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THEME: PATHOLOGY OF RED BLOOD 

(Determination of color index (CI)

Actuality of theme.

Anaemia - is a haematological syndrome or independent disease which is characterized by the decline of red blood cells (RBC) and haemoglobin amount in the unit of blood volume and accompanied by the qualitative changes of the RBC.
Anaemia accompanies the most various diseases of digestive system, kidneys, urogenital and endocrine systems, infectious and parasitic diseases, malignant tumors and other.

Knowledge of principal reasons, mechanisms of development, manifestations of different types of anemias helps a doctor not only to make a diagnosis in time but also choose faithful tactic of treatment, define measures on a prophylaxis.

General purpose of the lesson.

1. To define principal reasons and mechanisms of different types of anaemias development. 

2. To be able to classify the anemias according to pathogenesis, color index, ability of the bone marrow to regeneration, type of hemopoiesis. 

3. To be able to expose etiology and mechanisms of erythrocytosis development.

For this it is necessary to know (the concrete purposes): 

1. To classify the anemias.

2. To be able to define the amount of haemoglobin, count up the amount of RBC and color index.

3. To be able to define anaemia by the results of the blood test.
4. To know the signs of the bone marrow regeneration and degeneration.

5. To give definition of erythrocytosis and explain the reasons and mechanisms of its development.

6. To pay attention to the quantitative parameters of blood in new-born and in different age-old periods. To be able to explain these changes.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. Functions of blood (Normal Physiology Department)

2. Physical and chemical properties of blood (Normal Physiology Department)

3. Hemopoiesis and its regulation (Normal Physiology Department, Histology Department)

4. Amount of the RBC and haemoglobin in a norm, method of their calculation (Normal Physiology Department)

5. Determination of color index (Normal Physiology Department)

The checking of primary level of knowledges.

Give the answers to the following questions: 

1. Amount of RBC for male and female.

2. Amount of haemoglobin for male and female.

3. Color index in a norm.

4. Anemia, definition.

5. Qualitative changes of red corpuscles.

6. Cells which behave to the regenerative forms of red corpuscles.

7. Classification of anemias according to the etiology.

8. Classification of anemias according to the pathogenesis.

9. Classification of anemias according to the color index.

10. Classification of anemias according to the type of hemopoiesis.

11. Classification of anemias according to the ability of the bone marrow to regeneration.

12. What cells of erythrocytic row behave to the cells of pathological regeneration?

13. What is erythrocytosis?

14. Types of erythrocytosis?

Standards of answers at the theoretical questions of initial level of knowledges:
1. Amount of RBC for female: 3.9-4.7x1012/l; for male: 4.5-5.0x1012/l.

2. Amount of haemoglobin: for female: 120-140g/l; for male: 140-160g/l.
3. Color index in a norm 0,85-1,0

4. Anaemia - is a haematological syndrome or independent disease which is characterized by the decline of red corpuscles and haemoglobin amount in the unit of blood volume and accompanied by the qualitative changes of red corpuscles.
5. Poikilocytosis, anisocytosis, anisochromia, pathological including (Jolly's bodies, Cabot's rings, basophilic granules).
6. Reticulocytes, polychromatophiles.

7. Inherited, acquired.

8. Dyserythropoietic anemia, hemolytic anemia (inherited, acquired), posthemorrhagic anemia (acute, chronic).

9. Normo-, hypo-, hyperchromic anemia.

10. With erythroblastic and megaloblastic type of hemopoiesis.

11. Regenerative, hyporegenerative, hyperregenerative and aregenerative.

12. Megaloblasts, megalocytes.

13. Erythrocytosis - is the absolute or relative increase of erythrocytes and hemoglobin amount in unit of blood volume.

14. Primary (inherited, acquired), secondary.

Test control for verification of primary level of knowledges:
1. What violation of general blood volume is observed in the initial phase of acute hemorrhage?

А. Simple hypovolemia.

В. Oligocythemic hypovolemia.

С. Polycythemic hypovolemia.

D. Simple hypervolemia.

Е. Oligocythemic hypervolemia.

2. In what cells destruction of red corpuscles takes place?
A. Fibroblasts.

B. Lymphocytes.

С. Phagocytic mononuclears.

D. Endotheliocytes
E. Parietal cells
3. The globular value shows:

А. Amount of haemoglobin in the blood.

В. Amount of haemoglobin in the one red corpuscles.

С. Amount of haemoglobin in the unit of blood volume.

D. Amount of red corpuscles in the blood.

4. Anisochromia - is:

А. Changes of red corpuscles forms.

В. Changes of red corpuscles sizes.

С. Increase of red corpuscles amount

D. Different degree of red corpuscles saturation haemoglobin

Е. Decrease of red corpuscles amount

5. Liquid, which is necessary for breeding of blood at the counting of red corpuscles:

А. Solution of acetic acid.

В. Physiological solution.

С. Hypotonic solution

D. Solution of glucose

Е. Distilled water

6. Presence of what cells in the blood testifies to development of physiological regeneration:

A. Erhytroblasts.

B. Megalocytes.

C. Megaloblasts.

D. Reticulocytes
Е. Erythrocytes
7. Name the increase of red corpuscles amount in unit of blood volume:

А. Erythrocytosis
В. Polycythemia
С. Poliglobulia
D. Erythremia 

Е. Erythropenia
8. Erythropoiesis in adults healthy people takes place:

A. In a liver 

B. In lymphatic nodes 

C. In red bone marrow 

D. In a spleen 

E. In thymus
9. What is the norm of red corpuscles for the adult man?

A.  3,8 - 5.9 x of 1012/ l

B.  3.9 - 4.7 x 1012/ l

C. 4.5 - 5.0 x 1012/ l

D. 6.0 - 6.5 x of 1012/ l

E. 0,85-1,0

10. What is the norm of red corpuscles for the adult woman?

A.  3,8 - 5.9 x 1012/ l

B.  3.9 - 4.7 x 1012/ l

C. 4.5 - 5.5 x 1012/l
D. 6.0 - 6.5 x 1012/ l

E. 0,85-1,0

11. During a prophylactic inspection of young man it was discovered: Hb- of 48g/l, amount of red corpuscles - 3,0 х1012/l, GV - 0,7, leucocytes - 7,5 109/l, thrombocytes- 280·109/l. Give description the state of the patient. 
A. Thrombocytopenia  
B. Leukopenia  
C. Leukocytosis  
D. Erythrocytosis  
E. Anaemia 
12. In a patient with pathology of liver Iron-deficiency anaemia developed. What globular value is characteristic for this disease?  
A. 1,2  
B. 0,8 
C. 1,0  
D. 0,6  
E. 1,4  
13. B12-deficiency anemia was discovered at a pregnant woman. What globular value is characteristic for this disease?
A. 0,85  
B. 0,9  
C. 1,0  
D. 1,3  
E. 0,6  
14. What is a norm of globular value for adult healthy man?
A. 1-5
B. 0-1  
C. 0.5-0.8
D. 0.85-1
E. 1-1.8
15. Poikilocytosis - is:
A. Red corpuscles of different form  
B. Red corpuscles of different size
C. Pathological including in red corpuscles
D. Multiplying the amount of red corpuscles
E. Diminishing of amount of red corpuscles
16 Anisocytosis - is:
A. Red corpuscles of different form  
B. Red corpuscles of different size
C. Pathological including in red corpuscles
D. Multiplying the amount of red corpuscles
E. Diminishing of amount of red corpuscles
	Correct answers

	1-A
	2-C
	3-B
	4-D
	5-E
	6-D
	7-A
	8-C
	9-C
	10-B
	11-E
	12-D
	13-D
	14-D
	15-A
	16-B


Theoretical questions for the FMC № 2.
1. Anemia, definition.

2. Classification of anemias according to pathogenesis, color index, type of hemopoiesis, ability of the bone marrow to regeneration.

3. Signs of regeneration and degeneration of the bone marrow.

4. Erythrocytosis, definition. Kinds. Reasons and mechanisms of development. Picture of blood. Difference from erythremia.

Literature. 

1. Handbook of general and Clinical Pathophysiology/ Edited by prof.A.V.Kubyshkin, CSMU, 2005.p.192-196
2. Pathophysiology/ Edited by prof.Zaporozan, OSMU, 2005.p.167-171
3. General and clinical pathophysiology/ Edited by Anatoliy V/ Kubyshkin – Vinnytsia: Nova Knuha Publishers – 2011. p.371-380
Testing according system “Krok-I”
Tests of an open database (2010)
1. Female, 55 years old, complaints of prolonged cyclical uterine bleeding during the year, weakness, dizziness. Objective: pale skin. In the blood: Hb - 70 g/l, er.-3,2x1012/l, CI - 0,6, leuk.-6,0x109 /l, reticulocytes - 1%; hypochromia of erythrocytes. What is anemia in patients?

A. Chronic posthemorrhagic

B. Hemolytic

C. Iron-deficiency

D. Aplastic

E. B12-deficiency

2. Patient, 32 years old, brought to the clinic with massive blood loss due to road trauma. Pulse - 110 / min., RR - 22 / min., AP - 100/60 mm Hg/ What will be the typical in 1 hour after hemorrhage?

A. Erythropenia

B. Hypoproteinemia

C. Hypovolemia

D. Leukopenia

E. Hypochromia of erythrocytes

3. In the blood of patient, 36 years, who treated the respiratory viral infection  by the sulfanilamides, there is hyporegenerative normochromic anemia, leukopenia, thrombocytopenia. In the bone marrow - reducing of myelokariocytes. What is the kind of anemia?

A Hypoplastic

B Hemolytic

C Posthemorrhagic

D-B12 - deficiency

E Iron - deficiency

4. The patient entered into the hospital with complains on general weakness, dizziness, shortness of breathing. Shortly before the going to the clinic he took Levomicetin to prevent intestinal infections. Blood: red cells - 1,9 T/l, Hb - 58 g/l, CI - 0,9, leukocytes - 2,2 G/ l. What is the kind of anemia it?

A Hypoplastic

B Metaplastic

C Aplastic

D Hemolytic

E Iron

5. The patient has chronic posthemorrhagic anemia, accompanied by lower concentrations serum iron, hypochromia of erythrocytes, poikilocytosis and anisocytosis. What is the value of color index at this anemia?

A 0,7

B 0,8

C 0,9

D 1,0

E 1,1
6. Anaemia was revealed in a patient with diffuse glomerulonephritis. What underlies pathogenesis of this anaemia?

A. Decreasing production of erythropoietin

B. Suppression of red bone marrow function

C. Deficit of internal Kastl factor

D. Increased hemolysis

E. Presence of antibodies to the cell of peripheral blood.

7. A B-12 -deficiency anaemia developed in a patient following the stomach resection. What colour index of blood is typical for this pathology?

A. 1.4

B. 1.0

C. 0.8

D. 0.5

E. 0.2

(2009 - 2004)

8. A 38-year-old patient with an uterine haemorrhage lasting for 2 days was delivered to the admission ward. Which of the following will be revealed in the patient's blood?
A. Leukocytosis 

B. Increase in the colour index 

C. Decrease in the haematocrite index
D. Deceleration in ESR
E. Eosinophilia

9. It was established that agglutination of the recipient's blood erythrocytes had been caused by the standard sera from the I and II groups. Serum from the III group as well as anti-Rh serum hadnt provoke any agglutination. Which blood group and rhesus is allowed to be transfused this recipient?

A. B, α (III) Rh-
B. 0, α, β (I) Rh+
C. A, β (II) Rh –
D. AB (IV), Rh+
E. AB (IV), Rh-
10.  Anisochromia is:
А. Changes of red corpuscles forms.

В. Changes of red corpuscles sizes.

С. Increase of red corpuscles amounts

D. Different degree of red corpuscles saturation by haemoglobin
Е. Decrease of red corpuscles amounts  

11. The presence of what cells in blood testifies of physiological regeneration development:
A. Erythroblasts.

B. Megalocytes.

C. Megaloblasts.

D. Reticulocytes
Е. Erythrocytes        

12. Hb – 48 g/l, amount of red corpuscles - 3,0 х1012/l, GV - 0,7, leucocytes - 7,5x109/l, thrombocytes – 280x109/l were discovered for a young man during a prophylactic inspection. Give description of the patient state. 
A. Thrombocytopenia  

B. Leukopenia  

C. Leukocytosis  

D. Erythrocytosis  

E. Anaemia  



13. Iron-deficiency anaemia developed at a patient with pathology of liver. What globular value is characteristic for this disease?  
A. 1,2  

B. 0,8 

C. 1,0  

D. 0,6  
E. 1,4            

14. The amount of reticulocytes grew in peripheral blood at a man, 50 years old, on 5th day after the acute gastric bleeding. What this phenomenon testify about? 
А. About presence of oxygen deficiency in an organism
В. About presence of inflammatory reaction in a stomach
С. About multiplying the albumens synthesis in a liver
D. About increase of hemopoietic activity of bone marrow
Е. About presence of allergic reaction
15. Hypochromic anaemia is diagnosed at a woman after the complicated labor which was accompanied the considerable bleeding. What pathological forms of red corpuscles are characteristic for such anaemia?
А. Macrocytes 
В. Targed red corpuscles
С. Sickle red corpuscles
D. Spherocytes
E. Anulocytes
16. Victim lost much blood as a result of accident. What violation of general blood volume takes place?
А. Polycythemic normovolemia 

В. Polycythemic hypovolemia

С. Oligocythemic normovolemia  

D. Simple hypovolemia
Е. Oligocythemic hypovolemia 

17. A child got thermal burns of 40% surface of body. What form of general blood volume violation is observed here?
А. Polycythemic hypovolemia.
В. Polycythemic hypervolemia.

С. Oligocythemic hypovolemia.

D. Normocythemic hypovolemia.

Е. Oligocythemic hypervolemia.   

18. What violation of general volume of blood does arise up in case of absolute erythrocytosis?
А. Simple hypervolemia.

В. Oligocythemic hypervolemia.

С. Oligocythemic normovolemiya.

D. Policythemic hypervolemia.
Е. Simple hypovolemia.      

19. A patient lost a 25% volume of blood as a result of wound. Name the urgent mechanism of blood loss compensation.  
А. Entry of intercellular liquid into the vessels  
В. Restoration albuminous composition of blood  

С. Increase of reticulocytes  numbers 

D. Restoration of red corpuscles number  

Е. Activation of erythropoiesis    

20. Signs of increase of bone marrow Regenerativey possibilities was found on a 6th day at a patient which is on stationary treatment concerning acute posthemorrhagic anaemia. Name the organ which is chargeable for erythropoiesis regulation (erythropoietins synthesis) in this case.
A. Adrenal gland  

B. Kidneys  
C. Spleen 

D. Thyroid gland  

E. Hypophysis   

21. Blood test is done on 30th days after bleeding at a patient with the wound of subclavian artery. What is testify about activation of erythropoiesis in the blood smear?  

A. Poikilocytosis  

B. Anisocytosis  

C. Reticulocytosis  
D. Anisochromia  

E. Hypochromia    

22. ESR is promoted at young pregnant  woman. What results the increase of ISR?
A. Considerable diminishing of amount of red corpuscles

B.Increase of concentration of fibrinogen 
C. Multiplying of lipoproteids concentration

D. Increase of imunoglobulins concentration

E. Increase of albumins concentration    

23. Such indexes found out at a patient at the inspection of blood: erythrocytes - 2,0х1012/l, Hb-60 g/l, GV - 1,0, reticulocytes are absent, platelites. - 50х10 9/l, leukocytes - 2,0х109/l. What is the type of anaemia?
A. Posthemorrhegic 

B. Pernicious 

C. Iron-deficiency 

D. Aplastic 
E. Hemolytic       

24. Single oxyphyle normocytes appeared in the patient blood after one day after a loss of 15% of blood. 25% of reticulocytes was discovered at the blood smear. What type of anaemia at this patient by the ability of bone marrow to regeneration?
A. Hyporegenerative

B. Aregenerative

C. Hyperregenerative
D. Regenerative                        

E.  - 

25. Signs of anaemia found out at a patient with chronic glomerulonephritis. What stimulated their appearance?
A. Decline of erythropoetins synthesis 
B. Loss of red corpuscles with urine 

C. Destruction of normal red corpuscles 

D. Hemolysis of red corpuscles

E. Insufficiency of iron for the haemoglobin synthesis  

26. A man was living in the mountains for a long time. What changes in the blood will he have?
A. Multiplying the amount of haemoglobin
B. Multiplying of leukocytes amount 

C. Decline of leukocytes amount

D. Diminishing of blood vessels diameter

E. Multiplying of vessels diameter 
27. A 58-year-old woman complains of fatigability, sleepiness, dyspnea when walking fast. The analysis of the blood is as follows: erythrocytes — 4x1012/l, hemoglobin — 92.0 g/1, Colour Index - 0.6, plenty of anulocytes and microcytes. What anemia is it?
A. Thalassemia. 
B. Iron deficiency.
C.
Hemolytic.
D.
Pernicious.
E.
Sicklemia. 
28. The erythrocytes of a patient with hypochromic anemia contain 45 % Hb S and 55 % Hb A,. What form of anemia is it?
A.
Microspherocytic.
B.
α-Thalassemia.
C.
Addison-Birmer illness.
D.
Glucose-6-phosphatdehydrogenase deficiency.
E. Sicklemia. 
29. Degenerative and regenerative forms of erythrocytes were found in the peripheric blood of a patient with toxic hemolytic anemia. What cells refer to regenerative?
A.
Spherocytes.
B.
Microcytes. 

C. Reticulocytes.
D.Poikilocytes.
E.
Hyperchromic erythrocytes.
30. A patient with chronic diffuse glomerulonephritis suffers from anemia. What is the pathogenesis of this anemia?
A.
Presence of antibodies to the cells of the peripheric blood.
B.
Iron deficiency.
C.
Increased deficiency of the internal Castle factor.
D.
Hemolysis of erythrocytes.
E. Diminished production of erythropoietin. 
31. A 40-year-old man was diagnosed with sicklemia. What is the mechanism of decreasing the erythrocytes number in the patient's blood?
α. Intracellular hemolysis.
B.
Intravascular hemolysis.
C.
Bleeding.
D.
Inhibition of erythropoiesis.
E.
Disturbance of DNA synthesis. 
32. A 34-year-old woman is diagnosed with hereditary hemolytic microspherocytic anemia (Minovski — Shoffar disease). What is the cause of hemolysis of erythrocytes in this case?
A.
Fermentopathia.
B.
Endogenic intoxication.
C.
Hemoglobinopathia.
D.
Autoimmune lesion.
E. Membranopathia. 

33. In the 6-th month of pregnancy a woman had the following blood findings: the amount of erythrocytes and hemoglobin is reduced, Colour Index is 1.4, megalocytes, oxyfile megaloblasts are present. What type of anemia is it?
A. Iron deficiency. 

