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UNIT 18

POSTHEMORRHAGIC ANEMIA
Pathological changes of erythrocytes can be caused by disorders of hemopoiesis and hemoglobin synthesis, increased destruction of erythrocytes in hemopoietic organs and in blood, and also by hemorrhage. It leads to disorder of oxygenate function of blood.

Anemia – is hematological syndrome or separate disease that characterize by decreasing of erythrocytes amount and(or) hemoglobin in certain blood volume, and also by qualitative changes of erythrocytes.

Post hemorrhagic anemia develops as a result of acute or chronic blood loss caused by injury of vessels or its damage by pathologic process.

Learning Objectives 

To know:

1. Definition of anemia, its different kinds according to main classifications.

2. Etiology and pathogenesis of acute and chronic post hemorrhagic anemia, blood picture.

To be able to:

1. Find out hemoglobin content, count the amount of erythrocytes in Goriaev’s camera and find out color index of blood of experimental animal.

2. Estimate quantitative changes of erythrocytes, hemoglobin, color index, signs of physiological regeneration of bone marrow – regenerative forms of erythrocytes, degenerative changes of erythrocytes in blood smear of post hemorrhagic anemia.

3. Analyze the reasons of post hemorrhagic anemia in newborns.

4. Analyze the reasons of post hemorrhagic anemia in stomatological patients  
Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P. 167-172
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.192-203.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.148-156.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.341-358.
Control Questions

1. Scheme of normal erythropoiesis after Chortkov and Vorobjev. 

2. Normal sign of erythron.

3. Definition and classification of anemia. 

4. Etiology, pathogenesis, blood changes in post hemorrhagic anemia.

5. Anemia in newborns.

Task1. Carry out the recommendation of orient card  

	#
	Task
	Advice

	1.

2.

3.
	To count erythrocytes in blood of experimental animal (rabbit with post hemorrhagic anemia and control animal)  

Put 4ml of 3% NaCl in tube. With the help of microtube take 0.02 ml of blood and get it on the bottom of the tube with NaCl, mix it. Take one drop of this mixture with the help of glassy stick and get into Goriaev’s camera.  

Under small amplification find the net of Goriaev’s camera. Count erythrocytes in 5 big squares. 
Count the amount of erythrocytes in 1littre. 

To find out hemoglobin content in blood of experimental animal after Sally 

Into middle tube of hemamometer get 0.1 N of HCl till the lower point. Add to the middle tube 0.02 ml of blood, mix it. In 5 minutes add distillate water till the color in middle tube won’t be the same to lateral tubes. 

Count hemoglobin content in gr/l and mmol/l 

To count color index of blood of experimental animal. 
	In order to get blood from rabbit massage its ear properly, get off the fur from part of the ear, than with the help of injected needle stick marginal vein. First blood drop wash away with cotton, other blood, get to the erythrocytes mixer. 

Formula:                                 
E=(Ax4000x200/100x80)x108  = 
= A/100x 1012
A – amount of erythrocytes in 5 big squares.    
Under the influence of acid there is hemolysis of erythrocytes in the tube. Hemoglobin goes out through the destroyed membrane and transforms on acid hematine of brown color. 

Formula:

a) g/l – g % x 10;

b) mmol/l – Hb(g %)x0,6206

Formula:

 CI= Hb/erythrocytes


Task 2 Study under microscope regenerative and degenerative forms of erythrocytes in blood smears of animals with post hemorrhagic anemia 

Study the smears under immersion objective of microscope. Draw the cells of physiological regeneration, degenerative erythrocytes.  

UNIT 19

HEMОLYTIC AND DYSHEMOPOIETIC ANEMIA

Hemolytic anemia is caused by increased destruction of erythrocytes. The causes of hemolytic anemia are toxic substances of chemical and biological nature, infectious agents, immune reactions, mechanic lesion of erythrocytes and also genetically determined damage of membranes structure, metabolism, hemoglobin synthesis. In pathogenesis of hemolytic anemia an important role belongs to hypoxia, hemolytic jaundice, hemosiderosis of organs. 

Dyshemopoietic anemia can be caused by disturbances of hemopoietic regulation, ferrum insufficiency, folic acid insufficiency, dysfunction of hemopoietic enzymes.
 Learning Objectives

1. To know etiology, pathogenesis, hemolytic characteristics of hemolytic and dyshemopoietic anemia.

2. To be able to characterize qualitative and quantitative blood changes in hemolytic and dyshemopoietic anemia.

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P. 172-178.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.192-203.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.148-156.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.341-358.
Task 1. To stady in detail the course material with theoretic questions

  Revision Questions: 

1. Main ways of metabolism in erythrocyte; enzymes that provide these processes.

2. Molecular structure of different kinds of hemoglobin.                            
  Control Questions:
1. Hemolytic and dyshemopoietic anemia: definition, classification.

2. General characteristics of hemolytic anemia: types of hemolysis, (intra-, extra vascular) of erythrocytes, clinico-pathophysiological syndromes.

3. Etiology, pathogenesis, typical blood changes of congenital and acquired hemolytic anemia.

4. Etiology, pathogenesis, typical blood changes of hypoferric anemia.

5. Etiology, pathogenesis, typical blood changes of pernicious anemia. 

Task 2. Make the task of the oriental card:

Oriental Card 

	#
	Task
	Advice

	1.

2. 

3.

4.

5.
	What kinds of hemoglobin are there in the erythrocytes of fetus and grown-up: healthy, with a-, b-thalassemia, with drepanocytic anemia.  

Describe the mechanism of erythrocytes hemolysis at hemolytic anemia: immune and congenital membranepathy.
Make the scheme of pathogenesis:

a) anemia caused by mycotoxin;

b) anemia caused by chronic hypoacid gastritis.
Draw the most typical forms of erythrocytes for hypoferric anemia
Name typical hematological signs of B12 – deficient anemia 

	Show letter symbols of different kinds of hemoglobin and amount of chains of globin.
Use color pencils

Number of erythrocytes, hemoglobin content, color index, blood smear.


1. Name (in the form of scheme) main links of pathogenesis of hemolytic anemia. Reflect some consequences of extra vascular and intravascular hemolysis. 

2. Represent the pathogenesis of pernicious anemia in the form of scheme.

3. Represent the supplement of vitamin B-12 and folic acid to the hemopoietic cells (in the form of scheme). Determine the main stages of disturbance.

4. Name the consequences of insufficiency of vitamin B-12 and folic acid. (in the form of scheme).

Independent work at class
Task 1. Determine the hemoglobin content in the blood of rat with hemolytic anemia.  

In order to count the hemoglobin content in blood it’s necessary to use Sally’s method. Into middle tube of hemamometer get 0.1 N of HCl till the lower point. Add to the middle tube 0.02 ml of blood, mix it. In 5 minutes add distillate water till the color in middle tube won’t be the same to lateral tubes. 

     Count hemoglobin content in gr/l and mmol/l 

                     Formula:

             g/l – g % x 10;

mmol/l – Hb(g %)x0,6206

Task 2. Study typical changes of peripheral blood in hemolytic anemia. 

Study and determine peculiarities of peripheral blood of experimental rats in smears colored after Pappengeim (oily immersion). Pay your attention on regenerative forms of erythrocytes in blood, their quantity. Draw the picture of examined blood.

Task 3.  Analyze the results of experiments # 1 and 2.

According to the results of experiments # 1 and 2 make general conclusion and characterize anemia of experimental rat basing on all classifications of anemia.

Task 4 Research of typical changes of peripheral blood at hypoferric anemia. 

