HEMATOPOIESIS
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Hematopolesis

1s process of formation and
development of blood cells involving proliferation
of progeny stem cells. differentiation and
maturation imto the funetional cellular elements.
Cells of the blood are constantly being lost or
destroved.

Thus. to maintain homeostasis, the system must
have the capacity for self renewal
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Hematopolesis

1s process of formation and
dev vlupxucnl of blood cells involving proliferation
of progeny stem cells. differentiation and
maturation into the functional cellular elements.
Cells of the blood are constantly being lost or
destroved.

~ Thus. to maintain homeostasis, the system must
have the capacity for self renewal

> It involves- ervthropolesis, granulopoesis.
thrombopolesis and Imphopoisis
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Hematopoiesis begins as early as the
nineteenth dayv after fertilization in the
| il ——

) ¥¢> o112 1t e
P IN. DAl Crl L iad 11101}

~Only ervthroevtes are made

At about 6 weeks of gestation. volk sac

production of ervthrocevtes decreases
and production of RBCs 1n the human
embrvo itself begins.
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-The fetal Iiver becomes the chief site of blood cell
production.
Ervthrocvtes are produeced
The beginnings of leukocyte and thromboeyvte
production occurs

> The spleen, Kidney, thymus, and Ilvmph nodes
serve as minor sites of bload cell produetiromn.
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HEMATOPOIESIS

FETUS
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SITES OOF HAEMOPOIESIS

Fetus:

0 - 2 months - Yolk sac
7

2 months - lLaver. spleen

5 - 9 months -~ Bone Marrow

[Infants Bone NMarrow (all bones)

Vertebrae, ribs, sternum. skull.
sacrum, pelvis, proximal ends of

Adules

]

femur
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WHICH SITE IS APPROPRIATE FOR
BONE MARROW AS PER THE AGE

I.adult-sternum

2. Adult-sternum and posterior iliac spine
3. Year l-posterior iliac spine

1.One vear and adults -sternum

5.0One vear and adults —posterior 1liac spine
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Hematopolestis in the bone marrow is ealled
mecduliar A
Hematopolesis in areas other then the bone
marrow 1s called extramedullar
nematopolesys
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" LYMPH NODES
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DERIVATION OF BLOOD CELLS

o Mature blood cells have a limited life span and
with the exception of lymphocytes. are
incapable of self-renewal.

o Replacement of peripheral hematopoletic cells
1s a function of the pluripotential

(totipotential) stem cells found 1n the bone
marrow

o Pluripotential stem cells can differentiate into
all of the distinct cell lines with specific
functions and they are able to regenerate
themselves.
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DERIVATION OF BLOOD CELLS
Hematopeoietic ecells can be divided into three
cellular compartments based on maturity:
aPluripotential stem cell capable of self-
renewal and differentiation into all bloeod
cell hnes.
>Committed progenitor stem cells destined
to (lo\ ol()p into dhnm t cell lines
The committed Iymphoid stem cell
The committed myeloid stem cell

'~ with specialized functions

Scanned with CamScanner



HEMATOPOIESIS
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ERYTHROID PATHWAY

o Gives rise to red blood cells which carry oxygen
from the lungs to the tissues.

oProerythbelast (Pronormoblast)
o Basop hiliec Erythroblast
C Poly(-hr()lﬁat 1c erythoblast

oOrt hochrﬂmatic ervthroblast (Normoblast)

o Polyvechromatie ervthroblast (Reticuloeyte)
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(FRANULOCYTIC PATHWAYS

- The granulovyte pathway divides into the newtrophfiilic, cosinophilic, and basophilic

Neutropinks are the body's main deferme agammst bacterinl infections.
Eosmophils piay an mportat role m allergie states and m combating various parasitic
infieat mbyooes,

- Basopluls are the precursors of tisswas mast collse

Mycoloblast

4

Promyeloetyte

I

Myclocyte

I

Muetazmyolocyte

8 3
Maluml;l;utrophﬂ s N
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ATHWAYS

The granulocyte pathway divides into the neutrophilic, eosinophiilic, and basophilic
pathway=

Neu

agunst bacterind mfections

are the body's main defemse
sates and in combating varous parnsitic

ny an mmportant role in allorgc ©

sors of tiasue mant cells

Promyeloctyte
™
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Myclocyte
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Metamyelooyte

Mature Neutrophil
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PHAGOCYTIC CELL LINE

o The phagoeytic pathway, however, undergoes
complex subdivisions:
 Monaeacytic pathway: - Bload monocytes, which
mature 1n the tissues to various classes of
macrophages
Myeloblast

4

- Monohlast

I

- Promonoeyvte

£

» Monocyvte
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SUMMARY OF PROGENY OF HEMATOPOIETIC
PLURIPOTENTIAL STEM CELLS:

Myelaird Pathwav: (commiatied progenitor cell)

Ervthroid Line: REI BL.OOD CELLS

Megnkarvocytac Lane: BLOOD PIATELETS

Phagoestac Lines:
Moneoevtic Pathwav: BLOOD MONOCYTES .
TISSUE MACROPHAGES
Granuloecvtic Pathwavs: NEUTROPHILS,
EOSINOPHILS, BASOPHILS

Lyvmphoid Pathway: (committed progenitor cell)

Include the B and T Ivmphocvies
I3 Cell Line: B Ivmphocytes become tissue plasma PLASMA

CELLS in maturation
T Cell Line: HEIPFER TCEILLS SUPPRESSOR CELLS

ltmphoctes
"Non-B, Non-T™ Lines: NATURAL KILLER CELLS
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WHICH CELLS OCCUR IN PERIPHERAL
BLOOD OF NORMAL ADULTS

IL.monocytes

2. plasma ecells
3.lvmphocytes
4.Mast cells
5.eosmophils

6. Red blood cells

7.macrophages
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L YMPHOID PATHWAY
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PHYSIOLOGIC CONDITIONS

o The complex orchestration of hematopoiesis
through which the elaborate array of blood cells
described above is produced requires three
physiologic components, each of which is
essential.

@ These are:

« The stem cell pool itself

« Hematopoietic eviokines, which are the hormones
that regulate hematoporesis through both endocrine
and paracrine mechanmsms; and

« The hemalopoietic itnductive microenvironmernt,

which 1s made up of the bone marrow stroma and %7
vasculature. b
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HEMATOPOIETIC CYTOKINES

o The hormones that regulate blood cell production are
called hematopoietic cytokines.

o Example:
1 Ervthroporetin- Red blood cells
2 G-CSF - Neutrophils
; Thrombopoietin- Megakaryoeytes
Interleukin-4 -T cells and basophils
Interleukin-5 - B cells and eosinophils
G M-CSF - Monocyte/macrophages
7 Others: Stem ecell factor, GM-CSF, 11.-3
o lIomqto oiletic evtokines are produced by different
cells and tissues.

« Eg Erythropoietin, which cantrols red bload cell production
is produced primarily by cells in the kidney that perceive (ﬁ
hvpoxia. &
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