Phenylalanine – phenyl pyruvate – keto acids.

B. Phenylalanine – tyrosine – thyroxin.

C.  Phenylalanine – tyrosine – melanine.

D. Phenylalanine – tyrosine – noradrenalin.

E. Phenylalanine – tyrosine – alkaptone.  

6. Stomatological patient has a syndrome of hyper salivation, as a result he ought to spit saliva. What form of acid – base disturbance can develop in this patient? 

A. Metabolic acidosis.

B. Gas alkalosis.

C. Excretory acidosis.

D. Excretory alkalosis.

E. Gas acidosis.

7. Pregnant woman has toxicosis with frequent vomiting during twenty-four hours. To the end of twenty-four hours tetanic convulsions and dehydratation of organism started. What shift of acid – base balance has caused such changes?

A. Nongas metabolic acidosis.

B.   Gas alkalosis.

C. Gas acidosis.

D. Non gas excretory alkalosis,

E. Non gas excretory acidosis.

8. Patient has obstruction of respiratory tract on the level of small and middle bronchi. What disturbances of acid – base balance can be seen in blood of this patient?

A. Ketoacidosis;

B. Metabolic acidosis;

C. Metabolic alkalosis;

D. Gas alkalosis;

E. Excretory alkalosis.

9. Patient with diabetes mellitus has high rate of hyperglycemia, ketonuria, glucosuria, hyperstenuria and polyuria. What form of acid – base disturbance takes place in this case?

A. Gas acidosis;

B. Metabolic acidosis;

C. Metabolic alkalosis;

D. Gas alkalosis;

E. Excretory alkalosis.

10. In the mountains alpinist has euphoria, headache, dizziness, dyspnoe with periodic apnoe. What form of acid – base disturbance has the alpinist?

A. Gas acidosis;

B. Metabolic acidosis;

C. Non gas alkalosis;

D. Gas alkalosis;

E. Non gas acidosis. 

Control test: “Pathology of metabolism” 
V – 2 
1. Patient was diagnosed pellagra. Disturbance of what aminoacid metabolism caused this disease?

A. Phenylalanine;

B. Tyrosine;

C. Triptophane;

D. Cystein;

E. Valine.

2. A woman unconscious was brought to the reanimation department. Clinical blood test showed the level of glucose – 1.98 mM/l, Hb – 110g/l, erythrocytes – 3,1 T/l, erythrocyte sedimentation reaction – 18 mm/h, Na – 140mM/l, leucocytes – 4.3G/l. This patient probably has:

A. Hypoglycemic coma;

B. Hyperglycemic coma;

C. Liver coma;

D. Hyperosmolar coma;

E. Uremic coma.

3. A patient of 45 years old after long-term psycho emotional stress had hyperglycemia, glucosuria, polyuria, polydipsia, polyphagia. Increased secretion of what hormone couldn’t cause such symptoms?

A. Cortisol;

B. Corticotrophin;

C.  Thyroxin;

D.  Insulin;

E. Glucagons;

4. In what period of complete starvation is the woman according to clinical manifestations, if she is excited, has feeling of hunger, hypoglycemia, negative nitrogen balance, respiratory coefficient is 1?

A. Indifference;

B. Excitement;

C. Despondence;

D. Paralysis and death;

5. Patient L. of 48 years old was brought to the hospital in grave precomatose condition. Examination of acid – base balance showed metabolic acidosis. What primary mechanism caused changes of acid – base balance?

A. Decrease of CO2 excretion; 

B. Disturbance of O2 utilization in cells;

C. Disturbance of circulatory buffers;

D. Excreting of alkalotic components with urine;

E. Formation of nonoxidated products;

6. What sign shows compensation of acidosis?

A. Decrease of blood bicarbonates;

B. Decrease of pH less than 7.35;

C. Increase of pH more than 7.45;

D. Normal pH rate;

E. Decrease of pCO2.
7. Patient with diabetes mellitus has diabetic coma caused by disturbances of acid – base balance. What kind of disturbance has the patient?

A. Gas acidosis;

B. Gas alkalosis;

C. Metabolic alkalosis;

D. Metabolic acidosis;

E. Excretory alkalosis.

8. Newborn child with pylorostenosis has frequent vomiting, accompanied with apathy, weakness, increased muscle tonus, sometimes convulsions. What form of acid – base disturbance has the child?

A. Excretory alkalosis;

B. Excretory acidosis;

C. Gas acidosis;

D. Metabolic acidosis;

E. Gas alkalosis.

9. On the 10-th twenty-four hours of medical starvation patient felt excitement, had deep, noisy breathing, blood pressure was 90/60 mm Hg, decreased urination, urine was with acetone smell, pH 7,3. What has caused such manifestations?