B. B12 and folic deficiency.
C.
Myelotoxic.
D.
Aplastic.
E.
Metaplastic. 
34. A woman complains of headache, giddiness, dyspnea during physical activity. For the last 3 years she has been having extensive menstrual bleedings. The patient has normal body type, the skin is pale and dry. The analysis of the blood is as follows: hemoglobin — 90.0 g/1, erythrocytes-3.7-1012/l, Colour Index - 0.7, ESR - 20 mm/h, significant hypochromia of erythrocytes, anisocytosis, poikilocytosis. What type of anemia is it?
A.
Hypoplastic.
B.
Hemolytic.
C.
Acute posthemorrhagic.
D.B12 and folic deficiency.
E. Chronic posthemorrhagic. 

35. After the resection of the stomach a patient developed B)2 deficiency anemia. What color index is characteristic of this anemia?
A.
 0.4.
B.
 0.5.
C.
 0.8.
D. 1.0.
E. 1.4. 
36. Microcythemia, poikilocytosis, and anulocytosis are found in the patient's blood smear. What anemia are these changes characteristic of?
A.
Microspherocytic.
B.
B12 deficiency.
C.
Hypoplastic.
D.
Sicklemia
E. Iron deficiency. 

	Correct answers

	1-A
	2-A
	3-A
	4-A
	5-A
	6-A
	7-A
	8-C
	9-A
	10-D
	11-D
	12-E

	13-D
	14-D
	15-E
	16-D
	17-A
	18-D
	19-A
	20-B
	21-C
	22-B
	23-D
	24-C

	25-A
	26-A
	27-B
	28-E
	29-C
	30-E
	31-A
	32-E
	33-B
	34-E
	35-E
	36-E


Situate task:
1. Patient, 36 years, delivered to the clinic with complaints about a general weakness, dizziness. Objectively: the skin is pale. In a blood test: RBC - 3х1012/l, Hb - 60 g/l, ESR -12 mm/hour.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Describe this pathology according to the ability of the bone marrow to regeneration, color index, type of hemopoiesis.
________________________________________________________________________________________________________________________________________
2. Patient S., 45 years, hospitalized in a gynaecological clinic with the massive uterine bleeding. Objectively: pale skin, rapid pulse. Picture of blood: erythrocytes - 2,8х1012/l; Hb-65g/l, reticulocytes-3‰; ESR-15mm/h. 

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Describe this pathology according to the ability of bone marrow to regeneration, color index, type of hemopoiesis.

________________________________________________________________________________________________________________________________________
3. Patient, 50 years, who was in the mountains during few months, entered into the clinic with complaints about acute general weakness. Objectively: cherry-red colouring of skin and mucuses. AT - 160/100 mm.Hg. PCV - 80/20. Blood test: gemoglobin- 200g/lл, red corpuscles – 8x1012/l, globular value - 0,96, leucocytes – 10x109/l, thrombocytes – 500x109/l, ESR - 2 mm/h.

1. What pathology does this analysis testify about? 

__________________________________________________________________

2. What are the reasons for its origin and the mechanisms of its development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3. Explain the changes in the blood at this pathology.

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Describe this pathology according to  the ability of bone marrow to regeneration, color index, type of hemopoiesis.

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Haemoglobin – 49g/l, RBC - 2,0x1012/l, leucocytes - 3,0x109/l. Blood smear: megalocytes, megaloblasts, anisocytosis, poikilocytosis, there are RBC with the Jolly’s bodies and Cabot’s rings. There are atrophy of tongue papillae, shaky wolk.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Describe this pathology according to  the ability of bone marrow to regeneration, color index, type of hemopoiesis.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Following blood picture was discovered at pregnant woman: RBC - 1,2x1012/l, hemoglobin- 86 g/l, in the blood smear: anisocytosis, poikilocytosis, megaloblasts, megalocytes.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Describe this pathology according to  the ability of bone marrow to regeneration, color index, type of hemopoiesis.

____________________________________________________________________________________________________________________________________________________________________________________________________________
6. In a blood test of a patient: RBC - 2,5x1012/l, haemoglobin – 50g/l. 

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

7. In a blood test of a patient: RBC - 2,9x1012/l, haemoglobin – 65g/l. In the blood smear: reticulocytes - 300‰. Maintenance of indirect bilirubin is multiply in the blood.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. Explain appearance of so high number of reticulocytes in the blood.

____________________________________________________________________________________________________________________________________________________________________________________________________________
Practical work:     «PATHOLOGY OF HEMATOPOESIS. ANEMIA.

(Determination of color index)».

Object of work: to demonstrate the changes of hemoglobin and erythrocytes content and globular value of blood at hemolitic anemia.

Summary: Anemia in a rabbit is caused by preliminary injection of lead acetate subcutaneosly in the dose of 0,08-0,17 ml per 1 kg of body weight for 3 days.

EXPERIMENT № 1. Determination of hemoglobin according to Saly.

Fill the graduated test-tube of hemometer with 1/10 solution of HCІ up to the mark 10. Take the blood up to the mark of 20 and to flow it out on the bottom of the test-tube. Wash the test dropper twice with distilled water and blow it out on the bottom of the test-tube. Wait for 5 minutes until the complete hemolysis occures. Dilute the fluid in the test - tube with the distilled water until its colour coincides with the colour of the standard. 

Determined the amount of hemoglobin in the blood by the low border of the meniscus of the fluid in the test – tube. 

[image: image1.jpg]



1 – graduated tube; 
2 – test-tube; 
3 - rack

Amount of hemoglobin __________________.

EXPERIMENT № 2. Calculation of the erythrocytes number. 

Fill the melangeur for erythrocytes with 0,5 mm3 of blood. Delute it with 3% solution of NaCІ up to the mark of 101. Mix it. Discharge the first drops on to the cotton wool, and then a drop into the chamber for the erythrocytes calculation. Cover the chamber with the glass, fitting its edges to the glass of the chamber.

Calculate the number of erythrocytes in 80 small squares. As to volume of one small square is 1/4000 mm3 and the blood was taken in the delution of 1/200 then for the calculation of the erythrocytes number it is necessary to multiply the number of erythrocytes in 80 small squares by 4000 and by 200 and to divide by 80. That is to multiply by 10000.
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1 – big squares (100); 

2 – big squares are divided into the small one (by 16); 

3 – big squares are divided by lines

Number of erythrocytes ______.

EXPERIMENT № 3. Calculation of color index.

Color index = 3 x Hb / the first 3 figures of erythrocytes.
For example. The number of hemoglobin – 80 g/l, of erythrocytes –3,2 x 1012/l. Colour index = 3 x 80 /320 = 0,75

CI = ______________________________________ = _____________

Conclusion _______________________________________________________
_____________________________________________________________________________________________________________________________________
THEME: PATHOLOGY OF RED BLOOD.

(Morphology of blood)

Actuality of theme.
The pathological changes of erythrocytes can arise up at violation of erythropoiesis, promoted destruction of RBC in the hemopoietic organs and in the peripheral blood, and also as a result of hemorrhage. Thus, in connection with participating of haemoglobin in the transport of oxygen and carbon dioxide, the respiratory function of blood changes foremost.

Anaemia as independent disease or symptom of other organs and systems pathology is the most widespread pathology. Knowledge of etiology and pathogenesis of anaemias is an important constituent in diagnostically - medical process.  

General purpose of the lesson.
To master etiology, pathogenesis and morphological composition of blood at different anemias (according to the classification).

For this it is necessary to know (the concrete purposes):
1. To explain the reasons and mechanisms of anaemias development, related to violations of erythropoiesis (Iron-deficiency, В12- deficiency). 

2. To explain the reasons and mechanisms of hemolytic anemias `development.

3. To explain the reasons and mechanisms of posthemorrhagic anaemias development
4. To be able to define the anaemias according to the morphology of blood.

5. To be able to explain the pathogenetic principles of anaemias treatment.

6. To be able to explain the etiology, mechanisms of development of the iron-deficiency states at children. To expose anaemias of new-born.

7. To expose the most frequent reasons for В12-deficiency of anaemia origin at children.

8. To know etiology, pathogenesis of hemolitic disease of new-born and principles of it prophylaxis and pathogenetic treatment.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. Structure of RBC and haemoglobin (Histology Department)
2. Life cycle of RBC (Normal Physiology Department)
3. Regulation of hemopoiesis. (Normal Physiology Department)

Theoretical questions for the FMC № 2.
1. Etiology, pathogenesis of Iron-deficiency anaemia. Picture of blood. Pathogenetic treatment.

2. Iron-deficiency states at children. Anaemia of new-born. Green sickness.

3. Iron refractory anemia anaemia. Kinds. Reasons, mechanism of development. Picture of blood. Differences from Iron-deficiency anaemia.

4. В12-deficiency anaemia. Reasons, mechanisms of development for children and adults. Picture of blood. Pathogenetic treatment.

5. Hemolytic anaemias. Kinds. Reasons, mechanisms of development of the inherited and aquired hemolytic anaemias.

6. Hemolytic disease of new-born. Reasons, mechanisms of development. Picture of blood. Pathogenetic treatment.
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3. General and clinical pathophysiology/ Edited by Anatoliy V/ Kubyshkin – Vinnytsia: Nova Knuha Publishers – 2011. p.381-409

Testing according system “Krok-I”
Tests of an open database (2010)
1. An immune haemolytic anaemia developed in a patient. What index of the blood serum will increase the most significantly&

A. Indirect bilirubin

B. Direct bilirubin

C. Stercobilinogen

D. Mesobilinogen

E. Protoporphin

2. Hereditary spherocytosis (Minkowsky-Shauffard disease) was diagnosed in a 34-year-old woman. What mechanism caused haemolysis in this patient?

A. Membranopathy

B. Enzymopathy

C. Hemoglobinopathy

D. Autoimmune damage

E. Bone marrow hypoplasia

3. A patient complains that his hair split and fall out, his nails are brittle, his taste is broken. What is the mechanism of the mentioned symptoms?

A. Iron-containing enzymes deficit

B. Vit B-12 deficit

C. Decreased paratyrin production

D. Vit A deficit

E. Decreased thyroid hormones production

4. A B-12 folio-deficit anaemia developed in a patient following the stomach resection 5 years ago. What mechanism is typical for this pathology development?

A. Absence of the internal Casl’s factor

B. Absence of the external Casl’s factor

C. Malabsorption of the vit B-12 in small intestine

D. Deficit of folic acid

E. Deficit of transcobalamin

5. Hypochromic anaemia was diagnosed in a 54-year-old patient, who had permanent contact with lead due to professional activities. Treatment with iron preparations during a month had no effect. In addition, increased level of iron was detected in blood serum. What is the cause of the anaemia?

A. Disorders of porthyrin synthesis

B. Vit B-12 deficit

C. Deficit of folic acid

D. Bone marrow hypoplasia

E. Deficit of proteins

6. A 20-year-old man complains of periodic skin and sclera icteritiousness, fatigue. Minkowsky-Shauffard disease was diagnosed. What is typical for blood film in this case?

A. Microspherocytosis

B. Anulocytosis

C. Agranulocytosis

D. Macrocytosis

E. Thrombocytosis

7. A woman was hospitalised for examination. Decreasing of haemoglobin levels down to 90-95 g/l has been taking place from childhood. Treatment with iron medications had no effect. Blood test results at the moment of hospitalisation: erythrocytes – 3.2 x 1012/l, Hb – 85 g/l, colour index of blood – 0.78, anisocytosis, poikilocytosis, target cell erythrocytes, reticulocytes – 16%. Thalassemia was diagnosed. What type of haemolytic anaemia takes place?

A. Hereditary hemoglobinopathy

B. Hereditary membranopathy

C. Acquired membranopathy

D. Hereditary enzymopathy

E. Acquired enzymopathy

8. A woman developed severe iron-deficiency anaemia on the 6th month of pregnancy. It was diagnosed due to presence in her blood

A. Anulocytes

B. Macrocytes

C. Poikilocytes

D. Reticulocytes

E. Normocytes

9. A B-12 folio-deficit anaemia with disorder of haemopoiesis and appearance of changed forms of erythrocytes in blood developed in a patient following the stomach resection. As an illustration of this pathology might serve presence in blood

A. Megalocytes

B. Microcytes

C. Ovalocytes

D. Normocytes

E. Anulocytes

10. A patient develops decreasing of haemoglobin level and erythrocyte count from time to time. It was figured out from anamnesis that these episodes appear after eating of field beans. What type of anaemia takes place?

A. Hereditary enzymopathy

B. Hereditary membranopathy

C. Iron-deficiency anaemia

D. Hereditary hemoglobinopathy

E. Acquired hemolytic anemia

11. During the study of globin molecule structure it was revealed that glutamic acid was replaced by valine. What hereditary pathology takes place?

A. Sickle-cell anemia

B. Thalassemia

C. Minkowsky-Shauffard disease

D. Favism

E. Haemoglobinosis

12. A hypochromic anemia takes place in a patient with hypoacid gastritis. Anulocytes, microanisocytosis, and poikilocytosis were revealed in a blood smear. What type of anaemia takes place?

A. Iron-deficiency

B. Acute posthaemorrhagic

C. Thalassemia

D. Sickle-cell

E. Pernicious

(2009 - 2004)
13. A 36-year-old patient with respiratory viral infection was treated with sulphanilamide drugs. Blood test findings revealed hyporegenerative normochrome anemia, leukopenia, and thrombocytopenia.  In the bone marrow decreased amount of myelokariocytes was found. What anemia is it?
A.
Posthemorrhagic.
B.
Hemolytic. 

C. Hypoplastic.
D. B12 and folic deficiency. 

E. Iron deficiency. 

14. A patient, who had arrived from Tunis, revealed α-thalassemia with hemolysis of erythrocytes and icterus. The presence of what cells in the blood is typical of this illness?
A. Target-like erythrocytes.
B.
Granular erythrocytes.
C.
Polychromatophilous erythrocytes.
D.
Normocytes.
E.
Reticulocytes. 
15. A 3-year-old child was hospitalized with hemoglobin opathy (sicklemia). What amino acid replaced glutamin acid in the β-chain of hemoglobin S?
A.
Arginine.
B.
Serine.
C.
Thyrosin.
D.
Phenylalanine.
E. Valine. 

16. Beta-thalassemia was revealed in a patient, who came from Tunis. The disease was accompanied by hemolysis and jaundice. The disease was diagnosed on the base of presence in blood:

A. Target-like erythrocytes

B. Grained erythrocytes

C. Polychromatophil erythrocytes
D. Normocytes

E. Reticulocytes

17. During the examination of adolescents that reside in mounting region increase in level of erythrocytes and hemoglobin in peripheral blood was found out. What is the reason for indicated erythrocytosis?

A. Exogenous hypoxia

B. Diseases of lungs

C. Congenital heart disease

D. Condensation of blood due to large loss of water

E. Vakes’s disease

18. Content of hemoglobin and number of erythrocytes significantly decreases in a patient’s blood from time to time. It was found out that such attacks appear after taking some horse beans. What kind of anemia takes place in this case?

A. Enzymopathy

B. Membranopathy

C. Iron deficiency anemia

D. Hemoglobinopathy

E. Acquired hemolytic anemia

19. In blood analysis of 37-years-old woman following data were revealed: content of hemoglobin is 60 g/L, number of erythrocytes is 3.0x1012/L, and color index of 0.6; differential count of leukocytes without any changes; number of platelets is 200x109/L; reticulocytes count of 0.3%; ESR of 18 mm/hour; microcytosis and poikilocytosis of erythrocytes. Indicate the most probable type of anemia according to mechanisms of its development.

A. Hypoplastic anemia

B. Hemolytic anemia

C. Acute post-hemorrhagic anemia

D. Iron deficiency anemia

E. B12-folate deficiency anemia

20. A patient aged 20, has periodically yellowness of sclera and skin that is accompanied by weakness. Minkovski-Shoffar disease is diagnosed. What is the most typical for blood picture in this disease?

A. Reticulositosis

B. Agranulocytosis

C. Macrocytosis

D. Microspherocytosis

E. Thrombocytosis

21. Posthemorrhagic anemia has developed in a patient with periodical bleeding due to uterus fribromyoma. What type of chronic post hemorrhagic anemia takes place in this case?

A. Megaloblastic, hyperchromic, hyperegenerative.

B. Megaloblastic, hypochromic, hyporegenerative.

C. Erythroblastic, hyperchromic, hyporegenerative.

D. Erythroblastic, hypochromic, hyperregenerative.

E. Erythroblastic, hypochromic, hyporegenerative. 
22. Hypochromic anemia was found out in a patient aged 54, who had a prolonged contact with lead at his work. Treatment with iron preparations for a month didn’t give any effect. The increased amount of iron was determined in blood serum. What is this anemia due to?

A. Vitamin B12 deficiency

B. Porphirin synthesis impairment

C. Folic acid deficiency

D. Hypoplasia of bone marrow

E. Erythrocyte hemolysis

23. Excessive flow of estrogens into the blood due to follicle persistence (a state when follicle does not reach complete maturation and ovulation does not take place) often cause uterine bleeding. What anemia may develop in this case?

A. Iron deficiency

B. Sideroachrestic

C. Sickle cell

D. Hypoplastic

E. Metaplastic.

24. Which of the below named anemias relevant to hemoglobinopathies?

A. Minkovsky-Shoffar disease

B. Iron deficiency anemia

C. B12 deficiency

D. Thalassemia

E. Iron refractory anemia

25. Evaluate the blood analysis: erythrocytes 3.10; Hb 90g\L reticulocytes 0.5%. In the smear there are poikilocytes hypochromatic erythrocytes. Blood serum iron is 80 micromol/l. What pathology is this typical for?

A. Minkovsky-Shoffer disease

B. Iron deficiency anemia

C. B12 deficiency

D. Sickle cell anemia

E. Iron refractory anemia

26. The experiment was carried out on a rabbit. The increase of the number of erythrocytes and hemoglobin in the blood due to the stimulation of erythropoiesis by erythropoietin was determined 2 weeks later after the narrowing of renal artery. What increases the formation of erythropoietin?

A. Hypoosmia

B. Hypercapnia

C. Hypoxemia

D. Hyperosmia

E. Hypovolemia

27. Hemolytic anemia with decrease of osmotic erythrocyte resistance that averaged 0.6-0.5 was revealed in a smear of venous blood during microscopic examination. What substance accumulation in the blood plasma may also indicate the development oh hemolytic anemia?

A. Creatinine

B. Urea

C. Indirect bilirubin

D. Lactic acid

E. Inorganic phosphate

28. Hypochromia of erythrocytes, micro-, anisocytosis, poikilocytosis, are determined in the blood in case of development of iron deficiency and iron refractory anemia. What index must be determined to carry out differential diagnosis of these anemias?

A. Serum chlorine

B. Serum phosphorous

C. Serum magnesium

D. Serum calcium

E. Serum iron

29. A patient aged 32 with massive hemorrhage due to car accident trauma was admitted to the hospital. Pluse-100 beats per min, respiratory rate-22 per 2 min, BP-100/60 mmHg. What blood change will be the most characteristic in an hour after hemorrhage?

A. Erythropoenia

B. Hypoproteinemia

C. Hypovolemia

D. Leucopoenia

E. Erythrocyte hypochromia

30. Singular oxyphilic normoblasts appeared in the blood of a patient after acute post-traumatic hemorrhage composing 15% of blood volume. On supravital staining 25% of reticulocytes were found. What is the patient anemia according to its ability of regeneration?

