Chapter 6 Blood and Hemopoiesis
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Classification of blood cell

RBC (3.5~5.5) X 10/
neutrophil 50%~70%
eosinophil 0.5%~3%
Blood cell — WBC basophil 0~ 1%
Iymphocyte 20~30%,
monocyte 3~8%
(4~10X10°/L)
Blood Platelet (100~400 X 10%L )




1. Erythrocyte (red blood cell)

7.5-8.5 1 m, biconcave disk shape

without nuclel and organelles




1. Erythrocyte

Characters:

D plasticity

spectrin and actin 7

(cytoskeleton)

(2 ABO blood type antigen
hemolysis ghost
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Reticulocyte:

residual ribosome
Percent: Adult 0.5%~1.0% , 3%-6%
Lifespan: 120 days
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2.Leukocyte (white blood cell)

Classification of leukocyte

neutrophil
Granulocyte —— basophil
y SN P

eosinophil
Agranulocyte:——-monocytes
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(1) Neutrophil

phere shape (10~12 u m)
~ 5 lobes of nucleus
Ink-staining cytoplasm
ontaining fine granules

Percent: 50%~70%




(1) Neutrophil

EM:
(D azurophilic granules (lysosome)

@ specific granules
Function:
Lifespan: 1~3 days

Nucleus left migration

Nucleus right migration




(2) eosinophil

sphere shape (10~151 m),
two lobes of nucleus
cytoplasm filled with eosinophilic granules




(2) eosinophil (EM)

The granules surrounded by a unit membrane
An elongated crystalloid core Inside
containing hlstamlnase and arylsufatase
Function: 5

Lifespan:
8~12 days




(3) basophil

sphere shape (10~12u m),
S-shaped irregular nucleus,
large basophilic granules in cytoplasm




(3) basophil(EM)

the granules bounded by a membrane,
containing heparin, hlstamme and
leukotrienes e Rl

Function:
Lifespan:
12~15 days




(4) lymphocyte

small, medium and large kinds of cell,
sphere shape C
basophilic cytoplasm
spherical nucleus

condensed chromatin




(4) lymphocyte(EM)

azurophilic granules
few organelles
free ribosomes
Function:




(5) Monocyte

oval shape (14~20 p m)
horseshoe, or kidney-shaped nucleus
basophilic cytoplasm




(5) Monocyte(EM)

many fine azurophilic granules
some rough ER, few free ribosomes

Function:
Lifespan:

2 months or more




3. Blood platelet

Origin:
cell fragments anucleated by cytoplasm of
megakaryocyte in the bone marrow

basophilic cytoplasm N & \

Including granulomere

and hyalomere




3. Blood platelet(EM)
open canalicular system

dense tubular system (granulomere)

microfilament and mlcrotubules (hyalomere)
specific granule e ——

dense granule,

containing ATP. ADP. 5-HT. Ca i@ "o
Lifespan: 7~14 days et



[II. Hemopoietic organ and hemopoiesis

1.Hemopoietic organ: yolk sac — liver
—spleen — thymus — bone marrow

L] Erythrocyte system, granulocyte system,
monocyte system and megakaryocyte-blood
platelet system

[ lymphoid tissue and organ — lymphocyte




2. The structure of the bone marrow

2.1 Hemopoletic tissues
reticular tissue, hemopoletic cell and matrix cell

~macrophage
matrix cell< fibroblast :
fat cell ﬁ
“mesenchymal cell betass =
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2.2 Blood sinus



2.3 Hemopoletic inductive

microenvironments, HIM

(1) Nerve

(2) Microvasculus

(3) Fibers

(4) Ground substances ( fibroblast
(5) Hemapoietic stromal cell macrophage

endothelial cell
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3.Hemopoietic Stem Cell

CEYN:




3.Hem0|:_)oietic Stem Cell

(1) Hemo
(2)

Hemo

noletic Stem Cells

noletic Progenitor cel

Early
morphalogic

Not morphologically
distinguishable; have the
general aspect of lymphocytes

Beginning of
morphologic
differentiation

Clear morphologic
differentiation

Mitotic activity

Low mitotic activity;
self-renewing;
scarce in bone marrow

High mitotic activity;
self-renewing; common in
marrow and lymphoid organs;
mono- or bipotential

High mitotic activity;
not self-renewing; common
in marrow and lymphoid
organs; monopotential

No mitotic activity:
abundant in blood and
hematopoietic organs.
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4. Morphous Evolution During Hemopolesis

General pattern:

Mysloblast




4.1 Erythropolesis

~ proerythroblasts
early erythroblast

iIntermediate erythroblast

i tH

@ " late erythroblast

® <[retlculocyte
erythrocyte




4.2 Granulocytopolesis
4.3Monocytopolesis
4.4 Thrombocytopoiesis

4.5 Lymphcytopolesis
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WBC of model (LM)

588 U g
Ota 09 d
wee Utr-:‘r.

e & os®

Eosinophilic granulocyte

Neutrophilic granulocyte

Lymphocyte

Basophilic granulocyte
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