A. Metabolic acidosis;

B. Gas acidosis;

C. Excretory acidosis;

D. Hypoglycemia;

E. Renal insufficiency.

10. Patient complains on periodic problems with stool, caused by fatty food, light-colored feces. Laboratory tests showed normal content of lipids in blood serum. What disturbance of lipid metabolism has the patient?

A. Intermediate metabolism;

B. Blood transport;

C. Absorption;

D. Deposition in adipose tissue;

E. Mobilization from adipose tissue.  

Control test: “Pathology of metabolism” 
V – 4

1. Patient A. of 18 years old after measles has decreased weight, feeling of dryness in mouth, thirst, high appetite, frequent urination. Objectively – daily diuresis 6 L, blood glucose 17.8 mmol/L, glucose and acetone are found in urine. What pathogenic mechanism has probably caused increasing of glucose in patient?

A. Increased gluconeogenesis;

B. Decreased insulin production;

C. Increased insulin degradation;

D. Damage of insulin receptors of cells;

E. Increased production of glucocorticoids.

2. A child with mental retardation has green colored urine after adding 5% solution of FeCl3. What amino-acid disorder gives positive result of this test?

A. Triptophane;

B. Arginin;

C. Glutamine;

D. Tyrosine;

E.  Phenylalanine;

3. Patient with early stage of diabetes mellitus has polyuria. What could cause polyuria?

A. Ketonemia;

B.  Hyperglycemia;

C. Hypocholesterolemia;

D. Hypercholesterolemia; 

E. Hyperkaliemia;

4. Patient with diabetes mellitus was brought to clinic because he became worthier: weakness, polyuria, thirst, sleepiness. Patient has Kusmaul’s breathing, arrhythmia, acetone smell from his mouth. What disturbance of acid – base balance causes such symptoms?

A. Gas alkalosis;

B. Gas acidosis;

C. Nongas metabolic acidosis;

D. Nongas exogenous acidosis;

E. Nongas excretory acidosis.

5.  In the mountains alpinist has euphoria, headache, dizziness, dyspnoe with periodic apnoe. What form of acid – base disturbance has the alpinist?

A. Gas acidosis;

B. Metabolic acidosis;

C. Non gas alkalosis;

D. Gas alkalosis;


   E. Non gas acidosis.

6. What sign shows decompensate alkalosis?

A. Decrease of blood bicarbonates;

B. Decrease of pH less than 7.35;

C. Increase of pH more than 7.45;

D. Normal pH rate;

E. Decrease of pCO2. 

7. Woman in 24 hours after delivery had partly embolism of pulmonary artery accompanied with dyspnoe. Blood pH – 7.48, pCO2 – 32 mm Hg, [HCO3]=22 mmol/L. What form of acid – base disturbance has the woman?

A. Compensate metabolic acidosis;

B. Compensate respiratory alkalosis;

C. Decompensate metabolic acidosis;

D. Decompensate respiratory alkalosis;

E. Decompensate excretory alkalosis.

8. Patient was brought to the clinic in comatose condition. In anamnesis he has diabetes mellitus I type during 5 years. Objectively: deep and noisy breathing with acetone smell. Glucose in blood – 15,2 mmol/L, ketone bodies are increased in 20 times, pH – 7,25. What complication of main disease could cause such symptoms?

A. Liver coma;

B. Ketoacidosis coma;

C. Hyperglycemic coma;

D. Hypoglycemic coma;

E. Hyperosmolar coma.

9. A man of 60 years old suffers from atherosclerosis pf vessels. What substance plays an important role in pathogenesis of this disease?

A. Hylomicrones;

B. High-density lipoproteins; 

C. Low-density lipoproteins; 

D. Tissue enzyme lipoproteinkinase;

E. Complex of lipoacids with albumins.

10. While starvation (second period) patient can have increased amount of lipids in blood and hypoproteinemia. What form of hyperlipidemia takes place in this case?

A. Transport;

B. Retention;

C. Alimentary

D.  Nutritive;

E. Relative.

Control test: “Pathology of metabolism”
V – 5

1. In few weeks after birth a child had signs of central neural system disturbances, skin and hair has become fair. After adding 5% solution of FeCl3 urine has become green colored. What is probable diagnosis?

A. Alkaptonuria;

B. Phenylketonuria;
C. Fructosuria;
D. Tyrosinosis;
E.  Albinism.
2. A man of 60 years old suffers from atherosclerosis pf vessels. What substance plays an important role in pathogenesis of this disease?