A. Hyperregenerative

B. Regenerative

C. Hyporegenerative

D. Aregenerative

E. Hypo- and aregenerative

31. What index of blood analysis is the most typical for beta-thalassemia?

A. Considerable decrease of erythrocytes and hemoglobin

B. Erythrocytes with basophilic stippling

C. Increase of fetal hemoglobin

D. Target-like erythrocytes 

E. Increase of met-hemoglobin

32. A patient had anemia due to profuse blood loss. What blood changes are typical at the beginning of development of acute post-hemorrhagic anemia?

A. Presence of megalocytes in the blood

B. Absence of reticulocytes

C. Poikilocytosis, anisocytosis

D. Hyperchromia

E. Normochromia

33. Erythropenia, hyperchromia, normocytes, macrocytes, megalocytes, poikilocytosis were found out in a patient’s blood at examination. What is the cause of this pathology?

A. Ascariasis

B. Deficiency of gastromucoprotein

C. Iron deficiency in food

D. Trichocephaliasis

E. Fequent loss of blood

34. In an infant, who is under an artificial nutrition with cow milk, severe anemia has developed. At the blood count of the infant: number of erythrocytes is 4x1012/L, content of hemoglobin is 68 g/L, reticulocytes of 0%. What kind of anemia developed in the infant?

A. Sickle-cell anemia

B. Inborn hemolytic anemia

C. B12-deficiency anemia

D. Hypopastic anemia

E. Iron-deficiency anemia

35. Predomination of erythroblasts, normoblasts and megaloblasts was revealed in blood analysis of a patient with anemia. The same cells were found in bone marrow. What type of anemia do these changes characteristic for?

A. Post-hemorrhagic

B. Hemolytic

C. Aplastic

D. B12-folate deficiency anemia

E. Iron-deficiency anemia

36. Funicular myelosis and hyperchromic anemia developed in a man 7 years later after the stomach resection due to ulcer. What pathogenic mechanism of changes in spinal cord is the most possible one?

A. Hypoxia impairment in anemia

B. Accumulation of methylmalonic acid in cyanocobalamin deficiency

C. Impairment of DNA in cyanocobalamin deficiency

D. Deficiency of folic acid

E. Deficiency of iron containing enzyme

37. Examining the oral cavity of a patient, a dentist paid attention to the presence of inflammatory-dystrophy process in the mucous membrane (Gunter’s glossitis, atrophic stomatitis). Blood analysis revealed hyperchromic anemia. What factor is a cause of this disease?

A. Hypovitaminosis B6
B. Hypovitaminosis A

C. Increase of stomach juice acidity

D. Hypovitaminosis B1
E. Hypovitaminosis B12
38. A female patient complains of malaise, weakness, breathlessness, rapid fatigability, and dizziness. Her blood test data: erythrocytes-1.8x1012/L, Hb-80 g/L, leukocytes-3.2x109/L, color index-1.5. Anisocytosis, poikilocytosis, megaloblasts, megalocytes were found in smear. What is the possible diagnosis?

A. B12-deficiency anemia

B. Posthemorragic anemia

C. Acute leukemia

D. Iron deficiency anemia

E. Immunohemolytic anemia

39. Anemia, leuko- and thrombocytopenia, color index-1.3, presence of megaloblasts and megalocytes were determined in the laboratory analysis of blood of a patient a year later after he was operated on for subtotal resection of the stomach for the ulcer of lesser curvature of the stomach. What factor deficiency results in these changes?

A. Gastromucoprotein

B. Gastrin

C. Pepsin

D. Chlorine hydrate

E. Mucin

40. Amino acids replacement in alpha and beta chains of hemoglobin takes place in a number of hemoglobimopathies. Which of them is typical for HbS (sickle-cell anemia)?

A. Glycine to serine

B. Aspartate to lysine

C. Methionine to histidine

D. Glutamate to valine

E. Alanine to serine

41. Hereditary microspherocytic hemolytic anemia (Mincovsky-Shoffar disease) was diagnosed in a woman aged 34. What mechanism caused hemolysis of erythrocytes in the patient?

A. Enzymopathy

B. Hemoglobinopathy

C. Autoimmune impairment

D. Membranopathy

E. Hypoplasia of bone marrow

42. Megaloblastic anemia was diagnosed in a patient. What substance deficiency may cause the development of this disease?

A. Cyanocobalamin

B. Cholecalciferol

C. Magnesium

D. Glycine

E. Copper

43. Three years ago a man aged 45 was operated on for stomach resection. After the operation the content of erythrocytes in the blood is 2.0x1012, Hb 85 g/l, color index-1.27. What vitamin absorption is impaired that causes the change of erythropoiesis?

A. C

B. P

C. A

D. B6
E. B12
44. Substitution of the glutamic acid on valine was revealed while examining initial molecular structure. For what iherited pathology is this typical?

A. Minkowsky-Shauffard disease

B. Sickle-cell anemia

C. Favism

D. Talassemia

E. Hemoglobinosis

45. A 58-year-old woman complaints of increased tiredness, decreased capasity for work, somnolence and dyspnea during fast walking. Blood test revealed: erythrocytes -4,6x1012/l, hemoglobin - 92 g/l, colour index – 0,6. Blood smear demonstrated high contents of microcytes and anulocytes. What anemia is it typical for?

A. Hemolytic

B. Iron deficiency

C. Acute posthemorragic

D. Penicious

E. Sickle cell

46. A 43-year-old man suffers from chronic atrophic gastritis and Megaloblastsc hyperchromic anemia. He also has methylmalonic aciduria. Insufficiency of what vitamin led to the development of such complex of symptoms?

A. Vitamin B5
B. Vitamin B2
C. Vitamin B12
D. Vitamin B3

E. Vitamin B1
47. A woman with III (B),  Rh- blood group born a child with II (A) blood group. The child is diagnosed with hemolytic disease of newborn as a result of rhesus incompatibility. What blood group is the child΄s father likely to have?

A. I (0), Rh+
B. I (0), Rh-
C. II (A), Rh-
D. II (A), Rh+
E. III (B), Rh+
48. Examination of a 43 y.o. anephric patient revealed anemia symptoms. What is the cause of this symptoms?

A. Iron deficiency

B. Vitamin B12 deficiency

C. Enchanced destruction of erythrocytes

D. Folic acid deficiency

E. Reduced synthesis of erythropoetins

49. Surgical removal of a part of stomach resulted in disturbed absorption of vitamin B12, it is excreted with feces. The patient was diagnosed with anemia. What factor is necessary for absorption of this vitamin/

A. Gastrin

B. Gastromucoprotein

C. Pepsin 

D. Folic acid

E. Hydrochloric acid

50. A 56 year old patient came to a hospital with complaints about general weakness, tongue pain and burning, sensation of limb numbness. In the past he underwent resection of forestomach. In blood: Hb-80 g/l; erythrocytes-2,0x1012/l; colour index-1,2, leucocytes-3,5x109/l. What anemia type is it?

A. B12-folate deficient

B. Iron-deficient

C. Posthemorragic

D. Aplastic

E. Hemolytic

51. Packed cell volume of a man was 40% before the trauma. What packed cell volume will be observed 24 hours after blood loss of 750 ml?

A. 30%

B. 40%

C. 55%

D. 50%

E. 45%

52. A patient was diagnosed with autoimmune hemolitic cytotoxic anemia. What substances are antigens in II type allergic reactions?

A. Hormones

B. Modified receptors of cell membranes

C. Antibiotics

D. Serum proteins

E. Inflammation modulators

53. A 55 y.o. woman consulted a doctor about having continuous cyclic uterine hemorrhages for a year, weakness, dizziness. Examination revealed skin pallor. Hemogram: Hb-70 g/l, erythrocytes-3,2x1012/l, color index-0,6, leucocytes-6,0x109/l,reticulocytes-1%; erythrocyte hypochromia. What anemia is it?

A. Iron-deficiency anemia

B. Aplastic anemia

C. Hemolytic anemia

D. Chronic posthemorhagic anemia

E. B12-folate-deficiency anemia

54. Patient, 52 years old, had the operation of stomach resection three years. In the blood: erythrocytes - 2,0х1012/l, Hb-85 g/l, GV - 1,27. Violation of what vitamin uptake caused such changes?
A. P

B. B12
C. B6
D. A

E. C 

55. Inkcretory function of kidneys is violated at a patient with chronic glomerulonephritis. To the deficiency of what uniform elements of blood will it lead?
A. Red corpuscles
B. Red corpuscles and leukocytes

C. Thrombocytes

D. Leukocytes

E. Leukocytes and thrombotcytes 

56. Long-term starvation cure of a patirnt resulted in deminieshed ratio of albumines and globulines in plasma. What of the following will be result of these changes?

A. Decrease of ESR

B. Hypercoagulation

C. Increase of ESR

D. Increase of hematocrit

E. Decrease of hematocrit

57. 2 years ago a patient underwent resection of pyloric part of stomach. He complains of weakness,periodical dark shadows beneath his eyes, dyspnea. In blood: Hb:-70 g/l, erythrocytes-3,0x1012/l, colour index-0,7. What changes of erythrocytes in blood smears are the most typical for this condition?

A. Microcytes

B. Shizocytes

C. Megalocytes

D. Ovalocytes

E. Macrocytes

58. A three-year child with the fever after taking an aspirin has increased hemolysis of red corpuscles. Insufficiency of what enzyme could cause hemolytic anaemia at a child?
A.  Glucose 6-phosphate dehydrogenase
B.  (- glutamintransferase

C.  Glycerophosphatedehydrogenase

D.  Glucose 6-phosphatase
E.  - 
59. A 20 year old patient complains of general weakness, dizziness, quick fatigability. Blood analysis results: Hb-80 g/l. Microscopical examination results: erythrocytes are of modified form. This condition might be caused by:

A. Acute intermittent porphyria

B. Hepatocellular jaundice

C. Obturative jaundice

D. Addison’s disease

E. Sickle-cell anemia
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Situate task:
1. Patient, 40 years, delivered to the surgical clinic with the knife wound of the thorax. Objectively: the skin is pale, BP-70/40 mm Hg, tachycardia. In a blood test: RBC - 3х1012/l, Hb – 60g/l; reticulocytes - 15‰, ESR -12 mm/h.

1. What is the pathology at this patient?
__________________________________________________________________
2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________

4. What does amount of reticuloctes testify about?

__________________________________________________________________

5. Describe this pathology according to the pathogenesis, color index, type of hemopoiesis, ability of bone marrow to regeneration.

____________________________________________________________________________________________________________________________________________________________________________________________________________

2. Patient S., 55 years, hospitalized in a gynaecological clinic with complaints about the protracted and large uterine bleeding during the last year. A skin is pale, rapid pulse. Picture of blood: erythrocytes. -2,8х1012/l; Hb-65g/l, reticulocytes 3‰; ESR -15 mm/h. Iron of blood plasma - 6 micromole/l.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What regenerative and degenerative changes of RBC is possible to find out in the blood smear at this pathology?

____________________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe pathogenesis of this pathology.

____________________________________________________________________________________________________________________________________________________________________________________________________________

5. Describe this pathology according to the ability of the bone marrow to regeneration, color index, type of hemopoiesis.

____________________________________________________________________________________________________________________________________________________________________________________________________________

3. Haemoglobin – 90g/l, RBC - 2,9x1012/л. In the blood smear: reticulocytes- 30‰. Maintenance of indirect bilirubin in the blood is multiplied.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe this pathology according to the ability of the bone marrow to regeneration, color index, type of hemopoiesis.

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Following picture of blood was founded at a patient: RBC - 1,4x1012/l, hemoglobin- 82g/l, in the blood smear: anisocytosis, poikilocytosis, megaloblasts, megalocytes.

1. What is the pathology at this patient?
__________________________________________________________________

2. What are the reasons for this anemia development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3. What are the mechanisms of this anemia development?

____________________________________________________________________________________________________________________________________________________________________________________________________________

4. Give the morphological description of megaloblasts and megalocytes?

____________________________________________________________________________________________________________________________________________________________________________________________________________

5. What violations from the side of other organs and systems are possible at this anemia? What are the mechanisms of their development?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Following blood picture was discovered at a patient: RBC-1,6x1012/l, haemoglobin-70g/l. In a blood smear: anisocytosis, poikilocytosis, megalocytes, reticulocytes are absent, neutrophyles polysegmentation, leukopenia.

1. What is the pathology at this patient?
__________________________________________________________________

2. Calculate the color index.

__________________________________________________________________

3. What is the mechanism of this pathology development?

________________________________________________________________________________________________________________________________________
4. Describe this pathology according to the ability of bone marrow to regeneration, color index, type of hemopoiesis.

________________________________________________________________________________________________________________________________________
6. The girl of 3 month is hospitalized (by nationality - moroccan). Objectively: skin and scleras are icteric, temperature of body - 390С, a spleen and liver is increased, urine is black, contains of haemoglobin and haeemosiderin. Blood test: haemoglobin - 70 g/l, RBC - 2,3x1012/l, leucocytes-15x109/l, neutrophylic leukocytosis with a left nuclear shift, ESR – 25mm/h, poikilocytosis, anisocytosis, single sickle-cells. Haemoglobin HBS and HBA was discovered. 
1. What pathology is observed at a child?

__________________________________________________________________
2. Calculate the globular value.

__________________________________________________________________
3. Explain the mechanism of hemoglobinuria development.

____________________________________________________________________
4. Describe this anemia by 4 known classifications.

________________________________________________________________________________________________________________________________________
7. Patient N., 68 years, seven years ago carried the total resection of stomach concerning ulcerous illness. Was hospitalized in a therapeutic clinic with complaints about a general weakness, dizziness, pain and heartburn in the area of tongue, feeling of numbness and “gooseflesh” in extremities. Objectively: pallor of skin, smooth and laked, bright red tongue. Blood test: haemoglobin – 33g/l, red corpuscles - 0,8x1012/l, leucocytes – 3x109/l, thrombocytes – 90x109/l, ESR – 14mm/h, anisocytosis, poikilocytosis, megalocytes with the Jolly’s bodies and Cabot’s rings, hyperchromia of red corpuscles.
1. What pathology is observed at a patient?

__________________________________________________________________
2. Calculate the globular value.

__________________________________________________________________
3. What is the mechanism this blood pathology development?

_______________________________________________________________________________________________________________________________________
4. Describe this anemia by 4 known classifications.

____________________________________________________________________________________________________________________________________
Practical work:     “PATHOLOGY OF HEMATOPOIESIS. ANAEMIA. 

(Morphology of blood)”

Object of work:  to study the changes of morphological blood picture at different types of anaemia.

EXPERIMENT № 1. Preparation of blood smears of rabbit with hemolytic anaemia.

2 days prior to experiment enter to the rabbit under a skin 0,08-0,17 ml lead acetate on the 1 kg of the body weight. 

Do the smears of the blood got from the ear of rabbit. Dry out the smears on air, fix by mixture of Nikiforov and paint by Romanovsky 30-40 min.

Examine the smears and sketch the morphological changes of blood picture in the protocols.

Conclusions__________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________
EXPERIMENT № 2. Microscopic examination of blood smears of patients with В12-deficiency anaemia. 

Smears of blood are of patients being on treatment in the hematological department of regional hospital named after M.I. Pyrogov.

Sketch the morphological changes at this anaemia at the protocols. 
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Hemolytic anemia
1 – ____________________________
2 – ____________________________
3 – ____________________________
4 – ____________________________
5 – ____________________________
6 – ____________________________
7 – ____________________________
8 – ____________________________
9 – ____________________________
10 – ___________________________
11 – ___________________________
12 – ___________________________
13 - ___________________________
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Iron-deficiency anemia
1 – ____________________________

2 – ____________________________

3 – ____________________________

4 – ____________________________

5 – ____________________________

6 – ____________________________

7 – ____________________________

8 – ____________________________
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В12-deficiency anemia
1 – ____________________________

2 – ____________________________

3 – ____________________________

4 – ____________________________

5 – ____________________________

6 – ____________________________

7 – ____________________________

8 – ____________________________

9 – ____________________________

10 – ___________________________

11 – ___________________________

12 – ___________________________

13 - ___________________________
Conclusions______________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
THEME: PATHOLOGY OF WHITE BLOOD. 

LEUKOCYTOSIS. LEUKOPENIA.
Actuality of theme. 
Pathological processes in an organism are not strictly isolated and the system of blood reacts on the whole on them. There are quantitative and qualitative pathological changes of leukocytes. These changes can be the result of primary demage of leukocytic row cells at the hemopoietic tissue or at the circulatory system by the various factors of external environment. The secondary changes of leukocytes arise up as the proper, often protective reaction of organism on pathological processes. Knowledges of general conformities to the law of leukocytes system violations development are necessary for successful diagnostics and treatment of many diseases.

General purpose of the lesson. 

To learn reasons and mechanisms of leukocytosis and leukopenia development. To learn the qualitative changes of leukocytes at different diseases.

For this it is necessary to know (the concrete purposes):
1. To select principal reasons of different types of leukocytosis and leukopenia origin.

2. To explain the mechanisms of different types of leukocytosis and leukopenia development.

3. To model leukocytosis and leukopenia. 

4. To count the amount of leukocytes and explain its changes.

5. To define the qualitative changes of leukocytes.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. Number of leukocytes, percent correlation of different forms of leukocytes. (Normal Physiology Department)

2. Functions of leukocytes. (Normal Physiology Department)

3. Morphological features of different forms of leukocytes. (Normal Physiology Department)

The checking of primary level of knowledges.
Give the answers to the following questions:

1. Leukocytosis, definition.

2. Types of leukocytosis according to the reasons of development.

3. What is absolute leukocytosis?

4. What is relative leukocytosis?

5. Types of leukocytosis according to the mechanism of development.

6. Types of leukocytosis according to the cellular composition.

7. What is the difference between physiological and pathological leukocytosis?

8. Examples of physiological leukocytosis.

9. What pathology is neutrophilic leukocytosis characteristic for?

10. What pathology is eosinophilic leukocytosis characteristic for?

11. What pathology is basophilic leukocytosis characteristic for?

12. What pathology is lymphocytosis characteristic for?

13. What pathology is monocytosis characteristic for?

14. Leukopenia, definition.

15. Types of leukopenia according to the mechanism of development.

16. Types of leukopenia according to cellular composition.

17. Agranulocytosis, definition.

18. Types of agranulocytosis according to pathogenesis.

19. What is a leukogram?

20. What is a nuclear shift?

21. What states is a nuclear shift to the left characteristic for?

22. What states is a nuclear shift to the right characteristic for?

23. Types of nuclear shift to the left.

24. Examples of degenerative changes of leukocytes.

Standards of answers at the theoretical questions of initial level of knowledges:

1. It is multiplying the amount of leukocytes in the unit of blood volume higher than 9х109/l.

2. Physiological and pathological.

3. Characterized by multiplying the absolute amount of leukocytes in unit of blood volume.

4. Characterized by multiplying the separate forms of leukocytes in comparing to other.

5. А) As a result of increased leukopoiesis (reactive, tumour hyperplasia) 

B) As a result of the increased exit of leukocytes from the bone marrow to the blood

C) Redistributive

6. А) Neutrophilic 

B) Eosinophilic 

C) Basophilic 

D) Lymphocytosis 

E) Monocytosis
7. Relative leukocytosis is short-term and it is not accompanied with the changes of leukogram.