Study and determine peculiarities of peripheral blood of hypoferric anemia in blood smears colored after Pappengeim (oily immersion). In the conclusion characterize hypoferric anemia according to all classifications of anemia.

Task 5. Research typical changes of peripheral blood at pernicious anemia. 

Study and determine peculiarities of peripheral blood of pernicious anemia in blood smears colored after Pappengeim (oily immersion). In the conclusion characterize pernicious anemia according to all classifications of anemia.
UNIT 20

LEUKOCYTOSIS, LEUKOPENIA 

Pathological changes of leucocytes are reflected in disturbance of leucopoiesis in hemopoietic organs and also in quantitive and qualitive changes of leucocytes (leukocytosis, leucopenia, degenerative leucocytes). Such changes can be caused by primary lesions of leukocyte cells range and secondary, as the reaction of organism on pathological processes.

Knowing the functional peculiarities of leucocytes, their role in humoral and cell immune reactions, phagocytosis, inactivation of bioactive substances, providing of tissue trophy helps to prognose the development of disease that accompanied with leucocytes pathology, and to make pathogenic treatment. 

Learning Objectives 

1. To know kinds and pathogenesis of leucocytopoietic disorders. 

2. To know definition, classification, etiology, mechanisms of leucocytosis and leucopenia. 

3. To know kinds and characteristics of nuclear shift of neutrofilic granulocytes. 

4. To know degenerative changes of leucocytes in blood.  

Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.179-186.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.204-209.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.156-159.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.358-362.
Task 1. To stady in detail the course material with theoretic questions

Revision Questions 

1. Scheme of normal hemopoiesis after Chertkov and Vorobiev.
2. Morphological characteristics of cells of granulocytic, monocytic and lymphocytic range.
3. Normal signs of blood leucocytes (general number in 1L of blood, leucocytes formula) and leucocytes of bone marrow (leucoerythroid correlation)
Control Questions

1. Scheme of leucopoiesis after Chertkov and Vorobjev.

2. Normal quantity of leucocytes in blood, leukocyte formula.

3. Leucocytosis: definition, classification, etiology, pathogenesis.

4. Leucopenia: definition, classification, etiology, pathogenesis. 

5. Agranulocytosis: definition, etiology, pathogenesis.

6. Nuclear neutrofils shift:  definition, kinds, characteristics.

Task 2. Make the tasks in oriental card:

	#
	Task


	Instraction

	1.
	Draw formed cells of granulocytic and agranulocytic range and name its normal quantity in % (leucocytes formula)
	Use color pencils

	2.

3. 

4. 
	Write leucocytes formula that shows eosinophilic leucocy-tosis. Name etiological factors and mechanisms of its emerge. 

Write general number of leucocytes in 1L OF blood and leucocytes formula of:

· regenerative nuclear shift;

· hyperregenerative nuclear shift;

· degenerative nuclear shift

What changes in organism can be caused by T- or B-lymphopenia 
	Write in brackets normal number of each form of leucocytes (%)


Independent work at class

Task1. Find out general amount of leucocytes in the blood of the experimental animal.

Get the blood in blood-count pipet to the point 0.5 than add 5% solution of acetic acid to the point 11. Put this mixture to the Goriaev’s camera. Under small amplification of microscope count leucocytes in 100 big squares of camera’s net. 

Count the content of leucocytes in blood (G/l) with the help of the formula: 

                                           L(G/l)=A/20(G/l) 

A-amount of leucocytes in 100 big squares of Goriaev’s camera. 

Task2. Determine leucocytes formula. 

On different parts of blood smear identify 100 leucocytes. Represent the content of different kinds of leucocytes in % 

Task3. Find out the content of different forms of leucocytes in blood of experimental animal

For example, general quantity of leucocytes in blood=7.5G/l=100%, lymphocytes among them 20% (according to the results of task2). Absolute amount of lymphocytes in blood of experimental animal is unknown, but it can be found with the help of formula:

X=(20x7.5)/100=1.5 G/l 

X – absolute amount of leucocytes.       

Task4. Analyzing data from tasks 1-3 make general conclusion about:

· Leucocytosis or leucopenia in animal;

· Its kind (depending on changes of absolute amount of different forms of leucocytes).        

Task5. Examination of demonstrating smears of peripheral blood       

· Find and draw degenerately changed leukocyte;
· Draw blood picture of leucocytosis lymphocytic, eosinofilic and neutrofilic.  
UNIT 21

LEUCOSIS

Leucosis – is a tumor that appears from hemopoietic cells with primary injury of bone marrow. Etiological factors of leucosis are oncogenic viruses, ionizing radiation, chemical cancerogenes, genetic abnormalities of hemopoiesis. The tumor can injure any blood cell range with loosing (acute leucosis) or saving (chronic leucosis) ability to differentiate. An important link in pathogenesis of leucosis is metastases of tumor cells in blood system and out of it. 

Leucosis nowadays is widespread disease, but there is not enough knowledge on its etiology, pathogenesis and treatment. Besides, there is great number of its various manifestations. That’s why it’s necessary to continue study this disease and deepen our knowledge about it.  

Learning Objectives 

1. To know definition, classification, etiology and pathogenesis of leucosis; blood changes in acute and chronic leucosis.

2. Mechanisms and main signs of tumor progression in leucosis.

3. The role of small doses of ionizing radiation in leucosis emerges. 

4. To know about high rate of leucosis among children with chromosomal disease (Down’s disease) and congenital disorders of immune system (hypogamaglobulinemia, Lui-Bar’s syndrome, Viscot-Oldrige’s syndrome).

5. To know about frequent lesions of oral mucosa in patients with leucosis because of leucotic infiltrates and about auto- and secondary infection caused by low immunologic reactivity of organism. 

6. To be able to differentiate chronic myelo- and lympholeucosis with the help of leucogram and blood picture under the microscope.

7. To be able to maintain connection between pathogenic links and cell manifestations of leucosis. 

Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.187-191.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.209-212.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.159-163.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.362-383.
Task 1. To stady in detail the course material with theoretic questions Revision Questions 

1. Scheme of hemopoiesis after Chertkov and Vorobiev.

2. Morphological characteristics of blood cells of I – IV classes of hemopoiesis.

3. Etiology and pathogenesis of tumors.

4. Tumor progression.
Control Questions

1. Definition, general characteristics of “hemoblastosis”, “leucosis”.

2. Principles of classification of leucosis. Acute and chronic leucosis. Typical changes of cell content of peripheral blood in chronic and acute leucosis.

3. Modern knowledge about etiology of leucosis:

· Characteristics of etiologic factors;

· The role of viruses and congenital abnormalities in leucosogenesis

4. Pathogenesis of leucosis:

· Mechanisms of tumor transformation of hemopoietic cells of bone marrow;

· Mechanisms of tumor leucosis progression; 

· Blasters crisis as the sign of progression and terminal period of leucosis development. 
Task 2. Make the tasks in oriental card 
	#
	Task
	Advice

	1.

2.
3.
4.


	Draw the cells  of IV, V and VI classes of neutrophils range
Name the main signs of tumor progression at leucosis  

Make the scheme of pathogenesis leucosis of monoclonal stage. 

 Write the leucocytes formula of the patient with acute myeloleucosis:

a) in monoclonal stage;

b) in polyclonal stage

	Name not less than 5 signs 

Determine general number of erythrocytes, hemoglobin, leucocytes, thrombocytes in 1L of blood and leucocytes formula. 

Count the color index.


Independent work at class

Task1 Research of typical changes of blood cells content in chronic leucosis  
	#
	Task
	Advice

	1.