A. Hylomicrones;

B. High-density lipoproteins; 

C. Low-density lipoproteins; 

D. Tissue enzyme lipoproteinkinase;

E. Complex of lipoacids with albumins  
3.  While starvation (second period) patient can have increased amount of lipids in blood and hypoproteinemia. What form of hyperlipidemia takes place in this case?

A. Transport;

B. Retention;

C. Alimentary;

D. Nutritive;

E. Relative. 

4. A man of 48 years old who suffers from diabetes mellitus since 6 years was hospitalized in unconscious condition, caused by physical exertion. Objectively: skin is wet, increased tonus of extremity muscles, increased tendon reflexes, shallow breathing, pulse – 78/min, blood pressure – 95/60 mm Hg, glucose rate in blood – 1,88 mmol/L. What condition do these symptoms characterize?  

A. Hyperosmolar coma;

B. Hyperketonemia;

C. Laktacidemic coma;

D. Hypoglycemic coma;

E. Hypotonic condition.

5. What sign shows decompensate acidosis?

A.     Decrease of blood bicarbonates;

B. Decrease of pH less than 7.35;

C. Increase of pH more than 7.45;

D. Normal pH rate;

E. Decrease of pCO2. 
6. Patient with diabetes mellitus has high rate of hyperglycemia, ketonuria, glucosuria, hyperstenuria and polyuria. What form of acid – base disturbance takes place in this case?

A. Gas acidosis;

B. Gas alkalosis

C. Metabolic alkalosis

D. Metabolic acidosis;

E. Excretory alkalosis.

7. A child with pylorostenosis accompanied with frequent vomiting has signs of dehydratation. What form of acid-base disturbance can take place in this case?

A. Nongas alkalosis;

B. Nongas acidosis; 

C. Gas acidosis;

D. Gas alkalosis;

E. Metabolic acidosis.

8. Patient with circulatory hypoxia on the background of chronic heart insufficiency has disturbance of acid-base balance. What type of disturbance has the patient?

A. Nongas excretory alkalosis;

B. Nongas metabolic ketoacidosis;

C. Nongas metabolic lactate – acidosis;

D. Gas alkalosis;

E. Gas acidosis.

9. Patient with profuse diarrhea during 12 hours without vomiting has disturbance of acid – base balance:

A. Gas alkalosis;

B. Nongas excretory alkalosis;

C. Nongas metabolic acidosis;

D. Nongas exogenous acidosis;

E. Nongas excretory acidosis.

10.   An old man after 20 days of complete starvation has decrease of main metabolism in 20%, respiratory coefficient – 0,7, hyperketonemia. What period of complete starvation are such symptoms characterized?

A. Terminal;

B. Non economic energy loss;

C. Maximum adaptation. 

CONTROL TESTS ON TOPIC “TYPICAL DISTURBANCE OF METABOLISM”, “PATHOLOGY OF TERMOREGULATION”

1. After grave influenza a patient has increased body mass, frequent vessels crisis and acute headache. What kind of obesity has the patient?

A. Alimentary;

B. Alimentary – constitutional;

C. Congenital;

D. Cerebral;

E. Endocrine.

2. Mice with congenital obesity have increased lipids rate in blood and increased liponeogenesis. What genetically determined endocrine disturbance is the obesity connected with?

A. Hypoinsulinism;

B. Hyperinsulinism;

C. Hypoadrenocorticism;

D. Hyperaldosteronism;

E. Hypoaldosteronism.

3. While prophylaxis examination of children from Carpathian village many of them were diagnosed multiple caries. What substance deficiency in food could cause caries?

A. Iodium;

B. Ftorum; 

C. Bromide; 

D. Nickel;

E. Zink. 

4. A patient with mandible osteomyelitis has body temperature that changes from 40 to 35.5 C during twenty-four hours. What type of temperature curve is it?

A. Continua;

B. Intermittent;

C.  Recurrence;

D. Hectica;

E. Atypical.

5. A child with mental retardation has green colored urine after adding 5% solution of FeCl3. What amino-acid disorder gives positive result of this test?

A. Arginin;

B. Glutamine;

C. Tyrosine;

D. Triptophane;

E. Phenylalanine. 

6. Patient with bacterial pneumonia has high temperature – 39 C. What is the main reason of changing temperature rate in neurons of hypothalamus in period of fever?