8. А) Alimentary 

B) Myogenic 

C) Emotional 

D) Static 

E) Leukocytosis of pregnant 

F) Leukocytosis of new-born

9. А) Purulent inflammation 

B) Aseptic inflammation 

C) Chronic myeloleukemia

10. А) Allergic reactions 

B) Helminthiasis 

C) Chronic myeloleukemia

11. А) Autoallergy 

B) Chronic myeloleukemia 

C) Haemophilia

12. А) Acute infectious diseases (whooping-cough, viral hepatitis) 

B) Some chronic infectious diseases (tuberculosis, syphilis, brucellosis) 

C) Chronic lymphocytic leukemia

13. А) Chronic specific infections (tuberculosis, brucellosis) 

B) Infectious mononucleosis 

C) Infections caused by Rickettsia and protozoan (epidemic typhus, malaria)

14. It is diminishing of amount of leukocytes in unit of blood volume below 4х109/l.

15. Absolute and relative

16. А) Neutropenia 

B) Lymphopenia 

C) Eosinopenia 

17. D) Monocytopenia
18. It is a clinical-hematological syndrome which is characterized by diminishing or absence of granulocytes in unit of blood volume. 

19. А) Myelotoxic

B) Immune

20. It is percent correlation of different forms of leukocytes.

21. It is violation of correlation between the different forms of neutrophiles.

22. А) Purulent inflammation 

B) Chronic myeloleukemia
23. А) В12-deficiency anaemia 

B) Folic acid-deficiency anaemia 

C) Action of ionizing radiation

24. А) Regenerative

B) Hyperregenerative

C) Degenerative 

D) Regenerative-degenerative

25. А) Anisocytosis 

B) Presence of the toxic granulosity
C) Absence of physiological granulosity 

D) Pyknosis of nuclei 

E) Hyper- or hyposegmentation of nuclei

Theoretical questions for the FMC № 2.
1. Leukocytosis, definition. Classification of leukocytosis.

2. Reasons and mechanisms of different forms of leukocytosis development.

3. Shifts of leukogram. Types of shift. Value of the shifts determination. Reasons of different types of shifts development. 

4. Qualitative changes of leukocytes, their value in pathology.

5. Leukopenia, definition. Classification. Reasons and mechanisms of development. Picture of blood at the different types of leukopenia.

6. Value of leukocytosis and leukopenia for an organism. 

7. Agranulocytosis, definition. Kinds. Reasons. Mechanisms of development.

Literature. 

1. Handbook of general and Clinical Pathophysiology/ Edited by prof.A.V.Kubyshkin, CSMU, 2005.p.204-209
2. Pathophysiology/ Edited by prof.Zaporozan, OSMU, 2005p.179-187
3. General and clinical pathophysiology/ Edited by Anatoliy V/ Kubyshkin – Vinnytsia: Nova Knuha Publishers – 2011. p.410-421

Testing according system “Krok-I”

Tests of an open database (2010)
1. A 30-year-old man got approximately 3 grays of radiation. What blood changes will appear in 8 hours after exposure to radiation?

A. Lymphopenia

B. Leucopenia

C. Granulocytopenia

D. Thrombocytopenia

E. Anemia

2. Leucocytosis without changes in leukocyte formula was revealed in a student after exam. Choose the most possible mechanism of relative leucocytosis development.

A. Redistribution of leukocytes in a body

B. Strengthening of leucopoiesis

C. Decreasing of leukocytes destruction

D. Deceleration of leukocytes migration towards tissues

E. Acceleration of leucopoiesis

3. Hematologic syndrome is one among signs of acute radiation sickness. What changes in peripheral blood are typical for period of primary reactions?

A. Leucocytosis, lymphopenia

B. Leukopenia, lymphopenia

C. Leukopenia, thrombocytopenia

D. Leucocytosis, thrombocytopenia

E. Leukopenia, anaemia, thrombocytopenia

4. A woman during a period of herb flowering developed acute inflammatory disease of upper respiratory tract and eyes: hyperemia, oedema, mucosal discharge. What kind of leucocytosis is the most typical?

A. Eosinophilia

B. Basophilia

C. Neutropenia

D. Lymphocytosis

E. Monocytosis

5. Increased leukocyte count was registered in blood smear taking from a patient with appendicitis. What type of leucocytosis might be in this case?

A. Neutrophilic

B. Basophilic

C. Eosinophilic

D. Lymphocytosis

E. Monocytosis

6. A 30-year-old man got 3 grays of ionizing radiation. What changes might be registered in 8 hours?

A. Lymphopenia

B. Leukopenia

C. Granulocytopenia

D. Thrombocytopenia

E. Anaemia

(2009 – 2004)

7. The presence of agranulocytosis was determined in the blood analysis of a liquidator of accident at Chernobyl atomic power station who had got 5 Gr dose of irradiation. What pathogenetic mechanism is the leading one in its appearance?

A. Inhibition of leucopoiesis

B. Increased penetration of granulocytes into tissues

C. Increase of leucocytes destruction

D. Impairment of going out of mature leukocytes from bone marrow

E. Development of autoimmune process. 
8. During the development of acute pulpitis a patient complained of paroxysm of pain in the upper jaw, which is increasing at night, fever. At examination leucocytosis was established in the blood. What kind of leucocytosis is possible in this case?

A. Basophilic leukocytosis

B. Lymphocytosis

C. Eosinophilic leukocytosis

D. Monocytosis

E. Neutrophilic leukocytosis. 
9. Considerable increase of the number of eosinophils in a unit of blood volume was determined during the examination of a 5 years old boy. What may cause eosinophilia in this patient?

A. Helminthic invasion

B. Obesity

C. Hypodynamia

D. Hypothermia

E. Physical exertion

10. Leucocytosis was found out in a person who didn’t complain of his health. The cause of this may be that fact that the blood was taken for analysis after:

A. Physical load

B. Mental work

C. Rest at a health resort

D. Considerable use of water

E. Usage of alcohol

11. Lymphocytosis was revealed in a patient. What diseases may be accompanied by lymphocytosis?

A. Sepsis

B. Helminthic invasion

C. Somatotropin insufficiency

D. Pertussis, chicken pox

E. Bronchial asthma

12. Neutropoenia is found out in a patient who has the manifestations of immunodeficiency. What diseases may neutropoenia be determined in?

A. After profuse haemorrhage

B. Fuzarium fungus poisoning

C. Myeloleukemia

D. Insufficiency of sexual gland function

E. Septic process 

13. Increase of the number of eosinophils was determined in a patient with endocrine pathology during examination. Which of the named diseases may be accompanied by eosinophilia?

A. Pheochromocytoma

B. Conn’s disease

C. Acromegaly

D. Cushing disease

E. Addison’s disease

14. Functional insufficiency of monocytes is accompanied by immunodeficiency. What BAS produced by monocytes stimulate specific reaction?

A. Interleukin-2

B. Lysocime

C. Interleukin-1

D. Fibronectin

E. Myeloperoxidase

15. Relative neutropoenia with degenerative shift was revealed in the blood of a patient with TB during examination. What change of differential blood count corresponds to this state?

A. Decrease of the number of segmented forms and increase of band forms of neutrophils

B. Decrease of lymphocyte number

C. Increase of monocyte number

D. Increase of basophil number

E. Decrease of eosinophil number

16. What conditions are accompanied by neutrophilic leukocytosis with shift of differential count to the left?

A. Purulent inflammation

B. Tuberculosis

C. Infections mononucleiosis

D. Agranulocytosis

E. Alimentaray leukocytosis

17. Patient R. aged 12 was operated on for acute phlegmonous appendicitis. At the examination of his blood, the amount of leukocytes is 12x109/L. On the blood smear there are: basophils – 0%; eosinophils – 2%; monocytes – 2%; juvenile neutrophils – 0%; stab neutrophils – 30%; segmented neutrophils – 43%; lymphocytes – 23%; monocytes – 0%. Stab (immature) neutrophils have pyknosis of nuclei. There is anisocytosis of neutrophils; some of them have toxic granulation. What form of change of leukocyte blood composition takes place in this case?

A. Neutrophilia with degenerative shift to the left.

B. Neutrophilia with regenerative shift to the left.

C. Neutrophilia with hyperegenerative shift to the left.

D. Leukemoid reaction of neutrophil type.

E. Neutrophilia with the shift to the right. 
18. Neutrophil leukocytosis is determined in a patient with chronic myelogenous leukemia. Which variant of nuclear shift of differential count to the left is the most typical for chronic myelogenous leukemia?

A. Regenerative

B. Degenerative.

C. Hyperregenerative.

D. Regenerative and degenerative.

E. Hyporegenerative. 
19. Acute pain in the lower jaw, swelling of the cheek, temperature of 37.6oC occurred in the patient who had had dental caries for some years. What changes in the patient’s blood may be observed in this case?

A. Neutrophilic leukocytosis;

B. Leucopoenia;

C. Moncytosis;

D. Anemia;

E. Eosinophilia. 
20. A patient with acute pulpitis has an increased body temperature and a number of leukocytes up to 14.109/L, differential count represents: basophils-0%; eosinophils-2%; megakaryocytes-0%; juvenile neutrophils-2%; stab neutrophils-8%; segmented neutrophils-58%; lymphocytes-26%; monocytes-4%. How can you evaluate such changes in blood?

A. Neutrophilic lekocytosis with regenerative shift to the left

B. Neutrophilic lekocytosis degenerative shift to the left

C. Neutrophilic lekocytosis with hyperregenerative shift to the left

D. Lymphocytosis

E. Neutrophilic leukocytosis with shift to the right

21. A patient aged 30 took sulfaethidole for infectious process of mucous membrane in the mouth locally (as powder). Preparation has hemotoxic action and the treatment was complicated by the development of agranulocytosis. At examination it was revealed:

A. Increase of agranulocytes in the blood;

B. Decrease of the number of granulocytes in the blood on the background of leukocytosis;

C. Decrease of the number of granulocytes in the blood on the background of leucopoenia;

D. Decrease of the number of neutrophylic granules with their simultaneous increase;

E. Loss of their granules by granulocytes. 
22. A women fell ill with purulent stomatitis. What index of complete blood count is characteristic for this disease?

A. Lymphocytosis

B. Thrombocytosis

C. Leukocytosis

D. Anemia

E. Monocytosis

23. A patient addressed a dentist with complaints of affections of mucous membrane of his mouth. During the examination of the patient ulcerous stomatitis with necrosis in center was revealed at him in area of his palate. In the history of disease of the patient recently endued pneumonia and taking of medicines (sulfonilamides) were present. After administering treatment the doctor pointed the patient for blood analysis. What pathology from below mentioned does doctor suppose?

A. Immune agranulocytosis

B. Iron deficiency anemia

C. Thrombocytopoenia

D. Infectious mononucleosis

E. Infectious lymphocytosis

24. Myocardial infarction was diagnosed in 65-years-old man. Neutrophilic leukocytosis with left shift is present in the blood of this patient. What factors underlie this phenomenon?

A. Products of tissue decay

B. Elevation of mass of muscular fibers

C. Disorders of alveolar ventilation

D. Decrease in glycogen content in the myocardium

E. Increase of arterial pressure

25. Increased concentration of leukopoietins in blood was found in a patient with acute appendicitis. What kind of lekocytosis occurs in these conditions?

A. Neutrophilic

B. Basophilic

C. Eosinophilic

D. Lymphocytosis

E. Monocytosis

26. A patient has deficiency of cyancobalamine and folic acid that leads to disorder of leucopoiesis. What changes takes place in these conditions?

A. Leucopoenia

B. Eosinophilia

C. Basophilia

D. Hemophilia

E. Hyperemia

27. A patient, who was exposed to ionizing radiation, has panmyelophtisis and secondary infections. What changes occur in blood analysis in this case?

A. Agranulocytosis

B. Leucocytosis

C. Eosinophilia

D. Basophilia

E. Hyperemia

28. When examining a blood in a patient, who endued bleeding three days ago, following data was revealed: number of leukocytes is 12x109/L, basophils count is 0%, eosinophils count is 3%, myelocytes count 0%, juvenile neutrophils count is 3%, stab neutrophils count is 12%, segmented neutrophils count is 62%, lymphocytes count 16%, and monocytes count is 4%. What kind of changes of leukocyte differential count takes place in this case?

A. Neutrophilia with regenerative shift to the left

B. Neutrophilia with degenerative shift to the left

C. Neutrophilia with shift to the right

D. Absolute lymphopoenia

E. Absolute monocytopoenia

29. A 40-years-old patient, who was admitted to the surgical department with diagnosis of phlegmona of thigh, had high temperature, tachycardia, and breathlessness. On the blood test of this patient: number of leukocytes is 25x109/L; eosinophils count is 1%, myelocytes count is 1%, juvenile neutrophils count is 15%, band neutrophils count is 25%, segmented neutrophils count is 40%, lymphocytes count 14%, monocytes count is 4%. What kind of shift in differential count is present in this case?

A. Regenerative

B. Hyperregenerative

C. Degenerative

D. Regenerative-degenerative

E. Leukemoid

30. 24 hours after appendectomy blood of a patient presents neutrophilic leukocytosis with regenerative shift. What is the most probable mechanism of leukocytosis development?

A. Amplification of leucopoiesis and decelerated emigration of leukocytes to the tissues

B. Decelerated emigration of leukocytes to the tissues

C. Redistribution of leukocytes in the organism

D. Amplification of leucopoiesis

E. Decelerated leukocyte destruction

31. Having helped to eliminate consequences of a failure at a nuclear power plant, a worker got an irradiation doze of 500 roentgen. He complaines of headache, nausea, dizziness. What changes in leucocytes quantity can be expected 10 hours after  irradiation?

A. Neutrophilic leukocytosis

B. Leukemia

C. Lymphocytosis

D. Agranulocytosis

E. Leukopenia

32. Blood sampling for bulk analysis is recommended to be performed on an empty stomach and in the morning. What changes in blood count can occur if to perform blood sampling after food intake?

A. Increased contents of leukocytes

B. Reduced contents of erythrocytes

C. Reduced contents of thrombocytes

D. Increased plasma proteins

E. Increased contents of erythrocytes

33. A man, 30 years, got an radiation in a dose about 3 Gr. What change in blood will be in 8 hours after radiation?
A.
Granulocytopenia

B.
Thrombocytopenia

C.
Anaemia

D.
Limphopeniya
E.
Leukopenia

34. Parents of 3 year old child have been given him antibiotics with purpose of preventing enteric infections for a long time. Month later the child’s condition changed for the worse. Blood examination revealed apparent leucopenia and granulocytopenia. What is the probable mechanism of blood changes?

A. Autoimmune

B. Redistributive

C. Age-specific

D. Myelotoxic

E. Hemolytic

35. A 26 year old man is in the torpid shock phase as a result of a car accident. In blood: 3,2x109/l. What is the leading mechanism of leucopenia development?

A. Intensified elimination of leukocytes from the organism

B. Lysis of leukocytes in the blood-forming organs

C. Leikopoesis  inhibition

D. Disturbed going out of mature leukocytes from the marrow into the blood

E. Redistribution of leukocytes in bloodstream

36. Two hours after an exam a student had a blood count done and it was revealed that he had leukocytosis without significant leukogram modifications. What is the most probable mechanism of leukocytosis development?

A. Redistribution of leukocytes in the organism

B. Deceleration of leukocyte lyses

C. Leukopoiesis  intensification and deceleration of leukocyte lyses

D. Leukopoiesis intensification

E. Deceleration of leukocyte migration to the tissues
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Situational task:

1. There are a necrotic tonsillitis, fever at a patient. It is known from anamnesis, that a patient constantly takes amidopyrine in case of headache. Leukocytes - 1,5х109/l. Leukogram: eosinophiles - 4%, metamyelocytes - 0%, stab neutrophiles - 2%, segmented neutrophiles - 33%, lymphocytes - 50%, monocytes - 11%.
1) Explain the dicreasing of granulocytes amount.

____________________________________________________________________________________________________________________________________________________________________________________________________________
2) What is the pathology at the patient?

__________________________________________________________________
3) What are the reasons of this pathology development?
____________________________________________________________________________________________________________________________________________________________________________________________________________
4) What are possible consequences?

________________________________________________________________________________________________________________________________________
2. Patient suffers from ascaridiasis. Leukocytes - 15,0х109/l.
1) What type of leukocytes will arise in this case?

__________________________________________________________________
2) Explain the mechanisms of increasing of the leukocytes number at this pathology.

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) Write a leukogram for this pathology.
________________________________________________________________________________________________________________________________________
3. The long-term using of cytostatics caused the necrotic tonsillitis development at a patient.
1) How will change quantitative composition of leukocytes?

__________________________________________________________________
2) Write the leukogram.

_________________________________________________________________________________________________________________________________________________________________________________________________________
3) Explain the mechanism of necrotic tonsillitis development.

________________________________________________________________________________________________________________________________________
4. Patient was hospitalized in a surgical clinic with the frequent exacerbation of chronic osteomyelitis of right crus. An operation on the staggered bone was conducted twice. Remission came only after massive antibacterial therapy. In the blood: leukocytes - 12,0х109/l, neutrophiles prevaile (segmented, stab, metamyelocytes in trace). 
1) What is the connection between the changes of leukocytes and features of clinical course?

________________________________________________________________________________________________________________________________________
2) What properties of leukocytes should be learned additionally for establishment of the frequent exacerbation of disease reasons?

__________________________________________________________________
5. Group the next pathological states (peritonitis, hay fever, benzol poisoning, heart attack, acute radiation disease, ascaridiasis) in 3 groups (for 2 names) by the same types of leukogram changes and similar mechanisms of development. Write down results in the following sequence:
1) Variety of leukogram changes (their name).

____________________________________________________________________________________________________________________________________________________________________________________________________________
2) Mechanisms of development

____________________________________________________________________________________________________________________________________________________________________________________________________________
6. Femur phlegmon was diagnosed at a patient. Though operation, the common state remains grave condition: febrile chill, temperature of body - 39-40ºС, daily fluctuation of temperature - 3-5ºС, tachicardia, shortness of breathing. Blood test: haemoglobin - 83 g/l, red corpuscles - 3,0х1012/l, leukocytes - 80х109/l, GV - 0,83, thrombocytes - 200х109/l, ESR - 50 mm/h, basophiles - 0%, eosinophiles - 0%, promyelocytes - 3%, myelocytes - 12%, stab neutrophiles - 33%, segmented neutrophiles - 40%, lymphocytes - 11%, monocytes - 1%.
1) Explain the changes of blood test.

__________________________________________________________________
2) Reasons, mechanisms of development.

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) Explain the changes of leukogram.

__________________________________________________________________
4) What blood pathology these changes of blood have to be differentiated with?

__________________________________________________________________
7. 
1) Name the characteristic changes of leukocytes at askaridiasis and acute purulent appendicitis.  

