Krvetvorba (hemopoeza)



Kmenové bunky

Progenitorové bunky (CFU)

Prekursorové bunky (blasty)

Zralé bunky

monofyleticka teorie

Pluripotent stem cell (H SC)

Myeloid line J Lymphoid line

CFU- GEMM

Mult! CSF Multl CSF

CRU-L

It

Erythropoiesis

Thrombopoiesis

CFU-E

';‘

Proerythroblast

[ErO]

Early or basophilic
erythroblast

Polychromatophilic
erythroblast

Orthochromatophilic
erythroblast

Nucieus
l ejected

Reticulocyte

'

Erythrocyte

@

CFU-Meg

Megakaryoblast

-Thrombopoietin

Promegakaryocyte

|

Thrombopoietin

Megakaryocyte

Thrombopoietin

Platelets

Leukopoiesis
U;@& GM-CSF

CFU-Ba

Myeloblast Myel blast Mye\oblast M-CSF

l

[G-csF| [ G-CSF\ [c-csF|
Promyelocyte Promyelocyte Promyelocyte

Promonocyte

2

Eosinophilic Basophilic Neutrophilic
myelocyte myelocyte myelocyte

Eosinophilic Basophilic Neutrophilic
metamyelocyte metamyelocyte metamyelocyte

Neutrophil Monocyte

T B

B T NK

lymphoblasts

prolymphocytes

lymphocytes

730




Via Umbilical

allantois 2 -7 MSMON %

Umbilical
artery

| Primitive
| Streak

Vitelline “~_ Vitelline  Bone marrow |
artery vein

Aorta

% Vitelline @ arerss.

arteries

Vitelline Umbilical artery Umbilical Vitelline
arterial plexus arteries arteries artery

AGM = aorta, genitalni lista,
mesonephros



Bone marrow

( 4

Chorion

Dominant sites of erythropoiesis

Fetal hemoglobin
Y chain Adult
hemoglobin
B chain

Embryonic
hemoglobin
€ chain
d chain

B

Percentage of hemoglobin chains

|
3 Birth
Prenatal Postnatal

S
S
~3
7]




SUCCINYL-CoA
+

GLYCINE

ALA SYNTHASE l

0-AMINOLEVULINIC ACID (ALA)

ALA-DEHYDRATASEJ % SUCCINYLACETONE

PORPHOBILINOGEN
PROTOPORPHYRIN 9
FEEDBACK *
INHIBITION
(HEPATOCYTE) HEME
HEME OXYGENASE
. ZINC PROTOPORPHYRIN 9

CYTOCHROME P450 REDUCTASE

A

IRON v

BILIVERDIN

BILIVERDIN REDUCTASE

BILIRUBIN

» HEMOPROTEIN

CARBON MONOXIDE
DEGRADATION

HEME
SYNTHESIS

—

N _
¥
e

<

HEME




Fetalni jatra
B & w & Ny s

shutterstock:  Embryonalni krvinky



Kostni dren

7’ '."-

L'. ‘:ﬂ J
'.\’,‘3 TN e
% Sy




basal lamina

megakaryocyte

adipose
cells

sinusoid

Pawlina W.: Histology, a
Text and Atlas, Wolters
Kluwer 2016




c
-
©

4

retikul




dospélost:
+ ploché kosti lebky

Platelets Leukocyte

Megakaryocyte Erythrocyte







te with equa

Dilu

Qo
<
5
3
:
o
=
Q
-
B
_
-
-
g

& smear 'with

Urstained




Vyvoj Cervenych krvinek,
erytropoéza

velikost bunky
velikost jadra
kondenzace jadra
basofilie (ribosomy)

eosinofilie (hemoglobin)



Proerythroblast
Basophilic ' .

Proerythroblast

£
oy
Ed
A

erythroblast

Basophilic 1 eryth rOblBSt /

Polychromatothlc

erythroblastl

® :

= BNCEO, . .. 0 .Q 0

| |
i O@ 000 0000

g 080000 0000

Reticulocytes
Erythrocyte

Polychromatophilic
erythroblast

Orthochromato
eryth roblast




Mitosis occurs
in these stages

Basophilic
erythroblast

Polychromatophilic
erythroblast

//
///’/
// ~
g
//
P
o -2 T
e Orthochromatophilic
P

erythroblast

No mitosis occurs
in these stages

Concentration (%)

100

80

60

40

20

|
-~

T
”~

N\
Hemoglobin NG,

A
>~
-~

80 60 40 20
Maturation (nuclear area in um®)

A Reticulocyte

Pyknotic 7
nucleus

Erythrocyte

Q

<




P.= proerytroblast




Apotransferrin

Transferrin Ferrotransferrin dissociates from
receptor gk receptor at

& neutral pH
Yoo Exterior
‘ * v (pH 7.0)

P
e

e :

~\Z

¥

//
)

\—Clathrin / . e A ‘ At _
/ pH~6.0 ¥ . A j

| receptorové vazana endocytoza
?/\ ‘ transferinu

£e .
< Apotransferrin is
recycled to
cell surface

pH in vesicle is \ f\
decreased by
H* ATPase : f—\ '

J _
pH~5.0 g Apotransferrin
Fe" Fet =————Fe® Fe®'
. A 5 CURL
Fe”' Fe”' <——a—m Fe”" Fe™
! To cytosol Low pH causes release of Fe 3+

from ligand; ligand remains
bound to receptor




Ferritin

Ferritin
J 8 nm




Mitochondrion

Ribosomes

x
1
a
=
o)
O
k=
o
)

Micropinocytosis
of iron-containing
particles

Free iron-containing
proteins (ferritin)

basofilni erytroblast

[ron-containing
(ferritin) vacuole
(siderosome)




IInierytroblast
ny ortochromatofilni




10— 17 ym
llic erythrohlast 8 —éZ MM




atafilniterytroblast
Dlychrematofiini erytrobigst
ochromatofilnierytrob




Ortochr.ery.

Kyoto Univ.




Glycophorin
Plasma and band 3
membrane

Intracellular

O/ M membranes

/ N\ / V a®
& n ©

Ankyrin-spectrin
cytoskeleton Glycoproteins

that are lost
with nucleus







A3
%\-—*
-

Substantia reticulofilamentosa
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Pawlina W.: Histology, a Text and Atlas, Wolters Kluwer 2016

(supravitalni barveni, brilant kresylova modr) 0,5 - 2,5 % v periferni krvi
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,Orléin of Main Lymphocyte Types Present in Blood and
Their Main Functions Involved in the Immune Responses
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