A. Endotoxin;

B. Exotoxin;

C. Prostaglandin E;

D. Interleukin – 2;

E. Histamine. 

7. Experimental animal was in thermostat in temperature - +36 OC. It had frequent and deep breath during long period. What water-electrolytes disturbance could emerge in animal?

A. Hyperosmolar dehydratation;

B. Hyposmolar dehydratation;

C. Isoosmolar dehydratation;

D. Positive water balance;

E. Edema.

8. After introduction of interleukin – 1 body temperature of experimental animal increased in 2 C. What mechanism of fever reaction is taking place?

A. Activation of T-lymphocytes;

B. Activation of neutrophils;

C. Stimulation of prostaglandin-E production in brain vessels;

D. Hyper production of C-reactive protein by hepatocytes;

E.  Activation of tissue proteolysis.

9. Rats that received only hydro carbonates food for a long time are observed water accumulation in tissues. What is the basic pathogenic mechanism in the development of edema?

A. Membranogenous;

B. Hypooncotic;

C. Deregulatory;

D. Lymphogenous;

E. Hyperosmolar. 

10. Teenager who suffered from diabetes mellitus of I type is in coma. Glucose rate in blood is 50mmol/L. What is the basic mechanism of coma development?

A. Hyperosmolar;

B. Hyperglycemic;

C. Ketonemic;

D. Lactate- academic;

E. Hypoxic.

11. A boy of 7 years old has low tolerance to carbohydrates: in one hour after receiving glucose, its rate in blood – 20mmol/L. It was diagnosed diabetes mellitus of I type. What is the reason of metabolic disturbance in this disease?

A. High rate of insulin;

B. Absolute insulin deficiency;

C.  Insulin resistance;

D. Glucocorticoids  deficiency;

E. High rate of glucocorticoids.

12. Patient with diabetes mellitus of I type is in coma and on the background of arterial hypotension he has pathologic hyperpnoea. What is the reason of Kussmaul’s breath in patient?

A. Gas alkalosis;

B. Excretory alkalosis;

C. Metabolic acidosis;

D. Gas acidosis;

E. Excretory acidosis.

13. After 48 hours of starvation with water main metabolism in rat decreased on 20%, respiratory coefficient is 0,7, besides there are lipemia and negative nitrogen balance. What period of complete starvation is characterized with such changes?

A. Uneconomic energy loss;

B. Maximum adaptation;

C. Terminal.

14.  On the 10-th hour of complete starvation with water in rat main metabolism is increased, respiratory coefficient is 1,0, increased content in blood of glucocorticoids and catecholamine. Increased content of nitrogen in urine.  What period of complete starvation is characterized with such changes?

A. Uneconomic energy loss;

B. Maximum adaptation;

C. Terminal.

15. After 72 hours of starvation a rat has decrease of body mass on 40% and main metaolism, respiratory coefficient – 0,8, ketoacidosis, edema. What period of complete starvation is characterized with such changes?

A. Uneconomic energy loss;

B. Maximum adaptation;

C. Terminal. 

16. A child of 3 years old who suffer from kwashiorkor has disorders of keratinization and increased exfoliating of epidermis, fat infiltrations of liver. What kind of starvation takes place?

A. Carbohydrates;

B. Protein;

C. Protein-energy;

D. Energy;

E. Lipid. 

17. A child with mental retardation was diagnosed phenylketonemia. What is the mechanism of central neural system injuring at this disease?

A. Increased synthesis of tyrosine;

B.  Increased synthesis of triptophane;

C. Hypothyroids;

D.  Increased secretion of phenylketon bodies with urine.

E. Accumulation of phenylalanine and phenylketones in blood.

18. Missing of one insulin injection caused grave hyperglycemia and coma in patient with diabetes mellitus. What disturbance of water – electrolytic metabolism takes place in development of diabetic coma?

A. Isoosmolar hyperhydratation;

B. Hypoosmolar hyperhydratation;

C. Hyperosmolar hyperhydratation;

D. Hyperosmolar hypohydratation;

E. Edema.

19. Inadequate artificial lungs ventilation during operation caused convulsions in patient. What disturbance of acid – base balance could lead to convulsions?

A. Gas acidosis;

B. Metabolic acidosis;

C. Exogenous acidosis;

D. Gas alkalosis;

E. Exogenous alkalosis. 

20. Increased body mass of the patient with diabetes mellitus of II type complicated the disease. Name the most probable mechanism of insulin insufficiency in this case. 

A. Hypo production of insulin;

B. Hypo production of glucagons;

C. Hypo production of cortisol;

D. Hypo production of thyroxin;

E. Insulin resistance. 