2.
	Study blood smears of the patients with acute leucosis, chronic myelo- and lympholeucosis.

Count and write in leucocytes formula.

Draw the blood picture under the microscope.

Study bone marrow smears of patients with different forms of leucosis.

Draw the microscopic picture.   


	Pay attention on young and formed leucocytes, degenerative changes of blood cells. 


UNIT 22

PATHOLOGY OF HEMOSTASIS

One of the most important condition of organism is existence to maintained balance between coagulation and anticoagulation of blood. In vessels blood must be  in liquid condition, but in case of damage of vessels coagulation and fibrinolysis are activated first of all, that results stop of bleeding. Coagulation, fibrinolysis, and bleeding all occur at the same time. It results from release of free thrombin into circulation, systemic microvascular thrombosis, tissue ischemia, systemic and local fibrinolysis. All these processes must be coordinated and balanced, in other case they could lead to serious systemic pathology.  
Learning Objectives

1. To know classification, etiology, pathogenesis of thrombocytic and coagulative hemostasis disturbances;

2. To be able to analyze tromboelastogram and make conclusions on stages of coagulation. 

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.192-197.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.213-220.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.163-169.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.383-392.
Task 1. To stady in detail the course material with theoretic questions
Revision Questions 
1. Modern views on system of coagulation, anticoagulation, and fibrinolysis.

2. Physiological regulation of blood coagulation.

3. Thrombosis as disturbances of local circulation.

Control Questions

1. Disturbances of hemostasis. Classification.

2. Hemorrhagic hemostasopathy (hemorrhagic diathesis). Etiology, pathogenesis.

2.1 Disturbances of thrombocytes – vascular hemostasis.

a) thrombocytopenia;

b) thrombocytopathy;

c) vasopathy

2.2 Disturbances of coagulative hemostasis:

a) decrease of blood coagulation activity;

b) increase of anticoagulative activity;

c) increase of fibrinilytic system activity

3. Thrombophilic hemostasopathy – thrombosis, thromboembolism. Etiology, pathogenesis.

4. Thrombohemorrhagic hemostasopathy – Disseminated intravascular coagulation. Etiology, pathogenesis.

Task 2. Make the tasks in oriental card 
	#
	Task
	Instruction

	1.

2. 

3.
	Name reasons and mechanisms of thrombocytopenia.

Name characteristic changes of thrombocytes at thrombocytopenia.

Name stages of  Disseminated intravascular coagulation (DIC)
	Explain interconnection between hemorrhagic syndrome and thrombocytopathy


Independent work at class
Task1. Analyze thromboelastograms of rabbits with coagulation disorders using such constants
	Constants
	Measuring 

	R – constant of thromboplastin,

Characterize time, necessary for active thromboplastin formation (I phase of blood coagulation).

K – corresponds to II, beginning of III phase of coagulation (till appearance of fibrin strands. It happens when fibrinogen interrelate to thrombin).

ma – corresponds to the end of productive phase of blood coagulation after that clot begins to retract (III phase)

E(mE) – maximal elastics of clot, tells about proprieties of thrombocytes and quantity and quality of fibrinogen.

S – Constant of clot condensation. Reflects time from the beginning of fibrin formation to the end of its condensation (III phase).

T – Constant of general time of blood coagulation.

Compare normal and pathological thromboelastograms. Make conclusion about blood coagulation disturbances 
	Measuring starts from the beginning of strict line to its dilatation on 2mm with adding time from cuvet filling to its introduction into apparatus. Decrease of R is caused by hyperthromboplastinemia, increase of R is caused by hypothromboplastinemia. 

To measure from the end of R to the dilatation of the curve on 20mm. K is longer when thrombin and fibrinogen are absent.

To measure maximal amplitude of the curve. Low ma is caused by decreasing of fibrinogen and thrombocytes or by its low activity. 

E=100 x ma/100-ma

Measure from the end of R to ma.

Measure from the beginning of thromboelastogram to ma


The results of the experiment write into the table

	Object of the experiment
	Indexes of thromboelastogram
	

	
	R
	K
	ma
	E
	S
	T

	Rabbit #1

Rabbit#2

Rabbit#3
	
	
	
	
	
	


UNIT 23

Control Test # 4 «Pathological Physiology of Blood».

Questions

1. Blood loss, types, peculiarities of acute blood loss. Hemorrhagic shock.

2. Osmotic resistance of red blood cells, peculiarities at different types of pathology.

3. Mechanism of action of transfused blood.

4. Causes and mechanism of increased or decreased RBC sedimentation rate.

5. Causes and disturbance mechanisms of hemostasis (coagulation and platelets defects, changes of vascular integrity). Disseminated intravascular disease.

6. Anemias, classification according to etiology, pathogenesis, color index, size and shape of RBC, type of blood formation, state of bone marrow.

7. Causes and pathogenesis of hemolytic anemias (intrinsic to RBC and acquired).

8. Causes and pathogenesis of iron deficiency and iron refractory anemias, peculiarities of blood formation, picture of blood.

9. Causes and mechanisms of development of vitamin B12 and folic acid deficiency anemias, vitamin B12 and folic acid refractory anemias, changes of blood.

10.  Peculiarities of normoblastic and megaloblastic types of blood formation.

11. Hemolytic disease of the neonate.
12.  The role of viral oncogenes and cellular protooncogenes in the pathogenesis of leucosis.
13. Kinds of leukocytoses, their causes and pathogenesis.

14. Leukopenias. Agranulocytosis. Etiology and pathogenesis.

15. Definition of leukemia. Classification of leukemias.

16. Causes and modern theories of origin of leukemia.

17. Peculiarities of blood formation and peripheral blood at acute and chronic leukemias.

18. Mechanisms of development of anemia at leukemia.

19. Differences between leukemias and leukocytoses.

20. Leukemoid reactions.
UNIT 24

HEART INSUFFICIENCY 

COMPENSATE AND DECOMPENSATE MECHANISMS

Cardio-vascular diseases take one of the leading places among population either of our country or in the whole world. Heart insufficiency is caused by myocardial injuries (disturbances of coronary circulation, hypoxia, intoxication…) or by heart overloads (congenital and acquired valves diseases, hypertension in vessels of pulmonary and general blood circles). Heart pathology can be hidden for a long time due to extra and intracardial mechanisms of compensation. One of the most universal compensate mechanism is myocardial hypertrophy. But it also has pathological side – disorders of innervations, blood supplement, energy providing of myocardial fibers. All these cause cardiosclerosis and heart insufficiency. Peculiarities of compensate and pathological processes depend on nerve and endocrine systems. It’s necessary to know these processes for successful treatment of cardio-vascular diseases. 

Learning Objectives

1. To know the definition of “cardio-vascular insufficiency” and “heart insufficiency”, to know its etiology.

2. To know etiology and pathogenesis of acute and chronic heart insufficiency.

3. To be able to analyze mechanisms of compensate hyperfunction, hypertrophy and heart insufficiency. 

4. To be able to define compensate changes in myocardium on the experimental model of heart insufficiency. 

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.207-212.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.221-228.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.170-178.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.308-339.
Task 1. To stady in detail the course material with theoretic questions
Revision Questions 

1. Peculiarities of innervations, blood supplement, and metabolism of myocardium.

2. Frank – Starling’s law.

3. Anrep’s effect.

4. Phenomena of Boudich’s “scales”.
Control Questions

1. Definition of “heart insufficiency”, “circulatory insufficiency”.

2. Pathophysiological variants of heart insufficiency.

3. Intracardial compensate mechanisms of overload (heterometric, homeometric mechanisms, tachycardia) its characteristics. 

