eeeeeeeeeeeeeeeeeeeeeeeeeeee

Bl.oun Véra Krizkova et al.
and BLOOD
COMPONENTS

Hematopoiesis,
Selected Methods
Used in Cytology,
Histology,

and Hematology ... ,




Blood and Blood Components
Hematopoiesis, Selected Methods Used in Cytology, Histology, and Hematology

Véra Krizkova et al.

Reviewed by:

prof. MUDr. Ludmila Boudova, Ph.D., Department of Pathology, Faculty of Medicine
in Pilsen, Charles University, University Hospital Pilsen, Czech Republic

Sarah Leupen, MD, BA, Ph.D,, Department of Biological Sciences,

University of Maryland Baltimore County, USA

Authors:

Véra Krizkova, Pavla Sigutové, Monika Holubov, Alena Stambachovs, Martina Dolejsova,
Daniel Lysak, Pavel Dvorak, Tomas Vlas, Jifi Bufka, Lenka Vankova, Karolina Hrubj,
Nguyen Thu Huyen, Lucie Marsalova, Petr Bour

Published by Charles University
Karolinum Press

Prague 2021

Proofreading by Tereza Sloupova
Typesed by DTP Karolinum Press
First edition

© Charles University, 2021
Text © Véra Krizkova et al, 2021
Illustrations © Véra Krizkova - Jifi Bufks, 2021

ISBN 978-80-246-4709-8
ISBN 978-80-246-4720-3 (online : pdf)



Charles University
Karolinum Press

www.karolinum.cz
ebooks@karolinum.cz






This text is dedicated to our families and friends
and to the memory of Assoc. Prof. MUDr. Jitka Kocov4, CSc.,
and Prof. MUDr. RNDr. Jaroslav Slipka, DrSc.






CONTENT

1. BLOOD
(Véra K¥izkovd, Pavla Sigutovd, Daniel Lysdk, Alena Stambachovd, Nguyen Thu Huyen,

Karolina Hrubd, Lenka Vankovd, JIFt Bufka) . . . . ... ... i
L1 HematoCTit. . o .ottt e e e e e e e e e e
1.2 RefereNnCe FANEES . . . o oo vttt et ettt ettt e e e e e e

2. BLOOD ELEMENTS
(Véra Kiizkovd, Pavla Sigutovd, Monika Holubovd, Daniel Lysdk, Alena Stambachovd,

Nguyen Thu Huyen, Karolina Hrubd, Lenka Varikovd, Jifi Bufka). . .. ........ ... ...,
2.1 BrythrOCYteS . . o oottt et e e e e e e e
2.1.1 Abnormal mature red cells. . ............. .
2.1.2 Blood roup SYSIEIMS . .« ¢ .ottt ettt et et e e e e e

2.2 Thrombocytes (platelets) . ... ... ...ttt e
2.2.1 Abnormal thrombocytes (platelets) . . ............... i

2.3 LEUKOCYLES . o . ot ettt et e et e e e e e e e e e e e e
2.3.1 Differential count of blood leukocytes ......... ... ... . i
232 GranuloCytes . .. ..ottt
2.32.1 Neutrophils . . . ..o

2.3.2.2 Eosinophils . . . ..o

2323 Basophils. .. ...oo

2324 Mastcells .. ...

233 AGranuloCytes . . ..ottt it e e e e
2.3.3.1 LymphoCytes. . . ...ttt

2.3.3.2 MONOCYLES. .« v vttt e e e e e e e e e e e e e e

2333 Dendriticcells. . ... i

3. PHASES OF HEMATOPOIESIS
(Véra K¥izkovd, Pavla Sigutovd, Daniel Lysdk, Alena Stambachovd, Nguyen Thu Huyen,

Lenka Varikovd, Karolina Hrubd, JiFft Bufka) . . . . ... ..o e

4. BONE MARROW
(Véra Kiizkovd, Pavla Sigutovd, Daniel Lysdk, Alena Stambachovd, Nguyen Thu Huyen,

Lenka Varikovd, Karolina Hrubd, JiFt Bufka) . . . . ... ...
4.1 Processes in bONe MAaITOW. . . ...ttt
4.1.1 Maturation of erythrocytes, erythropoiesis . . ............ouviiiiineennnn...

4.1.1.1 Pathological appearance of erythrocytic hematopoietic lineage. .............

4.1.2 Maturation of granulocytes, granulopoiesis .. ............c.uiuiiiinenn..

4.1.2.1 Pathological appearance of granulocytic hematopoietic lineage .............

4.1.3 Maturation of lymphocytes, lymphopoiesis .. ......... ... .

11
11
13

14
14
17
21
24
25
26
26
27
27
31
32
33
33
34
38
40

41

43
44
46
50
51
55
57



4.14

4.15

4.1.3.1 Pathological appearance of lymphocytes ........... ... ... ... ... . ...
Maturation of monocytes, MONOCYLOPOIESIS . . . . v vvv vttt ettt et e e
4.1.4.1 Pathological appearance of monocytic hematopoietic lineage . . . ..................
Origin of platelets, megakaryocytopoiesis . ..............iiiiuniiiiinneennnnn..
4.1.5.1 Pathological appearance of megakaryocytes . ...............ouiiiniiinnenn....

5. SELECTED METHODS USED IN CYTOLOGY, HISTOLOGY AND HEMATOLOGY.........
Inclinical medicine . . . . ... .. ..

5.1 Blood smear preparation (Véra Kiizkovd, Pavla Sigutovd, Alena Stambachovd,

Karo
5.1.1

lina Hrubd, Lenka Varitkovd, JiFi BUfka) . . . ... ..o e e
Possible use of blood smears for laser microbeam microdissection . ......................

5.2 Flow cytometry (Monika Holubovd, Martina Dolejsovd, Tomds Vlas,
Daniel Lysdk, Vera KFiZKOVA) . . ... ... .o e e e e e

521

Components of flow CYtOmELer . . . ... ..ot
S2.0.1 FIUIAICS .« . oo et
5202 OPtCS . v vttt e e e
5.2.1.3 EIECHIONICS. . . o oottt

5.3 Fluorescent activated cell sorting (Monika Holubovd, Martina Dolejsovd, Tomds Vlas,
Daniel Lysdk, Vera KFiZKOvA) . . .. ... ..o e e e e et e e
5.4 Cytogenetics (Pavel DVOTAK) . .. ......o oo e e e e e

In research

5.5 Raman SPECLIOSCOPY . . . . oo vttt ettt et et e e e e e e

LITERATU
AUTHORS

RE. .

60
60
62
63
65

66
66

66
69

70
71
71
72
73

78
79
82
82

87
89