____________________________________________________________________________________________________________________________________________________________________________________________________________
2) Describe the mechanisms of their development.
____________________________________________________________________________________________________________________________________________________________________________________________________________
3) Write the leukogram at these pathological processes.

____________________________________________________________________________________________________________________________________________________________________________________________________________
8. There are followings changes of leukogram: myelocytes - 4%, metamyelocytes - 16%, stab neutrophiles - 28%, segmented neutrophiles - 36%, lymphocytes - 8%, monocytes - 8%.
1) What kind of the nuclear shift is observed at this leukogram.

__________________________________________________________________
2) What reasons can cause similar changes from the side of blood?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) What kind of nuclear shifts do you known? Characterize each of them.

____________________________________________________________________________________________________________________________________________________________________________________________________________
Practical work:    

 “PATHOLOGY OF WHITE BLOOD. 

(Leukocytosis. Leukopenia.)”

Object of work: to show the changes of leucocytes amount at a rabbit ander the action of chemical factors on the organism.

Description of experiment: leucocytosis at a rabbit is caused by intraperitoneal introduction of 5 ml of the boiled milk mixed with 5 ml of physiological solution.


Leucopenia is caused by daily subcutaneous introduction of 1 ml of benzol during 8-10 days.

EXPERIMENT № 1.  Count up the initial number of leucocytes at a rabbit. Blood is taken from the regional vein of ear.


For the calculation of amount of leucocytes take blood in a leucocytal melangeur to the mark 0,5 (or 1), and then add a 3-5% acetic acid solution painted by 1% solution of methylene-blue to the mark ІІ (thus, blood is diluted in 10 or 20 times).


Thus an acetic acid dissolves erythrocytes fully but doesn’t damage leucocytes. Shake a mixer for the formation of intimate dredge of leucocytes. Calculation is made in the chamber of Goryaev. Grind the cover glass. Delete 2 drops of mixture from a melangeur. Approach the last one to the border of cover glass. The small drop of liquid passes under the glass. Make calculation by 5-10 min (it is necessary to wait  of leucocytes sedimentation) under the low magnification.


Make a calculation of leucocytes in a chamber on an area of 25 large squares that corresponds to 400 small squares. A calculation is made on the following formula:

	X=
	a x 4000 x b

	
	         c


where:

Х- amount of leucocytes in 1 mm3,

a- amount of leucocytes in 400 small squares,

b- dilution of blood,

c- amount of the counted small squares.           


For example: in 400 small squares 30 leucocytes are counted at dilution in 20 times. Consequently:

 Х = 
[image: image6.wmf]400
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´

´

 = 6000    in 1 мм3, or to increase the amount of the calculated leucocytes on “200”, then Х=6,0х109/л.

Enter to the rabbit intraperitoneal 5 ml of the boiled milk at dilution by physiological solution 1:1. In an hour take blood and again count up the amount of leucocytes.

.

Amount of leucocytes___________________________

EXPERIMENT № 2. Count up the number of leucocytes at a rabbit after introduction of benzol.


The count of leucocytes and calculation make on the method and formula indicated higher.

Amount of leucocytes___________________________
Conclusions______________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________
THEME: PATHOLOGY OF WHITE BLOOD. 
(LEUKEMIA. LEUKEMOID REACTION)
Actuality of theme. 
Tumours of the hemopoietic system – hemoblastosis – take a separate place among the diseases of tumour nature. Leukemia and hematosarcoma belong to hemoblastosis. Leukemias - are the tumours with the primary defeat of bone marrow. Hematosarcomas - are the tumours of hemopoietic cells with extramedullar localization. A blood test is one of basic methods of leukemia diagnostic. Last years the human organism is more added influencing of chemical, physical and biological mutagens..

A study of blood picture at the separate types of leukemia is an important step for early diagnostics of blood diseases, and it is the criterion of leukemia treatment efficiency estimation also.

General purpose of the lesson. To study etiology, mechanisms of development and changes of morphological blood composition at the different forms of leukemia and leukemoid reactions.

For this it is necessary to know (the concrete purposes):
1. To select principal reasons of leukemia and leukemoid reactions origin.

2. To explain the mechanisms of their development.

3. To determine the type of leukemia according to the morphological picture of blood. 

4. To count a leukogram at leukemia, to explain its changes.

5. To define leukemia from leukemoid reactions.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. Common amount of leukocytes, leukogram. (Normal Physiology Department)

2. Functions of leukocytes. (Normal Physiology Department)

3. Morphological features of different forms of leukocytes (Histology Department)

The checking of primary level of knowledges.
Give the answers to the following questions:

1. Leukemia, definition.

2. Types of leukemia according to the morphological picture of blood.

3. Types of leukemia according to the type of the damaged sprout of hemopoiesis.

4. Forms of leukemia according to the amount of leukocytes in the peripheral blood.

5. What is the leukemic form of leukemia?

6. What is the subleukemic form of leukemia?

7. What is the aleukemic form of leukemia?

8. What is the leukopenic form of leukemia?

9. What is leukemic gap?

10. What is blast crisis?

11. What is the leukemoid reaction?

12. Types of leukemoid reactions.

13. What is the tumour progression?

Standards of answers:
1. It is the systemic disease of blood of tumour origin with the primary damage of bone marrow, which is characterized by hyperplasia, metaplasia and anaplasia of hemopoietic tissue..

2. А) Acute 


B) Chronic

3. A) Lymphatic leukemia.

B) Myeloleukemia.

C) Erythremia.

D) Monocytic leukemia.

E) Megakaryocytic leukemia.

F) Undifferentiated leukemia
4. A) Leukemic.


B) Subleukemic.

C) Aleukemic.

D) Leukopenic.

5. Common amount of leukocytes in a peripheral blood more than 50х109/l.
6. Common amount of leukocytes in a peripheral blood from 15 to 50х109/l..

7. Common amount of leukocytes in a peripheral blood in the limits of norm: 4-9х109/l or a bit higher than norm
8. Common amount of leukocytes in a peripheral blood less than 4х109/l.
9. It is the haematological symptom which is characterized by the presence of blast and mature cells in default of transitional forms of leukocytes/

10. It is the haematological simptom, which is characterized by disappearance of transitional forms of leukocytes which were characteristic for a chronic leukemia, and presence of blast forms of leukocytes in the bone marrow and peripheral blood.

11. It is the reaction that looks like a leukemia by the picture of blood, but doesn’t have the tumour origin and never grows into the tumour that it looks like.
12. A) Myeloid (neutrophilic, basophilic, eosinophilic type) 

B) Lymphoid


C) Monocytic


D) Mixed

13. It is the process of acquisition by the tumour of greater malignancy.
Theoretical questions for the FMC № 2.
1. Leukemia, definition. Classification of leukemia.

2. Reasons and mechanisms of leukemia development.

3. Morphological picture of blood at acute and chronic leukemia.

4. Conception about tumour progression. Main points.

5. Features of leukemia at children.

6. Leukemoid reaction, definition. Reasons, mechanisms of their development. Kinds. Difference from leukemia.

7. Erythremia, definition. Reasons of origin. Mechanisms of main manifestations development. Picture of blood. Difference from erythrocytosis. 
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Testing according system “Krok-I”

Tests of an open database (2010)
1. A 21-year-old man complains of fatigue and fever up to 38-40°C. Liver and spleen are enlarged, Hb – 100 g/l, erythrocytes – 2.9 x 1012/l, leukocytes – 4.4 x 109/l, platelets – 48 x 109/l, polymorphonuclear neutrophils – 17%, lymphocytes – 15%, blast cells – 68%. All cytochemical tests are negative. Provide hematological conclusion.

A. Undifferentiated leucosis

B. Chronic myeloleukemia

C. Acute myeloblastic leucosis

D. Acute lymphoblastic leucosis

E. Acute erythromyelosis

2. A blood test was taken in a patient with leukaemia. What is the most typical for acute myeloblastic leukaemia?

A. Leukemic gap

B. Leucocytosis

C. Appearance of myeloblasts in the blood

D. Anaemia

E. Leukocytes degeneration

(2009 – 2004)

3. What blood pathology is the presence of Philadelphia chromosomes in the blood cells and bone marrow cells typical for?

A. Acute myelogenous leukemia

B. Chronic myelogenous leukemia

C. Hodgkin’s disease

D. Burkitt’s lymphoma

E. Chronic lymphocyte leukemia

4. In the patient’s blood analysis the number of leukocytes is 250*109/L. What syndrome does this patient have?

A. Leukemia

B. Leucocytosis

C. Leucopoenia

D. Leucomoid reaction

E. Hyperleucocytosis. 
5. Patient M, aged 20 was admitted to the hospital complaining of high temperature, pain in the bones, and hemorrhage from his gums. Blood analysis of this patient shows: erythrocytes-2.5x1012/L; Hb-80g/L; leucocytes-2.0x109/L; thrombocytes-6.0x109/L; differential count: eosinophils-1%; stab neutrophils-1%; segmented neutrophils-10%; lymphocytes-10%; monocytes-3%; blast cells-75%. What pathology is this blood analysis typical for?

A. Hodgkin’s disease

B. Burkitt’s lymphoma

C. Acute leukemia

D. Infections mononucleosis

E. Chronic leukemia

6. General amount of leucocytes is 90x109/l. In differential count: eosinophils-1%; basophils-0%; juvenile neutrophils-0%; stab neutrophils-2%; segmented neutrophils-20%; prolymphocytes-2%; lymphocytes-70%; Botkin-Gumprecht cells. Cervical, submandibular lymph nodes are enlarged. What pathology is such blood picture typical for?

A. Acute lymphoblastic leukemia

B. Hodgkin’s disease

C. Infectious mononucleosis

D. Chronic lymphocytic leukemia

E. Chronic myelogenous leukemia

7. Hemiparesis appeared in a patient with acute promyelocytic leukemia. What is the main mechanism of the impairment of CNS in this case?

A. Intoxication by leukemic cells decay products;

B. Formation of leukemic infiltrates;

C.Impairment of desintoxicative function of the liver;

D. Cachexia;

E. Increase of thrombogenesis. 
8. A patient with leukemia has general number of leukocytes of 120.0x109/L. What kind of leukemia does this patient have?

A. Leukemic

B. Leucopenic

C. Subleukemic

D. Aleukemic

E. Erythremia

9. Patient with chronic leukemia has acutely increased temperature, breathlessness, marked muscular weakness at insignificant physical exertion, increased sweating, cough. What mechanism of leukemia influence upon organism underlies complications in this patient?

A. Immunodeficiency due to functional inability of leukocytes

B. Internal bleeding because metastases into vessel wall

C. Anemia

D. Tumor progression

E. Airway obstruction because of development of metastases

10. Blood examination revealed leukocytosis, lymphocytosis, Botkin —Gumpreht shades, and anemia. What disease is recognized by these findings?
A. Acute myeloleukemia. 

B. Chronic lymphoid leukosis.
C.
Myelosis.
D.
Infectious mononucleosis.
E.
Acute leukosis. 
11. The test findings of the peripheric blood of a 42-year-old patient are: hemoglobin — 80.0 g/1, erythrocytes - 3.2 -1012/l, leukocytes - 25 -109/l, the leukocytic formula: basophils — 5 %, eosinophils — 9 %, myeloblasts — 3 %, promyelocytes — 8 %; neutrophils: myelocytes  —   11   %, metamyelocytes  — 22 %, stab neutrophile — 17 %, segmentonuclear — 19 %, lymphocytes — 3 %, monocytes — 3 %. What kind of blood pathology does the patient have?
A.
Eritromielosis.
B.
Myeloblastsc leukosis. 

C. Chronic myeliod leukemia.
D.
Promielocytic leukosis.
E.
Panmyelophthisis.
12. A patient with acute myeloblast leukosis has developed liver and spleen enlargement, anemia, myeloblasts in peripheral blood. What principal sign allows to differ myeloblast leukosis from chronic one?

A. Anemia

B. Pancytopenia

C. Leukemic collapse

D. Leukemic cells in peripheral blood

E. Thrombocytopenia

13. Extraction of a tooth, in a patient with chronic lymphocytic leukemia, was complicated by prolonged bleeding. What may cause the hemorrhagic syndrome in this patient?

A. Anemia

B. Lymphocytosis

C. Eosinopoenia

D. Neutropoenia

E. Thrombocytopoenia

14. A patient with acute myeloblast leukosis has developed liver and spleen enlargement, anemia, myeloblasts in peripheral blood. What principal sign allows to differ myeloblast leukosis from chronic one?

A. Anemia

B. Pancytopenia

C. Leukemic collapse

D. Leukemic cells in peripheral blood

E. Thrombocytopenia

15. Following changes were discovered in peripheral blood of patient: erhytrocytes - 3,0x1012/l Hb-80g/l, leukocytes - 1,0x109/l. Leukocyte formula: basophyles - 0%, eosinophyles - 0%, myeloblasts - 64%, promyelocytes - 0%; myelocytes - 0%, metamyelocytes - 0%, stab - 1%, segmentonuclear - 8%, lymphocytes - 24%, monocytes- 3%. Make the diagnosis due to blood picture.
A.
Chronic myeloid leukemia.

B.
Erythremia.

C.
Neutrophyle leukocytosis.

D.
Acute myeloid leukemia
E.
Lymphocytosis 

16. Following changes were discovered in peripheral blood of patient:  erhytrocytes- 3,2x1012/l, Hb – 80g/l, leukocytes. - 25x109/l. Leukocyte formula: basophyles - 5%, eosinophyles - 9%, myeloblasts - 3%, promyelocytes - 8%; myelocytes - 11%, metamyelocytes - 22%, stab - 17%, segmentonuclear - 19%, lymphocytes - 3%, monocytes - 3%. Make the diagnosis due to blood picture..  
A.
Acute myeloid leukemia  

B.
Erythromyelosis  

C.
Neutrophyle leukocytosis  

D.
Eosinophyle leukocytosis  

E.
Chronic myeloid leukemia
17. Patient marks the promoted fatigueability, general weakness during the last year. Following changes were discovered in peripheral blood of patient: erhytrocytes -4.1х1012/l, Hb-119g/l, GV-0.87, leukocytes - 57х109/l, Leukocyte formula: metamyelocytes -0%, stab -0%, segmentonuclear -9%, eosinophyles -0%, basophyles -0%, lymphoblastes -2%, prolymphocytes -5%, lymphocytes -81%, м-3%, platelits-160х109/l, Botkin-Gumpreht bodies in the blood smear. Make the diagnosis due to blood picture.
A.
Chronic lymphoid leukemia.  
B.
Chronic myeloid leukemia  

C.
Acute lymphoblast leukemia  

D.
Acute myeloid leukemia  

E.
Chronic monoleukemia  

18. What changes from the side of leukocyte formula can confirm a diagnosisin the blood at the patient with chronic myeloid leukemia?   
A.
Leukemic gap  

B.
Botkin-Gumpreht bodies  

C.
Hyperregenerative shift of leukocyte formula to the left side 
D.
Degenerative change of formula to the left

E.
Presence of metamyelocytes
19. Following changes were discovered in peripheral blood of patient: erhytrocytes - 2,8х1012/l, Hb – 80g/l, GV - 0,85, thrombocytes - 160х109/l, leukocytes - 60х109/l; basophyles - 2%, eosinophyles - 8%, promyelocytes - 5%, myelocytes - 5%, metamyelocytes - 16%, stab - 20%, segmentonuclear - 34%, lymphocytes - 7%, monocytes - 3%. Make the diagnosis due to blood picture.
A.
Acute myeloid leukemia.

B.
Chronic myeloid leukemia
C.
Hypopoplastic anaemia.

D.
Undifferentiated leukemia.

E.
Hemolitic anaemia.

20. At patient with myeloid leukemia neutrophyle leukocytosis is determined in blood. What variant of nuclear shift of leukocyte formula to the left is most typical for chronic myeloid leukemia?     
A.
Hyperregenepative 
B.
Regenerative  

C.
Degenerative  

D.
Regenerative-degenerative  

E.
- 

21. Amount of leucocytes-90х109/l. In leukocyte formula: eosinophyles -1%, basophyles -0%, metamyelocytes -0%, stab -2%, segmentonuclear -20%, prolymphocytes -2%, lymphocytes -70%, monocytes -5%, Botkin-Gumpreht bodies. Lymphatic nodes are ancreased. Make the diagnosis due to blood picture.
A.
Acute lymphoid leukemia.  

B.
Lymphogranulematosis.  

C.
Infectious mononucleosis.  

D.
Chronic lymphoid leukemia
E.
Chronic myeloid leukemia.  
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Situate task:
1. Anamnesis of patient: hemorrhage of gums, increase of body temperature, pain in bones, necrotic tonsillitis. Blood test: RBC - 2,5х1012/l, haemoglobin - 75g/l, leukocytes - 2,0х109/l. Leukogram: eosinophiles - 1%, neutrophiles: stab neutrophiles - 1%, segmented neutrophiles - 3%, lymphocytes - 3%, monocytes - 1%, blast cells - 91%.
1) What is the pathology at the patient?
__________________________________________________________________
2) What are the reasons for this pathology origin?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) What are the mechanisms of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4) Explain the decreasing of erythrocytes and thrombocytes number.

____________________________________________________________________________________________________________________________________________________________________________________________________________
2. Patient K., 62 years old, suffers from chronic myeloleukemia during 3 years. During this time the state of patient was compensated by antileukemic medicines. There are 80% of blast cells at the last blood smear. Cytoctatic therapy is noneffective.
1) What is the phenomenon?

__________________________________________________________________
2) Name the main points of this process.

____________________________________________________________________________________________________________________________________________________________________________________________________________
3. Common amount of leukocytes in blood - 8х109/l. Leukogram: basophiles - 0%, eosinophiles - 1%, neutrophile metamyelocytes - 0%, stab neutrophiles - 1%, segmented neutrophiles - 18%, prolymphocytes - 2%, lymphocytes - 74%, monocytes - 4%. Small lymphocytes prevail. The Botkin-Gumpreht’s bodies appear in the blood smear. Neck and submaxillary lymphatic nodes are increased.
1) What is the type of leukemia.

__________________________________________________________________
2) What is Botkin-Gumpreht’s body?

__________________________________________________________________
3) How will reactivity of organism change at such blood test? Explain the answer.

________________________________________________________________________________________________________________________________________
4) What is the tumour progression. Name its main points?

____________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________
4. Patient, 50 years, entered to the clinic with complaints about the promoted fatigue, insomnia, headache, pain in a heart, itching of the skin, pain in the bones, hemorrhage of gums. Objectively: cherry-red colour of skin and mucuses, hyperemia of conjunctiva. Liver and spleen are megascopic. There is a trophic ulcer of leg. BP - 160/100 mm Hg. Hematocrit - 80/20. Blood test: haemoglobin - 230g/l, RBC - 8х1012/l, GV - 0,96, leukocytes - 20x109/l, thrombocytes -600x109/l. In a leukogram formula: basophiles - 0%, eosinophiles - 3%, metamyelocytes -1%, stab neutrophiles - 6%, segmented neutrophiles - 63%, lymphocytes - 21%, monocytes - 6%, ESR - 2 mm/h.
1) What is the pathology at the patient?
__________________________________________________________________
2) What are the reasons for its development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) What are the mechanisms of its development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4) Explain the mechanism of hypertension for a patient.