4. Stages of compensate hyperfunction of heart. Peculiarities of each stage.

5. Characteristics of myocardial hypertrophy.

6. Changes of heart functions and homodynamic disorders at chronic heart insufficiency. 

Task 2. Make the tasks in oriental card:

	Task        
	Instruction for task

	1. Give the characteristics to energetic metabolism of emergent compensate mechanisms of heart overload. 

2. Name causes and mechanisms of myocardial hypertrophy.

3. Explain causes and mechanisms of progressive cardio sclerosis.

4. Name main links of pathogenesis of chronic heart insufficiency.
	Compare homeo- and heterometric compensate mechanisms.

Name stages of hypertrophy after Meerson.

Name intracellular and organic peculiarities of hypertrophic myocardium. 

Draw the scheme of main heart insufficiency disorders.


Independent work at class
Task 1. To model acute heart insufficiency in frog and explain compensate and pathological changes. 
Prepare frog’s heart to the experiment. Damage spinal cord, fix the frog, and make access to the heart, let the heart out of the pericardium. Put the ligature on the aortal arcs and on venous sinus. Cannula connected with Marriott’s flask is filled with Ringer’s solution and introduced into venous sinus (sinus must be incised as far as possible from heart). Introduce cannula connected with glass tube into one of the aortas. Second aorta is ligatured. Then open the compressor and regulate the intense of perfusion to fulfill the heart but without its hyperextension in diastole. When liquor started to flow from the first branch count heart rate, determine minute heart volume. Then make the same measuring when solution reaches second branch. Increase the resistance of blood flow from heart till minute volume decrease. It will be the decompensate stage.
The results of the experiment write into the table:

	H (cm)
	N
	V min
	V sys
	W min
	W sys


H – Height, the heart elevates solution on;

N – Heart rate;

V min – minute heart volume;

V sys – systolic discharge (V sys = V min/N);

W min – minute heart work (W min = V min x H);

W sys – systolic heart work (W sys=V sys x H).  
UNIT 25

DISTURBANCES OF CORONARY CIRCULATION AND 
CARDIAC RHYTHM

Disturbances of coronary circulation can be caused by inadequacy between circulation and myocardial needs of oxygen and nourishing substances. As a rule such situation is caused by atherosclerotic vessels injury.

Coronary insufficiency can be a functional disorder, or can be caused by necrotic changes in some parts of myocardium. There are primary coronary insufficiency, caused by decreased coronary circulation and secondary, caused by metabolic disorders in myocardium.

It’s very important to know causes and conditions that lead to coronary insufficiency, or arrhythmia, for the successful correction of this pathology.

Learning Objectives

1. To know the causes and mechanisms of coronary circulation insufficiency.

2. To know the pathogenic classification, etiology and mechanisms of heart arrhythmias. 

3. To be able to simulate in the experiment on lab animals different arrhythmias and to explain its pathogenesis.

Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.212-221.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.228-232, 240-250.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.178-189.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.308-339.
  Task 1. To stady in detail the course material with theoretic questions
Revizion Questions
1. Structural and functional peculiarities of coronary vessels.

2. Peculiarities of innervations and blood supplement of heart.

3. Main proprieties of heart muscle.

Control Questions

1. Coronary insufficiency and ischemic heart disease.

2. Risk factors in the etiology of myocardial infarction.

3. Pathogenesis of myocardial infarction. Experimental models of myocardial infarction.

4. Classification of arrhythmias.

 Task 2. Make the task in the oriental card

	Task   
	Instruction

	1. Name the mechanisms of coronary insufficiency.

2. Name the consequences of acute coronary insufficiency.

3. Explain the mechanisms of sinus tachycardia and bradycardia.

4. Name the kinds of extra systoles and their mechanisms.

5. Name the kinds of heart blockades and explain its mechanism. 

6. Name the arrhythmias that are caused by dysfunctions of conducting and affectability.  
	According to structural and metabolic changes, data of electrocardiography.

Show changes of electrocardiography. 

According to the level of dysfunction of conducting system.

In what parts of heart do they take place mostly?


Independent work at class
Task1. Imitate in the experiment on animals different heart rhythm disorders.

Imitate tachycardia and bradycardia on the frog by affecting the frog’s heart with high and low temperature. Immobilize the frog by destroyung its spinal cord. Fix the frog on the board. Denude frog’s heart from pericardium. Connect heart apex with kymograph and right heart rate before and after putting to the heart tubes with cold and hot water.

Task 2. Make disturbance of heart conduction with the help of ligature.

This experiment is made on the same frog. After the registration of heart rate put the ligature between atriums and ventricle, firstly imitate incomplete blockade then fix the ligature till automatic ventricular rhythm appear. 

Task 3.Imitate bradycardia of central genesis.

After registration of starting heart rate of frog introduce 0.3-0.5ml of 0.65% solution of NaCl into frog’s cranial cavity. Make a register of heart rhythm once more in 1 – 2min.

Task 4. Study such rhythm disorder as extrasystole.

Introduce 0.15ml of 10% solution of Barium chloride into frog’s venous sinus. Watch the changes of frog’s heart rate. (Overdose of Barium chloride can cause heart stop).     
UNIT 26 
INSUFFICIENCY OF EXTERNAL BREATHING

Intense of external breathing is defined by three processes that take place in lungs – alveolar ventilation, diffusion of oxygen and carbon dioxide through alveolar-capillary membrane and perfusion. In clinical practice doctors often meet respiratory diseases. Lungs and respiratory tract are very susceptible to harmful factors of environment, especially in cases when reactivity of organism is disordered and every pathological mechanism could cause disturbances of alveolar ventilation, diffusion or perfusion and as a result respiratory insufficiency emerges. Respiratory diseases are widely spread nowadays and have rather grave consequences. That’s why it’s necessary to study all conditions that can lead to respiratory insufficiency.     
Learning Objectives

1. To know the mechanisms of disturbance of external breathing.

2. To give definition to “insufficiency of external breathing”, classifications, causes and mechanisms.

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.198-206.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.251-264.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.190-202.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.393-438.
Task 1. To stady in detail the course material with theoretic questions
Revision Questions 

1. Structure and functions of respiratory center.

2. The role of humoral factors in regulation of respiration.

3. Respiratory volumes and their meaning in effectiveness of external respiration.

 4. Peculiarities of lungs circulation
Control Questions
1. Respiratory insufficiency, definition, classification.

2. Causes and mechanisms of disturbances of alveolar ventilation.

3. Changes of respiratory volumes, obstructive and restrictive pathology of external respiration.

4. Causes and mechanisms of disturbances of gas diffusion through alveolar-capillary membrane.

5. Causes and mechanisms of disturbances of general and local perfusion in lungs.

6. Periodic breathing, etiology, pathogenesis.

7. Shortness of breathing, etiology, pathogenesis.

Task 2. Make the task in the oriental card

	Task
	Instruction

	1. Name the forms of obstructive disturbances of alveolar ventilation.

2. Name the reasons of restrictive form of disturbances of alveolar ventilation.

3. Draw the curves that characterize different kinds of pathological breathing.

4. Name pathological processes in organism that cause shortness of breathing
	Name causes that lead to obstructive processes in upper and lower respiratory tract.

Mention the causes of surfactant deficiency in lungs.

Give the examples of diseases

Besides, name another processes concerned with pathology of external respiration.


Independent work at class
Task1. Study changes of external respiration in rat after irritation of its upper respiratory tract.

