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Hemopoilesis
Hemo: Referring to blood cells

Poiesis: “The development or production of”

The word Hemopoiesis refers to the
production & development of all the blood
cells:

o Erythrocytes: Erythropoiesis
o Leucocytes: Leucopoiesis
o Thrombocytes: Thrombopoiesis.
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differentiation and maturation of RBCs
from primitive stem cells
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Theories of erythropoiesis

‘M hyleti v Polvohvletic i

N theory
Also known as Also known as trialistic
unitary theory. theory
There is a common Suggests different
parent cell of all group of stem cells
formed elements gives rise to different
of blood. blood cells.
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In children
All bones with red bone
marrow

Liver & spleen

In adults (after 20vrs)

Ends of long bones like
femur, humerus

Skull
Vertbrae
Ribs
Sternum
pelvis
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SITES OF ERYTHROPOIESIS
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Pluripotent Hemopoietic stem cell-
IL-6,IL-3 —>l «— GM CSF erythro
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. STEM

gs'elc§lls have extensive proliferative
apacity and also the:

o Ability to give rise to new stem
cells (Self Renewal)

o Ability to differentiate into any blood cells
lines

(Pluripotency)

Hematopoietic stem cells (HSCs) are

bone marrow cells that are capable of
RIS GiRE Ah YRS T RE ARG el ther

type of
c%lgrnmitted stem cells (progenitor cells)




e Erythrocytes

CFU-B CFU-E
{Colony-forming (Colony-forming
nit-hiast) unit—erythrocytes)
Granulocytes
(Neutrophils)
—- ——— (Eosinophils)
(Basophils)
Mnnucﬁes
PHSC CFU-5 CFU-GM
(Pluripotent {Colony-forming (Colony-forming unit—
hematopoietic unit-spleen) granulocytes, monocytes) Mﬂﬂmﬁ}’t&ﬁ
stem cell)
CFU-M Platelets
(Colony-forming unit—
megakaryocytes)
e
Y — == T lymphocytes
Figure 32-2 e
Formation of the multiple different PHSC LSC — m—p- B lymphocytes
blood cells from the original plunipo- (Lymphoid stem cell) e
tent hematapolketic stem cell (PHSC) A .\‘1:{-
in the bone marrow.
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Committed"’
stem cells
lose their
capacity for
self- renewal.

They
become
irreversibly
committed.

0

0

BFU-E & CFU-E

BFU-E Give rise
each to thousands
of nucleated
erythroid precursor
cells.

Undergo some
changes to become
the Colony Forming
Units-Erythrocyte
(CFU-E)

Regulator: Burst
Promoting Activity
(BPA)




Burst forming unit BFU(E)

Unipotent progenitor cell
_ess sensitive to erythropoietin

Responds to other stimulus
forms

Colony forming unit CFU (e)

Highly sensitive and dependent on
erythropoietin




BONE MARROW

Day 1:
Proerythroblast
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Erythroblasts
Day 2:

;15-20|.tm- basophilic cytoplasm,
nucleus with nucleoli.

Basophilic
erythroblast

\ Day 3:
Polychromatophilic —
erythroblast

Day 4:
Normoblast

'14-17p.m-mitosis, basophilic
cytoplasm, nucleoli disappears.

—10-15um- 'POLYCHROMASIA’

Hb appears, nucleus condenses.

»7-10um- PYKNOTIC Nucleus.

Ejection of
nucleus Days 5-7:

Reticulocyte

-

~

Extrusion, Hb is maximum.

Enters _lgirculalion

Mature red
blood cell

»7.3um- Reticulum of basophilic
material in the cytoplasm.

— ~7.2um- Mature red cell with Hb.
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m 3. Proervthroblast
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*15-20 microns

*Nucleus with multiple
nucleoli
*Basophilic cytoplasm
with
perinuclear halo

*No hemoglobin
*Mitosis present




4. Basophilic/ earlv nhormoblast

Centurion

Slight reduction in
size 14-17um

Large nucleus,
nucleoli reduce in
number

Basophilic cytoplasm

Active mitosis

Bone marrow aspirate smear, Wright-Giemsa stain, 1000x

B




5. Polvchromatophilic/

8;2} intermediate normoblast
v 10-15um size
’POLYCHROMASIA

nucleus condenses
Chromatin lumps

Hb starts appearing
Reduced mitoses




6. Orthochromatic normoblast

e /-10um

e Acidophilic erythroblast
which is the last precursor
with a nucleus.

eNucleus is compact & situated
near the membrane pyknotic
nucleus is extruded

eCytoplasm is like mature red cell
reflecting a high Hb content.
*Mitosis absent
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/. Reticulocyte

Reticular nuclear
fragments

Nucleus extruded
Slightly larger than RBCs




Reticulocyte
Reticulocyte Young erythrocytes

v with granular or
Centurion . .
Sl reticular filamentous
' ' | structures.

Makes up 0.5-2% of all
erythrocytes

Vital staining required
to make this visible.

Reticulocytosis seen
following hemolysis or
acute blood loss




The Reticulocyte

6 Has no nucleus o 0 .Y

Has no organelles 0 Q 0 0 (
s larger than the mature ) \ 0 0
RBC _L L - |
s not concave O¥ 000
Has many polyribosomes ., *' “’@« |
n severe anemia, many 7 A
of these are released : \

into the blood

prematurely¢ h ° )
Reticulocyte response. - -
Normally 1% of
circulating blood are
reticulocvtes.




Reddish, circular,
biconcave cells

7-8 U

No visible internal
structure

High Hb content

Bright at centre due
to biconcave shape




Side view

— 7.5 um

Top view

Copyrighl & 2001 Benjamin Cummings, an imprimn o Addison Weslay Longmarnr, nc.




Duration of erythropoiesis ==
HSC to RBC- 21 days T
0.
|
Differentiation phase: from 9.
pronormoblast to N é)
reticulocyte phase- 5 days 3
09
Maturation phase: from
reticulocyte to RBC- 2 days I
0

Erythrocyte




Changes during erythropoiesis
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Decrease In size

Loss of mitotic activity (later part of
intermediate.normo)

Hemoglobinization (intermediate
normoblast)

Change of cell shape (from globular to
piconcave)

Disappearance of nucleus, mitochondria,
RNA, etc

Change of staining (basophilic —
eosinophilic)




Reticulocyte response

v Increase in reticulocyte count after
treatment of anemia indicates bone
marrow activity