____________________________________________________________________________________________________________________________________________________________________________________________________________
5) Explain the picture of blood changes at this pathology.

____________________________________________________________________________________________________________________________________________________________________________________________________________
6) What is the difference between this pathology and erythrocytosis?

____________________________________________________________________________________________________________________________________________________________________________________________________________
5. Patient L., 54 years, entered to the clinic with complaints about a weakness, promoted fatigueability, dizziness, headache, shortness of breathing, periodic pain in the area of heart, pain in joints, hemorrhages on a skin, nosebleed. Objectively: a liver and spleen are megascopic, a spleen is dense, sickly at palpation. Neck and inguinal lymphatic nodes are megascopic. The temperature of body is promoted. Blood test: haemoglobin - 52g/l, red corpuscles - 1,6х1012/l, GV - 0,97, leukocytes - 8х109/l, thrombocytes -40х109/l. Leukogram: basophiles - 13%, eosinophiles - 5%, myeloblasts -14%, promyelocytes - 10%, myelocytes - 20%, metamyelocytes - 14%, stab neutrophiles -10%, segmented neutrophiles - 10%, lymphocytes - 2%, monocytes - 2%.
1) What is the pathology at the patient?
__________________________________________________________________
2) What are the reasons for this pathology origin?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) What are the mechanisms of this pathology development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4) Explain the mechanisms of erythrocytes and thrombocytes number changes.
____________________________________________________________________________________________________________________________________________________________________________________________________________
Practical work:     “MORPHOLOGICAL BLOOD STRUCTURE 

AT LEUKEMIC MYELOSIS AND LYMPHADENOSIS”.

Object of work: to study the special features of hemopoiesis at leukemia on the base of the morphological blood structure. To study the leucocyte formula shifts at leukemia.

EXPERIMENT № 1. Study the blood smear of the patients with chronic myeloid leukemia, chronic lymphocytic leukemia, acute leukemia. The smears of the patients are from the hematologic department of Pirogov memorial regional clinical hospital.

Draw the blood picture at different kind of leukemia. 

Acute leukemia
        Chronic myelocytic
          Chronic lymphocytic





leukemia

     leukemia
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1_____________________
2_____________________

3_____________________

4_____________________

5_____________________

6_____________________

1_____________________

2_____________________

3_____________________

4_____________________

5_____________________

6_____________________

7_____________________

8_____________________

9_____________________

1_____________________

2_____________________

3_____________________

4_____________________

5_____________________

6_____________________

Conclusions______________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________
EXPERIMENT № 2. Calculation of the leucocyte formula at chronic myeloid and chronic lymphocytic leukemia.

Chronic myelocytic leukemia.

	Basophiles
	Eosinophiles
	Myeloblasts
	Promyeloblasts
	Myelocytes
	Neutrophyles
	Monocytes
	Lymphocytes

	
	
	
	
	
	Juvenile
	Stab
	Segmented
	
	

	
	
	
	
	
	
	
	
	
	


Chronic myelocytic leukemia.

	Basophiles
	Eosinophiles
	Neutrophyles
	Monocytes
	Prolymphocytes
	Lymphocytes

	
	
	Juvenile
	Stab
	Segmented
	
	
	

	
	
	
	
	
	
	
	


Conclusions______________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
THEME: HEMORRHAGIC SYNDROME. VIOLATION OF HEMOSTASIS.
Actuality of theme.
It is heavy to name industry of practical medicine, where there is not blood coagulation disorders. It can be an independent disease and secondary disorders, promoted by pathology of other functional system (violation of blood coagulation as pathological syndrome at cardiac diseases, all types of shock, pathology of labor activity and other). Thus all variety of clinical symptoms of blood coagulation pathology is predefined development of such pathophysiological syndromes, as hypocoagulation, hemorrhagic syndrome, hypercoagulation as a thrombosis or disseminated intravascular coagulation (DIC-syndrome).

Study and knowledge of basic law of hemostasis disorders development is necessary for their successful prophylaxis and treatment.

Extraordinarily widespread pathology is a hemorrhagic syndrome. It is observed at many diseases, complicating their motion. Knowledge of basic mechanisms of hemorrhagic syndrome development is necessary for the doctor of any profession.

General purpose of the lesson - to learn reasons of origin and mechanisms of basic forms of the system of blood coagulation violations development.

For this it is necessary to know (the concrete purposes):
1. To apply modern achievements of physiology of blood coagulation process for the analysis of mechanisms of its violations origin and development.

2. To give a concept „hemorrhagic syndrome” and to define his basic varieties.

3. To explain etiology and pathogenesis of thrombocytopathy and vasopathy, which lie in basis of mechanisms of hemorrhagic syndrome development.

4. To explain the basic manifestations of hemorrhagic syndrome


5. To define the reasons and pathogenesis of haemophilia.

6. To explain directions of pathogenetic treatment of hemorrhagic syndrome different forms.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. System of blood coagulation. Modern pictures of structurally functional organization of coagulative, anticoagulative and fibrinolitic systems (department of physiology).

2. Description of plasma factors of blood coagulation (department of physiology).

3. Role of thrombocytes in blood coagulation (department of normal physiology).

4. Value of tissues components in blood coagulation (department of physiology).

The checking of primary level of knowledges.
Give the answers to the following questions:

1. Name the plasma factors of blood coagulation.

2. What cells of blood contains the factors of blood coagulation?

3. To expose the value of tissues and cellular factors of blood coagulation.

4. What is the coagulative system of blood consist of?

5. Role of liver is in support of hemostasis.

6. Role of endothelium in mechanisms of hemostasis.

Standards of answers at the theoretical questions of initial level of knowledges:
1. Plasma factors of coagulation of blood: 

f.І - fibrinogen 

f.ІІ - prothrombin 

f.ІV - ions of calcium 

f.V - proaccelerin 

f.VІІ - proconvertin 

f.VІІІ - antihemophilic globulin (AHG)

f.ІХ – Christmas’s factor 

f.Х – Stuart-Prayer’s factor 

f.ХІ - plasma thromboplastin antecedent

f.ХІІ - Hageman's factor

f.ХІІІ - fibrinostabilize factor.

2. Thrombocytes, red corpuscles, endotheliocytes, basophiles.

3. Tissues factors of blood coagulation: 

· components of kallikrein-kinin enzyme system (f.ХІV - plasma prekallikrein, f.ХV - high-molecular kininogen) 

· endothelial Vilebrand’s factor, fibrinolysis activators and inhibitor, prostacyclin (inhibitor of thrombocytes agregation) 

· subendothelial structures (e.g., collagen) which activate a factor ХІІ and adhesion of thrombocytes. 

Cellular factors are the group of thrombocytes fators: 

· factor 3 - phospholipid factor 

· factor 4 - albuminous antiheparin factor 

· tromboksan А2 

· erythrocytic analog of factor of 3 thrombocytes - erythroplastin, erythtrocytin. 

4. Anticoagulative system of blood consist of: 

І. Primary anticoagulants, which are constantly synthesized in an organism and always contained in blood plasma. Such as: 

1) antitrombin ІІІ - universal anticoagulant, is proteases inhibitor, synthesized by endothelium of vessels; represses activity of all blood proteolytic enzymes (thrombin, kallikrein, plasmin, f.ХІІа, f.ХІа, f.Ха, f.ІХа, f.VIIа); 

2) heparin (antithrombin ІІ) - releases by tissues and blood basophiles; anticoagulative characteristics has in a complex with antithrombin ІІІ; 

3) α1- antitrypsin, α2- macroglobulin, inhibitor of С1-component of complement – are unspecific protease and factors of blood coagulation inhibitors. 

ІІ. Secondary anticoagulants, which are not contained in blood plasma in a norm, but appear in the process of blood coagulation and fibrinolysis. Such as: 

1) antithrombin II-fibrin - inaktivates thrombin; 

2) products of fibrinolysis - prevents of fibrin polymerization and formation of fibrin structures.

5. There is a synthesis of prothrombin, factors V, VІІІ, ІХ, Х, fibrinogen in a liver, and also, reabsorbtion of vitamin K, that is needed for coagulation.

6. The vascular wall takes part in realization of vascular-thrombocytic hemostasis. The damage of vascular wall results the activation of hemostasis mechanisms: contact activating of thrombocytes and Hageman's factor (f.ХІІ); release of ADP from damaged endoteliocytes, that is the strong activator of adgesion and agregation of thrombocytes; release of tissue thromboplastin (f.ІІІ) that causes the trombin formation directly at the place of vessel damage; release of Vilebrand’s factor, that takes part in adgesion of thrombocytes. 

Also there is a decline of vascular wall thromboresistence as a result of vascular wall damage: diminishing of prostacyclin formation (ingibitor of thrombocytes agregation); diminishing of antithrombin ІІІ secretion (natural anticoagulant); diminishing of endothelium ability to fix the complex heparin-antithrombin ІІІ on the its surface; violation of endothelium ability to release activators of fibrinolysis.

Theoretical questions at the base of which the execution of purpose types of activity is possible.
1. Classification of hemostasis violations by etiology and pathogenesis.

2. Determination of conception „hemorrhagic syndrome”.

3. Reasons of origin and mechanisms of hemorrhagic syndrome development.

4. Etiology and pathogenesis of haemophilia.

5. Hemorrhagic syndrome that is conditioned by vasopathy.

6. Thrombocytopenia, thrombocytopathy - as base of hemorrhagic syndrome development.

7. Etiology and pathogenesis of DIC- of syndrome.

8. Basic manifestations of hemorrhagic syndrome, mechanisms of their development.

9. Directions of hemorrhagic syndrome pathogenetic treatment.
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Testing according system “Krok-I”

Tests of an open database (2010)
1. A patient with burn disease developed disseminated intravascular coagulation syndrome (DIC). Time of blood coagulation is less than 3 min. What stage of DIC might be diagnosed?

A. Hypercoagulation

B. Transitional

C. Hypocoagulation

D. Fibrinolytic

E. Terminal

2. A Chornobyl liquidator developed hemorrhagic syndrome as a sign of acute radiation sickness. What is the most significant in pathogenesis of the syndrome?

A. Thrombocytopenia

B. Impairment of the structure of vessels wall

C. Increasing activity of fibrinolytic factors

D. Increasing activity of blood anticoagulation factors

E. Decreasing activity of blood coagulation factors

3. Haemophilia was diagnosed in a child with hemorrhagic syndrome. It is caused by deficit of what factor?

A. IX (Kristmass)

B. II (prothrombin)

C. VIII (antihaemophilic globulin)

D. XI (prothromboplastin)

E. XII (Hageman's)

4. A hereditary type of coagulopathy with defect of VIII factor of blood coagulability was diagnosed in a patient. Name the phase of blood coagulability in which the primary disorders of coagulation take place.

A. Thromboplastin formation
B. Thrombin formation

C. Fibrin formation

D. Clot retraction

E. Clot sedimentation

(2009 – 2004)

1. A patient was admitted to the hospital with abundant hemorrhoid bleeding. This patient has been suffering from hepatic cirrhosis for a long time. What is the reason for hemorrhage development under hepatic cirrhosis?

A. Activation of fibrinolysis

B. Plasmin deficiency

C. *Prothrombin deficiency

D. Low concentration of thrombostenin in blood

E. Excess of heparin

2. A patient was ill with burn disease that was complicated by DIC syndrome. What stage of DIC syndrome can be suspected if it is known that the patient΄s blood coagulates in less that 3 minutes?

A. *Hypercoagulation

B. Hypocoagulation

C. Terminal

D. Fibrinolysis

E. Transition phase

3. Hemorrhagic syndrome connected to disorders of the third phase of coagulation developed in a patient after hi was operated on pancreas. What is the possible mechanism of development of hemostasis disorder?

A. Elevation in content of heparin in patient’s blood

B. Reduction in fibrinogen synthesis

C. *Activation of fibrinolysis

D. Deficit of fibrin stabilizing factor

E. Reduction in prothrombin synthesis

4. Shonlein-Henoch disease was diagnosed in a patient. What changes in blood cells number are characteristic for this disease?

A. Eosinophilia

B. *Thrombocytopenia

C. Erythropoenia

D. Polycytemia

E. Eosinopoenia

5. Patient has hemorrhage from gums, subcutaneous hemorrhages, and frequent nasal bleedings. Thrombocytopenia was revealed in blood test of this patient. What is the reason for bleeding development in case of thrombocytopenia?

A. Thrombin deficiency

B. *Reduction of thromboplastin formation

C. Excessive heparin formation

D. Activation of fibrinolysis

E. Excess of prostacyclins

6. A boy has congenital disorder of hemostasis: he has prolonged hemorrhage even in case of insignificant injuries, subcutaneous bruises, and bleedings in joint cavities, which restrict the movement activity. Patient’s blood does not coagulate for a long time if it is taken out from the organism and it does not contain coagulation factor VIII. Blood cells count including number of platelets is within norm. What underlies the congenital disease of this boy?

A. *Hereditary gene defect linked with X chromosome

B. Toxicosis of pregnancy in boy’s mother

C. Intrauterine infection

D. Intrauterine intoxication

E. Intrauterine immune conflict

7. Hemophilia B was diagnosed in a child who has hemorrhagic syndrome. This type of hemophilia results from absence of:

A. *Coagulation factor IX (Christmas’s factor)

B. Coagulation factor II (prothrombin)

C. Coagulation factor VIII (antihemophilic globulin)

D. Coagulation factor XI (thromboplastin)

E. Coagulation factor XII (Hageman’s factor) 
8. Hemorrhagic syndrome connected to disorders of the third phase of coagulation developed in a patient after hi was operated on pancreas. What is the possible mechanism of development of hemostasis disorder?

A. Elevation in content of heparin in patient’s blood

B. Reduction in fibrinogen synthesis

C. *Activation of fibrinolysis

D. Deficit of fibrin stabilizing factor

E. Reduction in prothrombin synthesis

9. A female patient, aged 25, was admitted to the hematological department with complains of the appearance of hemorrhages of different sizes on the body; during menstruation there are uterine bleedings. She has been ill for ten years. Paleness of skin and mucous membranes were determined on examination; there are hemorrhages of different size and color on the upper and lower extremities. Pulse = 100 beats/minute, AP 110/70 mmHg. Blood analysis shows: erythrocytes 3.3*1012 /L, Hb 80g/L, thrombocytes 33*109/L; time of blood coagulation: beginning is at 2nd minute, end is at 6th minute; time of bleeding (according to Duke) - 15 minutes. What is the possible diagnosis?

A. Marchiafava-Michelli disease.

B. *Thrombocytopoenic purpura.

C. Glanzman’s thrombasthenia.

D. Willeberandt-Yurgens thrombocytopathia

E. Chronic myelogenous leukemia. 
10. Such appearances as petechiae and ecchymoses develop in a boy aged 7, who often fall ill with acute respiratory diseases. Pathology of internal organs is absent in this patient. What pathology is present in this case?

A. Hypoplastic anemia

B. *Thrombocytopenia

C. Acute leukemia

D. Hemophilia

E. Chronic leukemia

11. A 30-years-old female patient, who is suffering from megrim, often takes analgin. Hemorrhages on skin and frequent nasal bleedings appear in her at the recent time. At her blood analysis: number of platelets is 30x109/L; bleeding time is increased. What do these changes result from?

A. *Autoimmune thrombocytopenia

B. Hemorrhagic vasculitis

C. Hemolytic anemia

D. Angiohemophilia

E. Thrombocytopathy

12. Antihemophilic globulin A (factor VIII) is absent in the blood plasma of a boy with significant hemorrhagic syndrome. What phase of hemostasis is infringed primarily in this boy?

A. Retraction of blood clot

B. Conversion of fibrinogen to fibrin

C. Conversion of prothrombin to thrombin

D. Extrinsic pathway of prothrombinase (thrombokinase) activation

E. *Intrinsic pathway of prothrombinase (thrombokinase) activation

13. A 12-years-old patient was admitted to the hospital with hemarthrosis of knee joint (hemorrhage into joint cavity). This patient has been suffering from hemorrhages since early childhood. What disease does this boy suffer from?

A. *Hemophilia

B. Hemorrhagic vasculitis

C. Iron deficiency anemia

D. Vitamin B12 deficiency anemia

E. Thrombocytic purpura

14. A worker at pharmaceutical plant addresses the doctor with complaints of general malaise, significant hemorrhages from gums, nasal bleedings, and numerous subcutaneous hemorrhages. At blood analysis of this patient following was revealed: number of erythrocytes is 2.2x1012, content of hemoglobin is 48 g/L, presence of neutropenia with relative lymphocytosis, and number of platelets is 35x109/L. What is the possible pathogenesis of thrombocytopenia in this patient?

A. *Decrease of platelet production

B. Enhanced platelet destruction

C. Increase platelet utilization

D. Redistribution of platelets

E. Increased loss of platelets

15. Extraction of a tooth, in a patient with chronic lymphocytic leukemia, was complicated by prolonged bleeding. What may cause the hemorrhagic syndrome in this patient?

A. Anemia

B. Lymphocytosis

C. Eosinopoenia

D. Neutropoenia

E. *Thrombocytopoenia

16. Changes of some indices of blood were revealed at examination of a patient suffered from hemophilia. What of enumerated indices corresponds to this condition?

A. Thrombocytopenia

B. Bleeding time by Duke takes longer

C. Eosinophilia

D. *Time of coagulation takes longer

E. Afibrinogenemia

17. A patient with liver disease revealed the decreasing of prothrombin level in the blood. It can, first of all, result in the impairment of:

A. The first phase of the coagulatory hemostasis

B. Fibrinolysis

C. Vascular-thrombocytic hemostasis

D. *The second phase of the coagulatory hemostasis

E. Anticoagulative properties of the blood

18. A patient suffers from the haemorrhagic syndrome that shows itself in frequent nasal bleedings, posttraumatic and spontaneous intracutaneous and intra-articular haemorrhages. After a laboratory study a patient was diagnosed with the type B haemophilia. This disease is provoked by the deficit of the following factor of blood coagulation:

A. IX

B. VII

C. VIII

D. XI

E. V

19. A patient underwent a surgery for excision of a cyst on pancreas. After this he developed haemorrhagic syndrome with apparent disorder of blood coagulation.
Development of this complication can be explained by:

A. Reduced number of thrombocytes

B. Activation of Christmas factor

C. Insufficient fibrin production 

D .Activation of fibrinolytic system

E. Activation of anticoagulation system

Situate task:
1. Point hemorrhages on a body and hemorrhage of gums appeared at a patient with a leukemia,.
1)
What is the mechanism of this syndrome development?

_______________________________________________________________________________________________________________________________________
3) What changes in the blood picture will be in this case?

____________________________________________________________________________________________________________________________________________________________________________________________________________
4) What treatment can you recommend to this patient?

____________________________________________________________________________________________________________________________________________________________________________________________________________
2. The signs of hemorrhagic syndrome appeared at a patient with the cirrhosis of liver.
1)
What is the mechanism of this syndrome development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
3. Petechias (point hemorrhages) appeared on the skin at a patient with a mechanical joundise.
1)
What link of the hemostasis was violate?