Rat is fixed on the board. The animal is given light ether narcosis. Skin of epigastria is connected to Engelmann’s devise for registration of breathing on the kymograph. At first rat’s breathing is examined at the beginning of the experiment, then to the rat’s nose cotton moistured with ammonia spirit is put, after that changes of breathing are examined.

Task2. To study rat’s breathing change at asphyxia.

In rat upper respiratory tracts are blocked after ether narcosis, with the help of cotton. Examine changes of breathing on different stages of asphyxia.

UNIT 27
HYPOXIA

Studying hypoxia is an important aspect of pathophysiology, because it accompanies almost all human diseases. Hypoxia is divided into different kinds – hypoxic, respiratory, circulatory, and mixed. It’s common knowledge that some human professional activity is connected with hypoxia development. It’s necessary to know pathogenesis, compensate mechanisms and etiology of hypoxia for successful treatment of this pathological process.

Learning Objectives

1. Etiology and pathogenesis of hypoxic conditions.

2. Mechanisms of long-term adaptation to the hypoxia.

3. Peculiarities of the organism reactivity in childhood and neonatal period that influence on organism’s sensitivity to hypoxia.

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.115-123.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.72-81.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.190-202.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P. 393-438.
Task 1. To stady in detail the course material with theoretic questions
Revision Questions 

1. Biochemical basics of biological oxidation.

2. Mechanisms of connection between oxidation and phosphorilation.

Control Questions

1. Give the definition to “hypoxia”.

2. Kinds of hypoxia.

3. Compensate-adaptation reactions at hypoxia.

4. Pathological changes in organism in case of hypoxia.

5. Factors that influence on tissue sensitivity to hypoxia.

6. The role of reactivity in organism resistance to hypoxia.

Task 2. Make the task in the oriental card
	
	Task
	Instruction

	1.

2.

3.  

4.  
	Give the definition to “hypoxia” and give its classification.

Name the mechanisms of adaptation to hypoxia.

Describe pathological changes in organism at hypoxia.

Name the methods of pathogenic therapy of hypoxic conditions
	Name the principles of classification and types of hypoxia




Independent work at class
Task 1.  Study the influence of environmental temperature on the hypoxic resistance of white mice.

The experiment is carrying out on three white mice of the same mass. Each of mice is put to the hermetic container 100 ml. One container is put into warm water (40 C), another – into cold water (5C). Third mouse (control one) remains at room temperature.

It is necessary to admit behavior changes of each mouse. Count heart rate of each animal every minute. Reflect in the form of graphic the reaction of external respiration on the oxygen insufficiency. Determine life-term of each mouse in different temperature conditions.

Task 2.  Study the influence of inhibition of central nerve system on the hypoxic resistance of animals.

The mouse is given narcosis by introducing of 0.15ml 0.01% solution of thiopental sodium into abdominal cavity. Then the animal is put in to the hermetic container. Determine changes of external respiration. Reflect in the form of graphic the reaction of external respiration and life- term of animal. 

Task 3.  Moderate  periodic breathing of Chain-Stock’s at frog.


Fix the immobilized frog. Write down frog’s breathing movements. Introduce 1.5ml of 10% solution of sodium nitrate into frog’s lymphatic bursa. In 20 minutes write down breathing movements again. Make a conclusion. 

UNIT 28
Control Test # 5 Topics: «Pathological Physiology of

Cardiovascular System», «Pathological Physiology of Respiratory System».

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

1. Etiology and pathogenesis of arrhythmias (dromotropic, chronotropic, bathmo-

     tropic and inotropic).
2. Classification of arrhythmias.

3. Mechanisms of ciliary arrhythmia. 

4. Definition and pathogenesis of myocardial infarction.

5. Risk factors of myocardial infarction. 

6. Mechanisms of rhythmic disturbance at myocardial infarction.

7. Experimental models of myocardial infarction. 

8. Pain and resorbtive-necrotic syndrome.  
9. Changes at EKG at arrhythmias (dromotropic, chronotropic, bathmotropic and

       inotropic), their characteristic and pathogenesis.

10. Etiology, pathogenesis and significance of functional arrhythmia in children.

11. Causes, kinds and pathogenesis of heart failure.

12. Compensatory mechanisms at cardiac insufficiency.

13. Pathogenesis of changes in organism at heart failure.

14. Pathogenesis of coronary circulation alterations.

15. Arterial hypertension: etiology, pathogenesis.

16. Kinds of arterial hypertensions and hypotensions. Shock, collapse, faint. 
17. Classification of shock, kinds of collapse, peculiarities of pathogenesis.

18. Compensatory mechanisms at heart failure, caused by overload, increased volume and pressure.

19. Myocardial hypertrophy: kinds, causes, mechanisms of development, significance for organism.

20. Causes and pathogenesis of the heart failure: (a) at overload by pressure of left atrium and ventricle; (b) at overload by pressure of right atrium and ventricle; (c) at myocardial damage.

21. Character and mechanism of alterations of intracardial hemodynamics and systemic blood flow at heart diseases; compensatory mechanisms.

22. Definition, classification of the respiratory insufficiency.

23. Etiology and pathogenesis of alteration of alveolar ventilation, gas diffusion in lungs, coordination ventilation and perfusion.

24. Types and pathogenesis of dyspnea, periodic and terminal breathing.
25. Causes and mechanisms of circulatory disturbances in lungs

26. Causes of disturbance of interconnection between alveolar ventilation and perfusion.
27. Causes, stages, pathogenesis and characteristics of asphyxia.
28. Intrauterine and neonates asphyxia.
29. Definition, kinds, classification of hypoxia.

30. Protective-adaptive reactions of the organism on hypoxia.

31. Pathological processes in the organism caused by hypoxia.

32. Factors that influence on tissual sensitivity to hypoxia.

33. The role of the organism reactivity in resistance to hypoxia.  
34. Hypoxia. Classification criteria of hypoxic conditions, main types of hypoxia.

35. Reasons, mechanisms of development and blood gas structure at different kinds of hypoxia.

36. Examples and mechanisms of development of mixed hypoxia.

37. Characteristic and mechanisms of development of urgent and long-term protective and adaptive reactions at hypoxia.                                 

38. Characteristic and mechanisms of adaptation development to hypoxia.

39. Features of development of hypoxic conditions at newborns.
UNIT 29
PATHOLOGICAL PHYSIOLOGY OF DIGESTIVE SYSTEM

Digestive system provides admission of food its transformation into gastro-intestinal tract, absorption of useful substances and excretion of undigested and useless remains. If food that comes to the organism isn’t digested, alimentary insufficiency emerges. 


  There is close connection between different parts of digestive system and in the conditions of pathology it becomes evident by compensate processes. Besides, disturbance of one link of digestive system causes pathological processes in other links. 


The consequence of digestive insufficiency – is metabolic disturbance, intoxication, low reactivity. 
Learning Objectives

To know:
1. Main etiological factors and mechanisms of digestive disturbances in oral cavity, stomach, intestine.

2. Modern views about pathogenesis of ulcerative disease of the stomach and duodenal, pancreatitis, intestinal obstruction.

3. Peculiarities of digestive system in newborn babies and children of early age.

4. The role of environment and quality of food in disturbances of digestive system.

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.230-247.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.265-280.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.203-215.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.471-515, 557-576.
Task 1. To stady in detail the course material with theoretic questions
Control Questions

1. Main causes and consequences of hyper- and hyposecretion of saliva.

2. Parodontosis: etiology and pathogenesis.

3. Main theories of etiology and pathogenesis of caries.

4. Consequences of dissection of different parts of the stomach.

5. Etiology and pathogenesis of ulcerative disease.

6. Experimental models of the stomach ulcer.

7. Digestive disturbances in bowels are connected with failure of bile secretion.

8. Interconnection between mural and cavitary digestion at pathology.

9. Pancreatitis. Pancreatic shock, mechanisms of its development.

10. Intestinal obstruction. Etiology, pathogenesis. 

Task 2. Make the task of oriental card:
	Task 


	Instruction



	1. Give the definition of digestive insufficiency, name main reasons.

2. Pathological types of the stomach secretions.

3. Name the main experimental methods of modeling stomach ulcer.

4. Characterize the main links of pancreatitis pathogenesis.

5. Name the main pathogenic links of intestinal obstruction.

6. Name reasons, pathogenesis and consequences of malabsorption syndrome. 


	Not less than 4

The role of kallikrein-kinin system in development of pancreatic shock.  




Independent work at class
Task 1. Determine acidity of stomach juice by means of titration. 
Take three kinds of stomach juice of different patients. Take 5ml of stomach juice, add 2 drops of dimethylaminoazobenzene and phenolphthalein. You’ll see red color. Titrate by NaOH till yellow- red color appears. Determine how much NaOH was used for titration. Continue titration till yellow color, fix amount of NaOH. Continue titration till pink color. First titration – amount of free HCl. Third titration – general amount of HCl. 
Task 2. Determine Ph of stomach juice with the help of indicate paper.
Put two drops of stomach juice on the indicate paper. Ph is determined by color changes of indicate paper.

Task 3. Examine stomach juice on content of lactate. 
Take 5ml 1% solution of phenol add 1% solution of Fe (III) till violet color then add stomach juice. If the color of solution is yellow – lactate is in the stomach juice. 
UNIT 30
FUNCTIONAL LIVER INSUFFICIENCY

DISTURBANCES OF BILE PRODUCTION AND BILE SECRETION


Liver is very important organ in organism; it carries out a range of vital functions. Its disorders cause such serious conditions as pathology of metabolism (protein, lipid, carbohydrates), digestive disorders, intoxication with injury of nerve system, blood coagulation disorder. That’s why it’s very important for the doctor to know the reasons that could cause liver disorders, especially pathological processes that take place in liver. It helps to predict grave complications and to treat patient successfully. 

Learning Objectives

1. To know definition of liver failure, its classification.

2. To know etiology and pathogenesis of main pathophysiological syndromes, that emerge while liver diseases;

3. To know methods of modeling of liver pathology. 

4. To know the influence of different hepatotropic poisons.

Revision Questions 

1. The structure of blood circulation in liver.

2. Participation of liver in metabolism.

3. The mechanisms of detoxication function of liver.

4. Production and excretion of bile pigments.

5. The role of bile in digestion.

Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.248-259.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.281-290.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.216-222.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.516-555.
 Task 1. To stady in detail the course material with theoretic questions
Control Questions

1. Liver insufficiency – definition, classification.

2. Experimental models of liver insufficiency.

3. Disorders of carbohydrate mechanisms caused by liver pathology. Congenital glycogenosis.

4. Disorders of lipids metabolism caused by liver pathology. Pathogenesis of lipid infiltration in liver.

5. Disorders of proteins metabolism caused by liver pathology.

6. Disorders of vitamins, hormones and bioactive substances metabolism caused by liver insufficiency. 

7. Disturbances of protective function of liver. Etiology and pathogenesis of liver coma.

8. Disorders of bile production and bile secretion.

9. Discholia.

10. Disturbances of hemodynamic function of liver. Pathogenesis of portal hypertension.

Task 2. Make the task of oriental card:
	Task
	Instruction

	1. Name experimental methods of liver study.

2. Characterize metabolism of bile pigments in blood.

3. Give the characteristics of metabolic changes of bile pigments at different kinds of jaundice.

4. Describe cholemic and acholic syndromes.

5. Characterize pathogenesis of liver coma.
	Name main methods, draw schemes of Eak’s and Eak- Pavlov’s fistules. 

Draw the scheme of production and excretion of bile pigments.

Name bile pigments that are in blood, urine and  at different kinds of jaundice. Make a table.

Name main changes that are caused by these syndromes.

Name main links of pathogenesis.


Independent work at class
Task1. Determine bilirubin content of dog’s blood with hemolytic jaundice with the help of Bokalchuk’s method.
 
Prepare experimental blood dissolves in 2, 4, 8, 16, 32, 64… times, add Erlich’s reactive. According to the results of the reaction, count bilirubin content in blood serum. To prepare dissolves of serum take the range of test-tubes, pour in each of them 0.5ml of isotonic solution (beginning from second test tube), then add to the first and second test-tubes 0.5ml of experimental serum. Pour 0.5ml of solution from the second tube into the third, one from the third into the fourth… Then add Erlich’s reactive in every test-tube. If there is bilirubin pink color will appears. Reaction is considered to be positive if bilirubin content is 2.67 mcmol/l.

Formula for determination of bilirubin content: 2.67 x a  
a – maximal dissolve of serum where pink color is present.

Task2. Study toxic action of bile on frog’s heart.

Make the registration of frog’s heart contraction before and after application of 1 – 2 drops of bile on the frog’s heart. Pay attention on the changes of heart rhythm and heart force. Destroy frog’s spinal cord, fix the frog on the laboratory desk, make the dissection for heart access. Connect the heart apex with Engelman’s lever. Make the registration of frog’s heart contraction on the web of kymograph. Take the bile from frog’s gall-bladder, dissolve it by physiological solution (1:2).   
UNIT 31
PATHOLOGY OF KIDNEYS


Kidneys are the basic effecter organs of systems that provide water – electrolytes and acid – base balance of organism. Functions of kidneys are volume regulation (kidneys maintain stable volume of circulating blood), osmotic pressure regulation, regulation of ions concentration in blood especially ions of hydrogen (acid – excretory function). Besides kidneys take part in excreting of metabolic products from organism, participate in metabolism of vitamin D, carbohydrates, and some proteins. Kidneys produce a number of bioactive substances such as rennin, prostaglandins, erythropoietin and others…


All these functions are provided by several processes that take place in kidneys: filtrating, reabsorbing, secretion, and incretion. Disorder of one of these processes anyway causes disorder of another’s. As kidneys are very sensitive to the influence of toxic substances and ischemia, different diseases of kidneys have rather similar manifestations and syndromes. All kidneys’ diseases lead to disturbance in whole organism. That’s why it’s necessary to study the main pathological processes of kidneys, mechanisms of kidneys’ insufficiency and all disorders caused by kidneys diseases.

Learning Objectives

1. To know causes and mechanisms of dysfunction of filtrating, reabsorbing, and secretion in kidneys.

2. To know etiology, pathogenesis and clinical manifestation of main syndromes of renal disturbances.

3. To know etiology, pathogenesis and clinical forms of glomerulonephritis.

4. To know structural and functional peculiarities of kidneys in children of different age.

5. To know the role of some professional factors that could cause renal pathology.

6. To be able to find out the localization and the character of pathological process in kidneys according to quantities and qualities of urine.

7. To be able to find out the level of renal functions and processes according to laboratory data and formulas.

Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.260-270.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.291-303.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.223-232.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.439-469.
 Task 1. To stady in detail the course material with theoretic questions
Revizion Question 

1. Histophysiologies of main renal processes (filtrating, reabsorbing, secretion).

2. Neurohumoral regulation of filtrating and reabsorbing.

3. The role of kidneys in homeostasis of organism. Non excretal functions of kidneys.

4. Methods and formulas of glomerular filtration estimating, canals reabsorbing and excretion.
Control Questions
1. Causes and mechanisms of main renal dysfunctions.