__________________________________________________________________
3) What biochemical blood test must be done, to define this link.

__________________________________________________________________
4. Patient appealed with complaints about widespread point hemorrhages. It is known that a few blood transfusions were conducted to him.
1) What mechanism of this hemorrhages development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
5. A patient is hospitalized concerning rheumatism. He used nonsteroid antiinflammatory drug - aspirin in large doses. Extraction of tooth for a patient was complicated by the bleeding. 
1) Explain pathogenesis of hemorrhagic syndrome for a patient.

____________________________________________________________________________________________________________________________________________________________________________________________________________
6. A patient suffers from chronic lymfocytic leukemia. During an inspection: erythrocytes - 2,7х1012/l, haemoglobin - 60 g/l, leukocytes - 23х109/l, thrombocytes -60х109/l.
1) What reasons can result the violation of blood coagulation? 

____________________________________________________________________________________________________________________________________________________________________________________________________________
3) What are the mechanisms of their development?

____________________________________________________________________________________________________________________________________________________________________________________________________________
7. A boy, 5 years, suffers from haemophilia A. The parents of patient are healthy. 
1) What is in the base of this disease? 
__________________________________________________________________
2) What is the pathogenesis of hemorrhagic syndrome at haemophilia A? 

____________________________________________________________________________________________________________________________________________________________________________________________________________
4) Can the daughters of these parents be ill at haemophilia A?

________________________________________________________________________________________________________________________________________
8. Liver cirrhosis is diagnosed at a patient. 
1) Explain the development of hemorrhagic syndrome for such patient.

____________________________________________________________________________________________________________________________________________________________________________________________________________
9. A patient suffers from a mechanical joindice.

1) What is the mechanism of hemorrhagic syndrome development at this pathology?

____________________________________________________________________________________________________________________________________________________________________________________________________________
10. Feelings of fear, pallor of skin, sticky sweat, pain in the epigastria appeared at a patient after blood transfusion. Objectively: arterial pressure is 70/40 mm Hg, heart beating - 120/min., pulse of the weak filling, breathing frequency - 34/min. Posttransfusion shock was diagnosed. 
1) Name the reasons of this pathology.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2) Expose the pathogenesis of microcirculation disorders at a patient.

____________________________________________________________________________________________________________________________________________________________________________________________________________
11. A patient with the crush syndrome and the clinical picture of acute kidney insufficiency (anuria, azotemia, intoxication) is hospitalized to the reanimatological department.
1) What violation of blood coagulation developed at a patient (describe by all known classifications)? 

____________________________________________________________________________________________________________________________________________________________________________________________________________
2) Explain its starting mechanism. 

____________________________________________________________________________________________________________________________________________________________________________________________________________
Practical work:     “HEMORRAGIC SYNDROME”

Object of work: to show the changes of blood at a hemorragic syndrome (blood coagulation, amount of thrombocytes).

EXPERIMENT № 1. Determination of hemopexis (clotting) time at a rabbit with anaemia caused preliminary injection of lead acetate subcutaneosly in the dose of 0,08-0,17 ml per 1 kg of body weight for 3 days.

Wipe the ear of rabbit by xylol. Puncture of ear regional vein by a needle. Remove the first 2 drops. Fill a mixer by the blood to the mark 0,5 and blow out the blood into the glass slide.

Mark this moment on watches as the start of researches. Each two minutes set the thin tip of the glass stick to the blood drop, do a few spiral movement from a center to periphery of drop and take out the glass stick from the drop. Each time wash the glass stick and wipe dry. Consider the moment when the filament of fibrin will be carried after the tip of glass stick as the beginning of hemopexis. Mark in how many minutes hemopexis will be finished.

In a norm hemopexis by this method began in 4-5 minutes after taking of blood drop.

Beginning of hemopexis ______________.

End of hemopexis ______________.

Time of hemopexis_______________.

EXPERIMENT № 2. Determination of thrombocytes amount.

Puncture of ear regional vein by a needle. Remove the first 2 drops. Apply a drop of 14% solution of sulphuric-sour magnesia into the place of puncture. Mix up blood with magnesia solution in a drop by the paraffined stick and prepare the blood smear. Dry out it on air, fix by Nikiforov’s mixture and paint by the Romanovskyy’s method (40 mins). Count 1000 red corpuscles and all plates which met during this count.


The count is conducted as follows: for example, on 1000 red corpuscles 64 plates are found; number of red corpuscles on the count in a chamber 3500000 in 1 мм3, then


64:3500000 = Х:1000

Х = 
[image: image8.wmf]1000

3500000

64

´

      = 224000 thrombocytes, or 224х109/l       


Number of Thrombocytes____________________________.

Conclusion ______________________________________________________________
________________________________________________________________________________________________________________________________________

TASK 2. Analyse some indexes of thromboelastogramme (ТЕG) at rabbit with the increased and decreased hemopexis.

METHOD. Next constants are measured and calculated at TEG (rate of tape motion 10 mm/mines)^

1. “R”- constant of thromboplastin, which characterizes time is necessity for formation of active thromboplastin (1 phase of hemopexis) – is measured from the beginning of direct ribbon to its dilatation on 2 mm with an addition of the time marked from the beginning of filling of cuvette to his establishment in a vehicle. Reductions of “R” are related to hyperthromboplastinemia, elongation - hypothromboplastinemia.

2. “К”- matches to the 2nd and the beginning of the 3rd phases of hemopexis (to appearance of filaments of fibrin and thrombin). It is measured from the end of “R” and to dilatation of curve on 20 mm. “К” is elongated at the insufficiency of fibrin and thrombin and it is reduced at their surplus.

3. “Ма” (mm)- maximal amplitude of curve, matches to the ending of productive phase of hemopexis and it characterizes ІІІ phase of hemopexis. Retraction of clot begins after it. In norm “Ma” is 40-55 mm. Low “Ма” is observed at diminishing of fibrinogen and thrombocytes or their low functional activity.

4. “Е” (%) is maximal elasticity of clot, which characterizes functional activity of thrombocytes, amount and quality of fibrinogen.

Е = 
[image: image9.wmf]Ма

Ма

-

´

100

100

% (in norm Е = 80-100%)
5.  Index of TEG = R x K (mins) / Ma (mm)     (in norm it is 0,88-1,28)

Compare TEG in a norm and at pathology.             [image: image10.jpg]TEG ina norm

Hypercoagulation

— ]

Hypocoagulation




Conclusions__________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Theme: ANALYSIS OF GEMOGRAM.

Actuality of theme. 
The system of blood is one of the most dynamic systems of organism. 

A study of picture of blood at separate diseases is an important step for early diagnostics of diseases, and also is the diagnostic criterion of estimation of the state of the immune system at the different diseases of internal organs.

General purpose of the lesson. To learn reasons of origin and mechanisms of blood indexes changes at different pathological .

For this it is necessary to know (the concrete purposes):
1. To select the basic changes of blood indexes, explain the mechanisms of their development.

2. To define pathology of blood by the morphological picture of blood.

For realization of purposes of lesson it is necessary to have the base knowledges-skills:
1. To know the indexes of blood in a norm. (department of normal physiology)

2. Scheme of hemopoiesis. (department of histology)

Theoretical questions at the base of which the execution of purpose types of activity is possible.
1. To describe the basic indexes of blood.

2. Indexes of blood at the children of different age.

3. Changes of indexes of blood at different pathological processes, value of these changes for a practical doctor.

4. Analysis of hemograms at different pathological processes.

Literature. 

1. Handbook of general and Clinical Pathophysiology/ Edited by prof.A.V.Kubyshkin, CSMU, 2005.p.192-220
2. Pathophysiology/ Edited by prof.Zaporozan, OSMU, 2005.p.167-197
3. General and clinical pathophysiology/ Edited by Anatoliy V/ Kubyshkin – Vinnytsia: Nova Knuha Publishers – 2011. p.371-459

HEMOGRAM:
№ 1.
Name.


Malinovskyy S.
Haemoglobin
98 g/l
RBC


4,3х1012/l
CI


0,7
Leukocytes

10,6х109/l
Eosinophiles

19%
Basophiles

1%
Neutrophiles
Stab

1%
Segmented
48%
Lymphocytes

18%
Monocytes

13%
ESR


10 mm/h
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 2
Name


Ivanov F.
Haemoglobin

58 g/l
RBC


2,5х1012/l
CI


0,7
Leukocytes

350х109/l
Eosinophiles

1%
Neutrophiles
Stab

1%
Segmented
7%
Lymphoblasts

7%
Prolymphocytes

3%
Large lymphocytes
12%
Meddle lymphocytes
8%
Small lymphocytes
60%
Monocytes

1%
ESR

20 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 3
Name


Sergeev I.
Haemoglobin

110 g/l
RBC


3,5х1012/l
CI


0,9
Leukocytes

150х109/l
Eosinophiles

2%
Basophiles

3%
Myeloblasts

10%
Promyelocytes

10%
Myelocytes

15%
Neutrophiles
Metamyelocytes
15%
Stab

20%
Segmented
24%
Monocytes

1%
ESR


25 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 4
Name


Kats А.
Haemoglobin
88 g/l
RBC


3,7х1012/l
CI


0,7
Leukocytes

9,5х109/l
Eosinophiles

11%
Basophiles

0,5%
Neutrophiles
Stab

2,5%
Segmented
52%
Lymphocytes

30%
Monocytes

4%
ESR


12 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 5
Name


Petrov О
Haemoglobin

82 g/l
RBC


3,9х1012 /l
CI


0,6
Leukocytes

26,8х109/l
Eosinophiles

 - 
Basophiles

 - 
Myelocytes

2%
Neutrophiles
Metamyelocytes
26%
Stab

19%
Segmented
39%
Lymphocytes

8%
Monocytes

6%
ESR


32 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 6
Name


Yaremchuk G
Haemoglobin
58 g/l
RBC


1,4х1012/l
CI


1,2
Leukocytes

3,7х109/l
Eosinophiles

4%
Neutrophiles:
Stab

2%
Segmented
57%
Lymphocytes

31%
Monocytes

6%
ESR


22 mm/h
Morphology of blood
Megaloblasts

2 in visual field

Megalocytes

8 in visual field

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 7
Name


Sydoruk I.
Haemoglobin

86 g/l
RBC


4,1х1012/l
CI


0,8
Leukocytes

26,5х109/l
Eosinophiles

2%
Basophiles

1%
Neutrophiles
Metamyelocytes
2,5%
Stab

18,5%
Segmented
31,5%
Lymphocytes

26,5%
Monocytes

18%
ESR


11 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 8
Name


Kavun O.
Haemoglobin

100 g/l
RBC


3,5х1012/l
CI


0,9
Leukocytes

35х109/l
Eosinophiles

2%
Basophiles

 - 
Neutrophiles
Metamyelocytes
1%
Stab

2%
Segmented
29%
Lymphocytes

52%
Monocytes

14%
ESR


32 mm/h 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 9
Name


Smirnov A.
Age


8 years
Haemoglobin

100 g/l
RBC


2,5х1012/l
CI


0,96
Leukocytes

280х109/l
Neutrophiles
Metamyelocytes
 - 
Stab

1%
Segmented
5%
Lymphoblasts

91%
Lymphocytes

3%
ESR


60 mm/h
Complaints on pain in a throat at swallowing. Fever, bleeding of gums. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 10
Name


Petrov S.
Age


6 months
Haemoglobin

80 g/l
RBC


3,0х1012/l
CI


0,8
Leukocytes

7,2х109/l
Eosinophiles

2%
Neutrophiles:
Segmented
30%
Lymphocytes

65%
Monocytes

3%
ESR


10 mm/h
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 11
1. Time of bleeding by Duke

 - 3 minutes
2. Time of blood coagulation

 - 6 minutes
3. Konchalovsky’s syndrom


 - positive
4. Amount of Thrombocytes


 - 250х109 /l
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 12
1. Time of bleeding by Duke

 - 8 minutes
2. Time of blood coagulation

 - 6 minutes
3. Konchalovsky’s syndrome

 - positive
4. Amount of Thrombocytes


 - 30х109/l
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 13
1. Time of bleeding by Duke

 - 3 minutes
2. Time of blood coagulation

 -1 hour
3. Konchalovsky’s syndrom


 - negative
4. Amount of Thrombocytes


 - 200х109 /l
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Situational tasks (name the changes from the side of red and white blood, make the conclusion according to this changes):

№ 1.
	Patient S., age 7. Entered after 5 days of illness with complaints of expressed malaise, headache, pain at swallow, vomiting. Objective: body temperature is 39.0 °С. At the view of the throat - a bright redness of the soft palate, enlarged tonsils. Supracervical lymph nodes are enlarged and painful on palpation. On the skin there is bright- rose point rash. There is pallor of the nasolabial triangle (Filatov's symptom)

	HEMOGRAME

	Erythrocytes
	4,7 x1012/l
	Thrombocytec
	220 x109/l

	Hemoglobine
	156 g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14,0 mcmol/l

	Reticulocytes
	3 ‰
	ESR
	3 mm/h

	Leukocytes
	15,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	9
	0
	0
	8
	68
	10
	5

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Toxic granulosity of neutrophiles. Knyazkov-Dele bodies


____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 2.

	Patient P., 29 years, had wound of the arm with damage of the artery and 15% of blood lost (800ml)

	HEMOGRAME 1

	Erythrocytes
	4,5x1012/l
	Thrombocytec
	180x109/l

	Hemoglobine
	130g/l
	Hematocrite
	0,44

	CI
	?
	Serum iron
	25,8 mcmol/l

	Reticulocytes
	3‰
	ESR
	3mm/h

	Leukocytes
	6,0x109/l
	
	

	BLOOD SMEAR (Leukograme) 1

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	2
	0
	0
	4
	54
	32
	8

	Anisocytosis+
	Poikilocytosis+
	Anisochromia +

	HEMOGRAME 2

	Erythrocytes
	2.0x1012/l
	Thrombocytec
	250x109/l

	Hemoglobine
	60g/l
	Hematocrite
	0,20

	CI
	?
	Serum iron
	13,0 mcmol/l

	Reticulocytes
	8‰
	ESR
	15mm/h

	Leukocytes
	12,0 x109/l
	
	

	BLOOD SMEAR (Leukograme) 2

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	1
	0
	0
	5
	64
	24
	6

	Anisocytosis ++
	Poikilocytosis++
	Anisochromia ++

	HEMOGRAME 3

	Erythrocytes
	3,8x1012/l
	Thrombocytec
	450x109/l

	Hemoglobine
	100g/l
	Hematocrite
	0,30

	CI
	?
	Serum iron
	11,7mcmol/l

	Reticulocytes
	60‰
	ESR
	20mm/h

	Leukocytes
	18x109/l
	
	

	BLOOD SMEAR (Leukograme) 3

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	1
	0
	9
	20
	60
	8
	2

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Single polychromatophiles, normocytes


____________________________________________________________________________________________________________________________________________________________________________________________________________
№ 3.

	Patient К., 55 years, entered into the clinic with complaints on general weakness, heart beating, dyspnea, pain in the tongue. Periodically he has filling of feeble feed, numbness of the limbs. Last years he has dyspepsia. Objectively: average fatness, edema of the face. Skin, mucosa and sclera are yellowness, t - 37,5° C. There is inflammation of the tongue, atrophy of the lingual papillas, aphtae of the mucosa. Decrease of the stomach secretion, evacuation, atrophy of the stomach mucosa, flattening of the folds were founded.

	HEMOGRAME

	Erythrocytes
	l,8x1012/l
	Thrombocytec
	ІЗОx109/l

	Hemoglobine
	80g/l
	Hematocrite
	0,25

	CI
	?
	Serum iron
	11,9 mcmol/l

	Reticulocytes
	1‰
	ESR
	30mm/h

	Leukocytes
	3,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	1
	40
	49
	10

	Anisocytosis +++
	Poikilocytosis+++
	Anisochromia +++
hyperchromia

	NOTE. Big number of megalocytes, erythrocytes with Cabot's ring and Jolly's body, neutrophils hypersegmented nucleus.


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
№ 4.

	Patient A., 20 years, admitted to the clinic with complaints of fatigue, j ; decrease of workability. Objective: patient of normal fatness. Skin and visible mucous membranes
are pale, easy yellowness of the skin and sclera. Splenomegaly.

	HEMOGRAME

	Erythrocytes
	3,8 x1012/l
	Thrombocytec
	193 x109/l

	Hemoglobine
	90 g/l
	Hematocrite
	0,44

	CI
	?
	Serum iron
	44,2 mcmol/l

	Reticulocytes
	5 ‰
	ESR
	5 mm/h

	Leukocytes
	8,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	2
	0
	0
	5
	68
	20
	5

	Anisocytosis +++
	Poikilocytosis+++
Target cells
	Anisochromia +++

	NOTE. Big number of the erythrocytes with basophilic punctation


________________________________________________________________________________________________________________________________________
№ 5.
	Patient A., aged 12, was admitted to the clinic with complaints of increasing hoarseness, barking cough. Objective: body temperature is 38.0 °С. On examination the throat tonsils are increased, edematous, mucosa with the presence of thick dirty-white incrustation, cover to the soft palate. Regional lymph nodes significantly increased.

	HEMOGRAME

	Erythrocytes
	4,3 x1012/l
	Thrombocytec
	220 x109/l

	Hemoglobine
	143 g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14,0 mcmol/l

	Reticulocytes
	3 ‰
	ESR
	3 mm/h

	Leukocytes
	16,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	3
	6
	55
	19
	7

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Toxic granulosity of neutrophiles. Plasmocytes are in the peripheral blood


____________________________________________________________________________________________________________________________________________________________________________________________________________
№ 6.

	Patient S., aged 6, became ill with an acute rise of the temperature. Objective: The temperature - 38.1 °С. On the skin of the whole body there are papulovesicle rash that occurred almost simultaneously with the rise of temperature.

	HEMOGRAME

	Erythrocytes
	4,7 x1012/l
	Thrombocytec
	220x109/l

	Hemoglobine
	157g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14,0mcmol/l

	Reticulocytes
	3‰
	ESR
	3mm/h

	Leukocytes
	3,6x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	1
	41
	46
	12

	Anisocytosis 
	Poikilocytosis
	Anisochromia 


________________________________________________________________________________________________________________________________________
№ 7.

	Patient В., 40 years, entered into the clinic with complaints on general weakness, dizziness, often syncope. She has increased brittleness of the hear and nails, disorder of the taste (eats raw meat, cereals, chock). There is urinary incontinence at cough and laugh. Hemorrhoid during 15. Objectively: average fatness, edema of the face. Skin, mucosa are pale with sallow complexion. Dryness of skin, fissure of skin, flattening of the nails. In the oral cavity: inflammation of the tongue, atrophy of the lingual papillas, aphtae of the mucosa.

	HEMOGRAME

	Erythrocytes
	3,5x1012/l
	Thrombocytec
	175x109/l

	Hemoglobine
	60g/l
	Hematocrite
	0,40

	CI
	?
	Serum iron
	7,2 mcmol/l

	Reticulocytes
	2‰
	ESR
	10mm/h

	Leukocytes
	4,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	1
	0
	0
	3
	53
	37
	6

	Anisocytosis++, microcytosis 
	Poikilocytosis++
	Anisochromia ++, hypochromia

	NOTE. Single polychromatophyles, normocytes.