2. Hypo- and isostenuria, mechanisms of its development.

3. Causes and mechanisms of poly-, olygo-, anuria.

4. Kinds, mechanisms and diagnostic meaning of protein- and hematuria.

5. Kidneys insufficiency: its forms, causes and mechanism.

6. Nephritic syndrome, causes, mechanisms, and clinical manifestation.

7. Etiology and pathogenesis of acute and chronic glomerulonephritis.

8. Etiology and pathogenesis of pyelonephritis.

9. Pathogenesis of renal edema, renal arterial hypertension and anemia. 

Task 2. Make the task of oriental card: (in written form)
	TASK
	INSTRUCTION

	1. Name pathological components of urine and explain its origin.

2. Name laboratory signs of injury of different parts of nephron.

3. Name factors that cause acute renal insufficiency.
	Name kinds of protein- and hematuria depending of place and mechanism of its development.

Pay attention to differences of partial injury of different parts of canals.

Divide all factors into three groups: prerenal, renal and postrenal.


Independent work at class
Task1 Make the tasks in the oriental card (with the help of experiment)
	TASK
	INSTRUCTION

	1. Study changes of diuresis in case of nephropathy in rats caused by bichloride of mercury.

Simulate poisoning by bichloride of mercury.

Determine induced diuresis in norm and in case of poisoning by bichloride of mercury.
	In 24 hours before the experiment a rat is introduced HgCl2 under the skin in the dose of 5mg/kg of body mass.

Take two lab rats: experimental and control one. Pour 50 ml/kg of water into stomach of each rat with the help of gastric tube for the stabilization of diuresis. After that put the rats into special cages for the collection of urine. Collect the urine during one hour.

	2. 2. Determine changes in blood of protein, hemoglobin, hematocrit in case of chronic glomerulonephritis with the help of copper-sulfate method

Determine blood spissitude.

Determine plasma spissitude.
	Put the blood drop into solutions of copper-sulfate with different spissitude (1.040 – 1.064g/cm). If blood drop sinks to the bottom it means that its spissitude is bigger than copper-sulfates’ in this tube. If blood drop is surfaced it means that its spissitude is less than copper-sulfates’ in this tube. But if blood drop remains hanging in copper-sulfate than its spissitude just like copper-sulfates’ in this tube.

Make the same action with plasma but take copper-sulfate solutions with spissitude 1.018 – 1.030 g/cm.




	Determine hematocrit, protein and hemoglobin content
	Knowing spissitude of blood and plasma, determine hematocrit, protein and hemoglobin content with the help of nomograms.


UNIT 32
PATHOLOGY OF ENDOCRINE SYSTEM


Endocrine system together with neural system provides regulation of main physiological processes in the organism. Dysfunction of central regulatory mechanisms of functional activity of endocrine glands, pathological processes in glands or disorders of peripheral activity of hormones can lead to disturbances of metabolism, growth, development and reproduction of the organism.


Participating of hormonal factors in pathogenesis of not only endocrine but also nonendocrine diseases makes it necessary to study pathology of endocrine system. 

Learning Objectives

1. To know causes and mechanisms of dysfunction of endocrine glands.

2. To be able to simulate stress in the experiment.

3. To be able to explain interconnection between hypophysis, epinephrons and blood in pathology using received experimental results.
Independent work at home

Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.271-291.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.172-191.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.233-254.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.637-666.
Task 1. To stady in detail the course material with theoretic questions
Revizion Question 
1. Principles of regulation of endocrine glands. The role of central neural system, hypothalamus, hypophysis, hormone-hormonal interconnection.

2. Hypophysial and parahypophysial ways of regulation.

3. Modern views on mechanisms of hormonal action, hormonal receptors and secondary messengers in endocrine regulation.

Control Questions

1. General mechanisms of endocrine dysfunction:

a) the role of disturbances of central regulatory mechanisms of endocrine glands;

b) pathological processes in glands;

c) pathology of peripheral mechanisms of hormone activity.

2. Mechanisms of dysfunctions caused by hyper function of anterior lobe of hypophysis.

3. Mechanisms of dysfunctions caused by hyper- and hypo function of epinephrons.

4. General adaptive syndrome (Sallie). Diseases of adaptation.

Task 2. Make the task of oriental card: (in written form)

	Task
	Instruction

	1. Name etiological factors of the endocrine pathology.

2. What is dysfunction of the peripheral hormonal action?

3. Explain the pathogenesis of the hypophysial dysfunction

4. Name and characterize stages of the common adaptive syndrome

5. What is adrenogenital syndrome and explain its pathogenesis.  
	Give examples of the endocrine diseases caused by different pathological mechanisms.

Give examples of such diseases.


Independent work at class
Task 1. Study changes of functional activity of epinephron’s cortex in condition of stress.

a) Determine the quantity of eosinophils in 1mm of lab rat’s blood

Take the blood from lab rat’s tail vein and put it into melanger till point 0.5, add Hinkelman’s liquor till point 2.


Granules of eosinophils are colored in black, cytoplasm – in pink. Eosinophils are counted in the camera of Fucks – Rosentall. The number of eosinophils is multiplied in 6.25. In Goriaev’s camera eosinophils should be multiplied in 50. In order to count eosinophils in SI it’s necessary to multiple got number in 106 (G/l).

b) Simulate cold stress in lab rat
  Put the lab rat into refrigerator (+4C) on 20 – 30 min. Then determine the number of eosinophils once again.     
UNIT 33
Control Test # 6 Topics: «Pathological Physiology of

Digestion», «Pathological Physiology of Liver», «Pathological Physiology of
Kidneys», « Pathological Physiology of Endocrine System», «Pathological Physiology of Neural System»
General aim of training: To generalize, sum up and fix the studied material..

Questions.

1. Causes, pathogenesis of changes in the organism at hyposalivation and hypersalivation.

2. Causes and manifestations of secretory and kinetic gastric function, mechanisms of disturbances. Role of digestive hormones.

3. Main pathogenetic links of gastric and duodenal ulcer.

4. Types and characteristic of pathological gastric secretion.

5. Mechanisms of changes of cavital and parietal digestion in the intestines. Role of alterations of bile excretion and excretory function of pancreas in pathology of intestinal digestion.

6. Mechanisms of absorption changes in the intestines.

7. Kinds, pathogenesis of intestinal impassability. Intestinal autointoxication.

8. Causes and manifestations of hepatic failure.

9. Influence of bile on organism at cholehemia. Cholehemic syndrome.

10. Causes of obstructive jaundice, mechanism of cholechemia. Metabolism of cholechromes and bile acids at obstructive jaundice.

11. Causes of hepatocellular jaundice, mechanism of cholehemia, changes in the organism. Metabolism of cholechromes and bile acids at hepatocellular jaundice. Pathogenesis of| hepatic coma.

12. Causes and pathogenesis of acholuric jaundice. Metabolism of cholechromes at acquired acholuric jaundice.

13. Inogenous jaundice, black jaundice.

14. Metabolic alterations at hepatic failure.

15. Alterations of hepatic function barrier.

16. Mechanisms of functional changes of cardiovascular, nervous systems and blood at jaundice.

17. Methods of experimental study of hepatic functions.

18. Causes and mechanisms of changes of filtration, reabsorbing and secretion in kidneys.Types of nephron syndromes.

19. Main parameters characterizing renal insufficiency.

20. Mechanisms of appearance of pathologic components in urine.

21. Role of neurohumoral factors in alterations of renal filtration.

22. Role of kidneys in change of electrolyte content of plasma and acid-base balance.

23. Pathogenesis of changes in the organism at nitrogenous uremia.

24. Pathogenesis of renal hypertension.

25. Etiology and pathogenesis of nephrolithiasis.

26. Etiology, pathogenesis and manifestations of acute and chronic renal failure.

27. Etiology, pathogenesis and manifestations of acute and chronic diffuse glomerulonephritis.
28. Main pathogenetic factors of alterations of endocrine glands functional activity.

29. Significance of system 'hypothalamus-hypophysis-adrenals' in non-specific   resistance of organism and its disturbances.

30. Pathogenesis of changes in organism at total and partial alterations of hypophysis and adrenal functions (hypo- and hyperfunction).

31. Alterations of peripheral mechanisms of hormonal activity.

32. Alterations of adrenal cortex and medulla.

33. Role of genetic factors and infant infections in occurrence of endocrine diseases, dependence of manifestations of endocrine alterations from age.
34. Main causes of hypothyroidism, pathogenesis of main its manifestations.   Hypocorticoict dwarfism, cretinism, myxedema.

35. Pathogenesis of hyperthyroidism main manifestations.

36. Craw, kinds. Pathogenesis of endemic craw.

37. Causes and signs of hypoparathyroidism and hyperparathyroidism.

38. Causes and main manifestations of male hypogonadism and hypergonadism before the period of sexual maturation and after its completing.

39. Causes and main manifestations of female hypogonadism and hypergonadism.

40. Causes and manifestations of wasting and runting syndromes.

41. Alterations of kinetic function: paralysis, paresis, hyperkinesis, disturbances of kinetic coordination, neuromuscular transmission of impulses.

42. Kinds of disturbances of somatovisceral sensitivity, mechanisms of their development.

43. Kinds of pain. Theory of pain mechanisms.

44. General reactions of organism, accompanying the pain.

45.Antinociceptive mechanisms.

46. Causes of alterations of brain neurons.

47. Characteristic of corticovisceral pathology.

48. Experimental modeling of neuroses.

49. Main kinds of human neuroses.

50. Nervous trophic, mechanisms of trophic influences of nerves on peripheral tissues. Manifestations of neurodystrophic process.

51. Causes and pathogenesis of neurodystrophic process.

52. Alterations and manifestations of integrative functions of central nervous system.

53. Mechanisms of development of pathologic excitation and inhibition in nervous centers.

                                                            UNIT 34
PATHOLOGY OF NEURAL SYSTEM

Nervous system is the main regulatory link in the organism. It coordinates functions of all organs and systems, provides ideal adaptation of organism to the environmental conditions. Nervous system takes part in almost all protective reactions of the organism. Pathology of nervous system can cause disturbances in many organs and systems.

Learning Objectives
1. To know causes and mechanisms of functional disorders of neurons and neural synapses.

2. To be able to explain causes and mechanisms of disorders of essential, motor and trophic functions of nervous system and also higher neural activity.

Revision Questions 

1. Neural structures that provide proper muscular reflexes.

2. Functions of cerebellum.

3. Functions of pyramid and extra pyramid systems.

Independent work at home
Literature:
1. A.I. Gozhenko, I.P. Gurkalova. Pathophysiology: textbook. – Odessa. – 2005. – P.292-314.
2. A.V. Kubyshkin. Handbook of General and Clinical Pathophysiology.- Simferopol. – 2005. – P.304-314.
3. A.V. Gozhenko and others. General and Clinical Pathophysiology. Workbook – Odessa: State medical University. – 2001. – P.255-267.
4. R.S. Cotran, S.L. Robbins, V.Cumar Basic Pathology – 6th Edition – 1997. – P.713-744.
Task 1. To stady in detail the course material with theoretic questions
Control questions

1. What sensitivity disturbances are caused by pathological processes in different parts of nervous system?

2. Mechanisms of pain. Influence of the pain on different functions of organism.

3. Kinds and mechanisms of motor disorders connected with functional pathology of motor nerves and spinal cord.

4. Motor disorders connected with pathology of cerebellum.

5.  Motor disorders connected with pathology of pyramid and extra pyramid systems.

6. Mechanisms of neurosis. Experimental models of neuroses. 

7. Modern views on mechanisms of trophic influence of nerves on tissues. Pathogenesis of neurogenic dystrophies.

Task 2. Make the task of oriental card:
	Task
	Instruction

	1. Say what changes could be caused by transversal section of spinal cord.

2. Explain the role of the gelatinosa substance of spinal cord in formation of pain.

3. Draw the scheme of interconnection of the gelatinosa substance with lemniscus and anterolateral systems.

4. Describe methods of experimental modeling of emotional stress and neurosis.

5. Name the kinds of motor dysfunctions connected with pathology of cerebellum.

6. Name the main links of neural dystrophy that take place in tissues after dissection of afferent nerves. 
	


Independent work at class
Task 1. Study motor dysfunctions of white mice with camphor epilepsies and influence of functional changes of nervous system.

Take two white mice. Introduce in their abdominal cavity 20% solution of camphor 0.1 ml on 10grams of mass. Put one mouse under and with ether and make it sleep. Which mouse has motor disorders and when do they take place? Describe these disorders.

Task 2. Study temperature influence on motor function of frog after it was introduced camphor.

Two frogs are introduced 0.2ml 20% solution of camphor under skin on the back. One frog is put in warm water (35-37C), another one is put into the water of room’s temperature. Watch the frogs and say which of them would have motor dysfunction and why? 

Task 3. Study trophic disorders of a rabbit after section of nervus trigeminus.

In 2-3 days before the lesson a dissection of 1-3 branches of the nervus trigeminus by Magandy’s method is made in a rabbit. Study and analyze trophic disorders that take place in tissues innervated by nervus trigeminus. 
UNIT 35
LABORATORY – DIAGNOSTICAL METHODS OF PATHOPHYSIOLOGY

1. Analyze thromboelastograms of rabbit with disturbances of coagulate systems.

2. Research a blood smear. Find normoblasts and polychromatophils. Say what kinds of erythrocytes they belong to and why they are in a blood smear.
3. Research a blood smear. Find cells that testify poikilocytosis and anisocytosis.  Say what kinds of erythrocytes they belong to (regenerative, degenerative, pathologic). What do these forms testify?
4. Find out hemoglobin content of a rabbit’s blood with experimental pathology with the help of Sally’s method.
5. Write down leucocytes formula of the patients with different kinds of leucocytosis.
6. Name general amount of leucocytes and write down their formula of the patients with different kinds of nuclear shift.
7. Research blood a smear. Pay attention to different forms of leucocytes, on the correlation between adult and immature forms. Make a conclusion about the probable blood disorders. Give the characteristics to the blood smears with different forms of leucosis. 
8. Find out hemoglobin content and color index of rabbit’s blood with experimental pathology. Make a conclusion.
9. Analyze a dog’s stomach  content. Determine acidity of stomach juice, pH, presence of lactate. Make a conclusion about stomach secretion of experimental animal.
10.  Determine acidity and presence of ammonium salts in to urine. Make a conclusion about acid-base disturbance in experimental animal.
11.  Research exudates smear (phagocytosis in vivo). Find different stages of phagocytosis.   
12.  Research blood and plasma with the help of cuprum- sulfate method. Find out protein content, Hb, hematocrit. Make a conclusion. 