________________________________________________________________________________________________________________________________________
№ 8.

	Patient Т., aged 40, fell ill acute. Felt a chill. The temperature is 40°C. Notes weakness, sweating, pain in the muscles, severe headaches, pain in the eyes, lacrimation, photophobia, dry cough, sore throat, difficulty of nasal breathing.

Objective: hyperemia of the face and neck, injection of scleral vessels, skin moist, bradycardia, hypotension. Revealed a diffuse lesion of the upper respiratory tract (rhinitis, pharyngitis, laryngitis, tracheitis).

	HEMOGRAME

	Erythrocytes
	4,1x1012/l
	Thrombocytec
	220x109/l

	Hemoglobine
	137g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14,0 mcmol/l

	Reticulocytes
	3‰
	ESR
	12 mm/h

	Leukocytes
	3,5 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	12
	36
	41
	11

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Toxic granulosity and nuclei vacuolization of neutrophiles. Plasmocytes are in the peripheral blood


________________________________________________________________________________________________________________________________________
№ 9.

	Patient S., aged 28, admitted with complaints of poor appetite, nausea, vomiting, dull pain in the liver, skin itching. Objective: low fatness. Skin and visible mucous membranes and sclera are icteric. On palpation the liver is painful, enlarged in size. The body temperature is 37.3 °С. Biochemical studies have shown an increase in aspartate aminotransferase and alanine aminotransferase. Urine is dark. The feces is discolored.

	HEMOGRAME

	Erythrocytes
	4, 5x1012/l
	Thrombocytec
	220x109/l

	Hemoglobine
	132g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14,0 mcmol/l

	Reticulocytes
	3‰
	ESR
	20mm/h

	Leukocytes
	3,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	6
	35
	46
	13

	Anisocytosis 
	Poikilocytosis
	Anisochromia 


________________________________________________________________________________________________________________________________________
№ 10.

	Patient L, 45 years, entered into the clinic with complaints on hedache, decrease of the memory, disorders of the sleep, pain in the arms, decrease of the appetite, episodic pain in the abdomen, combustions. During last 10 years he was working on the cable production and had the contact with lead. He ignored the safety engineering. Objectively: decrease fatness. Skin, mucosa are pale with sallow complexion. Nystagmus. Tremor of fingers. There is thin lilac band on the gingival border.

	HEMOGRAME

	Erythrocytes
	2,l x1012/l
	Thrombocytec
	140 x109/l

	Hemoglobine
	51 g/l
	Hematocrite
	0,38

	CI
	?
	Serum iron
	91,5 mcmol/l

	Reticulocytes
	8 ‰
	ESR
	10 mm/h

	Leukocytes
	3,8 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	3
	50
	40
	7

	Anisocytosis +++
	Poikilocytosis+++
	Anisochromia +++

	NOTE. Reaction of the urine on the 6-aminolevulinic acid deeply positive


____________________________________________________________________________________________________________________________________________________________________________________________________________
№ 11.
	Patient 0., aged 33, was admitted to hospital in serious condition. It is known from the medical history about frequent bleeding from the nose or gums, menorrhagia (heavy menstruation). Objective: low fatness, pallor of the skin and mucous membranes, petechial rash, bruisings. Inflammatory changes of the mouth, rectum. On auscultation of the heart - functional systolic murmur. Body temperature  
40° C. In the right thigh - avast festering bruise.

	HEMOGRAME

	Erythrocytes
	0,7 x1012/l
	Thrombocytec
	25,0 x109/l

	Hemoglobine
	20g/l
	Hematocrite
	0,28

	CI
	?
	Serum iron
	34,7 mcmol/l

	Reticulocytes
	0‰
	ESR
	45mm/h

	Leukocytes
	0,5 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	0
	18
	74
	8

	Anisocytosis++
	Poikilocytosis++
	Anisochromia ++


________________________________________________________________________________________________________________________________________
№ 12. 

	Patient P., 29 years, had wound of the arm with damage of the artery and 15% of blood lost (800ml)

	HEMOGRAME

	Erythrocytes
	4,5x1012/l
	Thrombocytec
	180x109/l

	Hemoglobine
	130g/l
	Hematocrite
	0,44

	CI
	?
	Serum iron
	25,8 mcmol/l

	Reticulocytes
	3‰
	ESR
	3mm/h

	Leukocytes
	6,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	2
	0
	0
	4
	54
	32
	8

	Anisocytosis+
	Poikilocytosis+
	Anisochromia +


________________________________________________________________________________________________________________________________________
№ 13. 

	Patient P., 29 years, had wound of the arm with damage of the artery and 15% of blood lost (800ml)

	HEMOGRAME

	Erythrocytes
	3,8x1012/l
	Thrombocytec
	450x109/l

	Hemoglobine
	100g/l
	Hematocrite
	0,30

	CI
	?
	Serum iron
	11,7 mcmol/l

	Reticulocytes
	60‰
	ESR
	20mm/h

	Leukocytes
	18x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmen
ted
	
	

	0
	1
	0
	9
	20
	60
	8
	2

	Anisocytosis +++
	Poikilocytosis+++
	Anisochromia +++


________________________________________________________________________________________________________________________________________
№ 14. 

	Patient S., aged 35, the 8* day of illness. The disease begins gradually. Increasing of weakness, headaches, every day the temperature rises. Excrements are detained, meteorism.

	HEMOGRAME

	Erythrocytes
	3,6x1012/l
	Thrombocytec
	160x109/l

	Hemoglobine
	108g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14 mcmol/l

	Reticulocytes
	3‰
	ESR
	22mm/h

	Leukocytes
	3,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	6
	42
	50
	2

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Toxic granulosity of neutrophiles


________________________________________________________________________________________________________________________________________
№ 15.

	A child, 10 years old, was admitted to the clinic with complains on acute pain of joints, particularly shoulder and hip. Objective: average fatness, with a curved spine. Skin and visible mucous yellowness. Splenomegaly. Joints, feet, hands swollen. On the legs – the ulcers. High myopia.

	HEMOGRAME

	Erythrocytes
	3,0x1012/l
	Thrombocytec
	500x109/l

	Hemoglobine
	80g/l
	Hematocrite
	0,38

	CI
	?
	Serum iron
	15 mcmol/l

	Reticulocytes
	18‰
	ESR
	5mm/h

	Leukocytes
	15,5x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	5
	10
	62
	20
	3

	Anisocytosis 
	Poikilocytosis+++
Sickle-cell
	Anisochromia 

	NOTE. Decreased osmotic resistance of the erythrocytes


________________________________________________________________________________________________________________________________________
№ 16.
	Patient R., aged 60, was admitted to the clinic with complaints of malaise, weakness. From history: during the last 5 years revealed the no treatable anemia. Objective: low fatness, unsignificant hepato-and splenomegaly. Body temperature is -38° C. The lymph nodes are palpable painless, enlarged, not soldered to the surrounding tissues.

	HEMOGRAME

	Erythrocytes
	2,5 x1012/l
	Thrombocytec
	100x109/l

	Hemoglobine
	72g/l
	Hematocrite
	0,60

	CI
	?
	Serum iron
	10,5 mcmol/l

	Reticulocytes
	0‰
	ESR
	45mm/h

	Leukocytes
	50,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	0
	38
	9
	53

	Anisocytosis +++
	Poikilocytosis+++
	Anisochromia +++

	NOTE. Big amount of the lysozyme in the blood and urine.


________________________________________________________________________________________________________________________________________
№ 17. 

	Patient Y., aged 52, was admitted to the clinic with the complains of headaches, painful itching of the skin, worsed after bathing. From history we know that acute burning pain in the fingertips (rodonalgia) disappeared at 1-2 days after ingestion of acetylsalicylic acid. Objective: increased fatness. Skin and visible mucosa hyperemic, injection of the sclera. Blood pressure - 150/100 mm Hg. Splenomegaly. At examination of the oral cavity - severe cyanotic soft palate (Cooperman's symptom).       

	HEMOGRAME

	Erythrocytes
	10,2x1012/l
	Thrombocytec
	800x109/l

	Hemoglobine
	177g/l
	Hematocrite
	0,54

	CI
	?
	Serum iron
	10 mcmol/l

	Reticulocytes
	20‰
	ESR
	1mm/h

	Leukocytes
	20,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	2
	3
	3
	4
	5
	66
	10
	6

	Anisocytosis 
+++
	Poikilocytosis
	Hypochromia 

	NOTE. Big number of the polychromatophiles, normocytes, single erythroblasts


________________________________________________________________________________________________________________________________________
№ 18. 

	Patient L, 42, was admitted to hospital in serious condition. Objective: body temperature - 40° C. On the skin there are multiple rounded papular infiltrates bluish tint to 1 cm in diameter. At the view of the oral cavity - gingival is hyperemic, with areas of hemorrhage, hovering over the teeth, necrotic angina. Hepatomegaly. In the lungs there are scattered dry rales. Radiologically pneumonia confirmed.

	HEMOGRAME

	Erythrocytes
	1,5 x1012/l
	Thrombocytec
	75x109/l

	Hemoglobine
	45g/l
	Hematocrite
	0,62

	CI
	?
	Serum iron
	6,7 mcmol/l

	Reticulocytes
	0‰
	ESR
	60mm/h

	Leukocytes
	150x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	0
	14
	7
	79

	Anisocytosis +
	Poikilocytosis++
	Anisochromia ++

	NOTE. Monoblasts-59% Cytochemical reactions:

Activity of a-naphthylacetatesterase +++;
Diffuse disposition of glycogen.
Cytogenical: disorders of 8,h and llIh chromosomes. Big amount of the lysozyme in the blood and urine.


________________________________________________________________________________________________________________________________________
№ 19.

	Patient К., 31, entered to the hospital with signs of lesions of the gastrointestinal tract with complaints of abdominal pain, which gradually localized in the lower abdomen. Pain is worse before defecation. Concerned about painful tenesmus. Defecation is speeded (up to 10 times a day). Objective: body temperature is 37.5 °С. On palpation of the abdomen marked spasm and pain of large intestine, especially in the sigmoid colon. ln the faeces there is a large number of bloody mucus.

	HEMOGRAME

	Erythrocytes
	3,6x1012/l
	Thrombocytec
	220x109/l

	Hemoglobine
	84g/l
	Hematocrite
	0,42

	CI
	?
	Serum iron
	14 mcmol/l

	Reticulocytes
	3‰
	ESR
	20mm/h

	Leukocytes
	18,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	2
	3
	4
	65
	16
	10

	Anisocytosis 
	Poikilocytosis
	Anisochromia 

	NOTE. Toxic granulosity and nuclei vacuolization of neutrophiles


________________________________________________________________________________________________________________________________________
№ 20.

	Patient V., 4 years old, was admitted to hospital in serious condition. Objective: the child is flaccid, uncommunicative. Skin and visible mucous membranes are pale with multiple point and spotty hemorrhages. Peripheral lymph nodes are enlarged. Temperature - 39.0 °С. Hepato-and splenomegaly, liver is firm, painless. Occasionally vomiting occurs. Kernig's symptom is positive. Testicular tumor is palpable.

	HEMOGRAME

	Erythrocytes
	2,9 x1012/l
	Thrombocytec
	75x109/l

	Hemoglobine
	76g/l
	Hematocrite
	0,50

	CI
	?
	Serum iron
	10,2 mcmol/l

	Reticulocytes
	0‰
	ESR
	39mm/h

	Leukocytes
	80,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	0
	15
	81
	4

	Anisocytosis++ 
	Poikilocytosis++
	Anisochromia ++

	NOTE. Lymphoblasts - 70%. Botkin- Hympreht shadows. Cytochemical reactions:

1.
Diffuse disposition of glycogen.

2.
Reaction on myeloperoxidase - negative.
Cytogenical: disorders of 8lh and 14lh chromosomes.


________________________________________________________________________________________________________________________________________
№ 21.

	Patient M., 28 years, entered into the clinic with complaints on general weakness, progressive muscle weakness, uncomfortable filling in the right subcosteal area, periodical pain in the abdomen. Moderate hypochromic anemia from the childhood. Objectively: average fatness. Skin, mucosa and sclera are pale with yellowness. Hepatomegaly, splenomegaly.

	HEMOGRAME

	Erythrocytes
	3,3 x1012/l
	Thrombocytec
	180x109/l

	Hemoglobine
	50g/l
	Hematocrite
	0,40

	CI
	?
	Serum iron
	82,7 mcmol/l

	Reticulocytes
	1‰
	ESR
	12mm/h

	Leukocytes
	6,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	1
	0
	0
	5
	55
	31
	8

	Anisocytosis +++
	Poikilocytosis+++
	Anisochromia +++

	NOTE. Single polychromatophiles, normocytes. Increased number of the sideroblasts in the bone marrow.


________________________________________________________________________________________________________________________________________
№ 22.

	Boy В., 12 years, entered into the clinic with complaints on pain in the right subcosteal area. From history: the parents phenotypically are healthy. In the father's blood smears - microcytosis of red blood cells. Objective: the patient with a square tower skull, micro ophthalmia. Little fingers are shortened. Skin and visible mucous yellowness. At the examination of the mouth - the gothic palate, incorrect position of teeth. During abdominal ultrasound revealed gallstones, splenomegaly

	HEMOGRAME

	Erythrocytes
	3,5 x1012/l
	Thrombocytec
	190x109/l

	Hemoglobine
	100g/l
	Hematocrite
	0,25

	CI
	?
	Serum iron
	13,5 mcmol/l

	Reticulocytes
	15‰
	ESR
	17mm/h

	Leukocytes
	7,0x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	2
	0
	0
	5
	65
	24
	4

	Anisocytosis +++, microcytosis
	Poikilocytosis+++, spherocytosis
	Anisochromia ++

	NOTE. Decrease of osmotic resistance of erythrocytes.


________________________________________________________________________________________________________________________________________
№ 23.

	Patient S., age 62, was admitted to the hospital with complains of shortness of breathing, coughing, weakness. Objective: low fatness. Skin and visible mucous membranes are pale. All groups of lymph nodes are enlarged, stony-density, painful on palpation, fused with the surrounding tissues. The lungs are listened by dry rales. On radiographs - specific infiltration of the pleura with effusion. Temperature - 38.2 °С. Hepato-and splenomegaly.

	HEMOGRAME

	Erythrocytes
	3,3 x1012/l
	Thrombocytec
	70x109/l

	Hemoglobine
	85g/l
	Hematocrite
	0,46

	CI
	?
	Serum iron
	6,6 mcmol/l

	Reticulocytes
	2‰
	ESR
	48mm/h

	Leukocytes
	100,0 x109/l
	
	

	BLOOD SMEAR (Leukograme)

	B
	E
	Neutrophiles
	L
	M

	
	
	M
	Y
	Stab
	Segmented
	
	

	0
	0
	0
	0
	0
	15
	80
	5

	Anisocytosis ++
	Poikilocytosis++
	Anisochromia ++

	NOTE. Lymphoblasts - 7%. Botkin- Hympreht shadows. Cytochemical reactions:

1.
Diffuse disposition of glycogen.

2.
Reaction on myeloperoxidase - negative. 

Cytogenical: disorders of 12th chromosomes.


____________________________________________________________________________________________________________________________________________________________________________________________________________
Practical training from the topics: “Blood system pathology”.

1. Provide analysis:

· Cause-effective relationships (local and general changes, pathological and adaptive-compensative changes, specific and nonspecific signs; main and additional links) in pathogenesis of typical violations of blood system (anaemia, erytrocytosis, leukocytosis, leukopenia, leukemia; violation of hemostasis);

· Conformities of the law of violations of peripheral blood cell composition at acute and chronic leukemias.

2. Ability and skills:

· Decision of situation tasks with definition of typical violations in the blood system (erytrocytosis, anaemia, leukocytosis, leukopenia, leukemia; violation of the hemostasis), their main varieties (through application of knowledges about their classifications principles), reasons of origin and mechanisms of development.
· On the basis of results of laboratory research (blood test) to determine maintenance of separate types of leucocytes in a blood, to estimate a result.
· To determine maintenance of haemoglobin in a blood (by Sally); to estimate a result.
· To count the colour index (globular value) of blood, to estimate a result.

· To identify the regenerative, degenerative, pathological forms of «red» and «white» blood cells in the peripheral blood smears; to interpret their presence or absence in a blood.

THEORETICAL QUESTIONS FOR THE FINAL MODULE CONTROLE 2:

5. Anemia, definition.

6. Classification of anemias according to pathogenesis, color index, type of hemopoiesis, ability of the bone marrow to regeneration.

7. Signs of regeneration and degeneration of the bone marrow.

8. Erythrocytosis, definition. Kinds. Reasons and mechanisms of development. Picture of blood. Difference from erythremia.

9. Etiology, pathogenesis of Iron-deficiency anaemia. Picture of blood. Pathogenetic treatment.

10. Iron-deficiency states at children. Anaemia of new-born. Green sickness.

11. Iron refractory anemia anaemia. Kinds. Reasons, mechanism of development. Picture of blood. Differences from Iron-deficiency anaemia.

12. В12-deficiency anaemia. Reasons, mechanisms of development for children and adults. Picture of blood. Pathogenetic treatment.

13. Hemolytic anaemias. Kinds. Reasons, mechanisms of development of the inherited and aquired hemolytic anaemias.

14. Hemolytic disease of new-born. Reasons, mechanisms of development. Picture of blood. Pathogenetic treatment.

15. Leukocytosis, definition. Classification of leukocytosis.

16. Reasons and mechanisms of different forms of leukocytosis development.

17. Shifts of leukogram. Types of shift. Value of the shifts determination. Reasons of different types of shifts development. 

18. Qualitative changes of leukocytes, their value in pathology.

19. Leukopenia, definition. Classification. Reasons and mechanisms of development. Picture of blood at the different types of leukopenia.

20. Value of leukocytosis and leukopenia for an organism. 

21. Agranulocytosis, definition. Kinds. Reasons. Mechanisms of development.

22. Leukemia, definition. Classification of leukemia.

23. Reasons and mechanisms of leukemia development.

24. Morphological picture of blood at acute and chronic leukemia.

25. Conception about tumour progression. Main points.

26. Features of leukemia at children.

27. Leukemoid reaction, definition. Reasons, mechanisms of their development. Kinds. Difference from leukemia.

28. Erythremia, definition. Reasons of origin. Mechanisms of main manifestations development. Picture of blood. Difference from erythrocytosis. 

29. Classification of hemostasis violations by etiology and pathogenesis.

30. Determination of conception „hemorrhagic syndrome”.

31. Reasons of origin and mechanisms of hemorrhagic syndrome development.

32. Etiology and pathogenesis of haemophilia.

33. Hemorrhagic syndrome that is conditioned by vasopathy.

34. Thrombocytopenia, thrombocytopathy - as base of hemorrhagic syndrome development.

35. Etiology and pathogenesis of DIC- of syndrome.

36. Basic manifestations of hemorrhagic syndrome, mechanisms of their development.

37. Directions of hemorrhagic syndrome pathogenetic treatment.
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