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! Hematopoiesis

2 erythrocyes

® leukocytes

* thrombocytes

® Hemangioblast

® Hemangioblastic aggregates
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! Primitive hematopoeitic stem cells
2 Endotheilal precursor cells
® Primitive erythrocyte
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! Intraembryonic hematopoiesis

2 Aorta- Gonad-Mesonephros (AGM)
* Definitive hematopoietic stem cells
* Definitive erythrocyte
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Dominant sites of erythropolesis

Bone marrow

Yolk sac
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! Stem cells

2 Self renewal

* Pluripotent stem cell

* Multipotent Stem Cell

> Lymphoid stem cell

® Lymphocyte colony-forming cell (CFC-L)
" Myeloid stem cell

® Progenitor cells

% Uni or Bipotent Stem Cell

19 Colony Forming Unit (CFU)
1 Erythrocyte
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Myeloid line @ Lymphoid line
Myeloid stem cell Lymphoid stem cell
i
Erythropoiesis Thrombopoiesis Leukopoiesis
Progenitor cell Progenitor cell B-lymphoblast ~ T-lymphoblast
Proerythroblast / \
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@ @ 3
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| @ PP @
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Nucleus V.
1 ejected f
Reticulocyte 3
Thrombopoietin Eosinophil Basophil Neutrophil Monocyte B-lymphocyte T-lymphocyte
Platelets —a - =
e > /
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Source: cher AL: ira’s Basic Histology: Text and Atlas,

12th Edition: http://viww.accessmedicine.com

C ight © The McG

-Hill C

Inc. All rights reserved.
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Stem CeIIs Progenitor Cells_m_“ Precursor Cells (Blasts) Mature Cells
Potentiality l
T T T T R i

|

Self-renewing capacity

Differentiated
functional activity
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Growth
Factor Cellular Source Progenitor Cell Target Mature Cell Target
Erythropoietin Peritubular cells of the kidney, Kupffer cells CFU-E, late BFU-E, CFU-Meg None
Interleukin-3 Activated T lymphocytes CFU-blast, CFU-GEMM, CFU-GM, Eosinophils, monocytes
CFU-G, CFU-M, CFU-Eo, CFU-
Meg, CFU-Baso, BFU-E
G-CSF Monocytes, fibroblasts, endothelial cells CFU-G Granulocytes
M-CSF Monocytes, fibroblasts, endothelial cells CFU-M Monocytes
GM-CSF T lymphocytes, monocytes, fibroblasts, CFU-blast, CFU-GEMM, CFU-GM, Eosinophils, monocytes,
endothelial cells CFU-G, CFU-M, CFU-Eo, CFU- granulocytes
Meg, BFU-E

! Colony Stimulating Factor (CSF)
2 Hematopoietin

® Erythropoietin

* Interleukin-3 (I1L-3)
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! Mesenchymal Stem Cells
2 Moderate and major thalassemia
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! Glycocalys

2Von Willebrand

¥ Open canalicular system

* Dense tubular system

> Platelet derived growth factor, PDGF
% \-granule

” Adhesion
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Factor Name Alternate Terms
(oagulation Factors
I Fibrinogen
II Prothrombin
v Proaccelerin Labile factor, Ac globulin
VII Proconvertin Stabile factor, SPCA
VIII Antihemophilic factor (AHF) Antihemophilic globulin (AHG), antihemophilic factor A
IX Plasma thromboplastin component (PTC) Christmas factor, antihemophilic factor B
X Stuart factor Stuart-Prower factor
XI Plasma thromboplastin antecedent PTA, antihemophilic factor C
XII Hageman factor Glass or contact factor
XII Fibrin stabilizing factor FSF
Others Prekallikrein Fletcher factor

High-molecular-weight (HMW) kininogen
von Willebrand factor

HMW kininogen, Fitzgerald factor
Factor VIII-related antigen

Fibronectin
Antithrombin III
Heparin cofactor II
Protein C

Protein S
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1 001 ABO ABO 4 ABO 9
I 002 MNS MNS 46 GYPA, CD235
i GYPB,
1 GYPE
I 003 P1PK P1 3 A4GALT 22
1 004 Rh RH 54 RHD, CD240 1
I RHCE
1 005 Lutheran LU 20 BCAM CD239 19
I 006 Kell KEL 35 KEL CD238 7
I 007 Lewis LE 6 FUT3 19
1 008 Duffy FY 5 DARC CD234 1
I 009 Kidd JK 3 SLC14A1 18
I 010 Diego DI 22 SLC4A1 CD233 17
1 011 Yt G ACHE 7
I 012 Xg XG 2 XG, CD99 X/Y
1 CD99
I 013 Scianna SC 7 ERMAP 1
1 014 Dombrock DO 8 ART4 CD297 12
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1 015 Colton CcO 4 AQP1 7
I 016 Landsteiner— LW 3 IcAM4 CD242 19
1 Wiener
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| 018 H H 1 FUT1 CD173 19
I 019 Kx XK 1 XK X
I 020 Gerbich GE 11 GYPC CD236 2
| 021 Cromer CROM 18 CD55 CD55 1
|
1 022 Knops KN 9 CR1 CD35 1
I 023 Indian IN 4 CD44 CD44 11
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“Human Genome Organisation symbol; ISBT symbol is the same as the system symbol
italicised.
"Not yet agreed by ISBT.
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" Plasmodium vivax
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2 Forssmann
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Transmembrane 1

protein 1
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Interior of red blood cell Peripheral membrane 1
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Symbolic Representations of Common Monosaccharides and Linkages
(O Galactose (Gal) ﬁ Xylose (Xyl)
[[] N-Acetylgalactosamine (GalNAc) @ N-Acetylneuraminic acid (NeuSAc)
N Galactosamine (GalN) O N-Glycolylneuraminic acid (Neu5Gc)
@ Glucose (Glc) € 2-Keto-3-deoxynononic acid (Kdn)
Bl N-Acetylglucosamine (GIcNAc) A Fucose (Fuc)
M Glucosamine (GIcN) @ Giucuronic acid (GIcA)
@ Mannose (Man) &> Iduronic acid (IdoA)
B N-Acetyimannosamine (ManNAc) @ Galacturonic acid (GalA)
[ Mannosamine (ManN) <) Mannuronic acid (ManA)

Other Monosaccharides

Symbol Key: Use letter designation inside symbol to specify if needed O @

A Antigen

H Antigen
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* Hypersensitivity

> Selective IgA Deficiency
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" non-hemolytic

8 IL-1 beta
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! Epstein-Barr Virus

Z Transfusion Associated Graft versus Host Disease
® Fresh Blood

* Rash

® Graft Donor

® Autograft

" Isograft

8 Syngraft

® Inbred

1% Allograft

1 Species

2 Homograft

3 Immunosuppressive
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! Alpha-thymosin

% Thymopoetin

® Thymolin

* Thymic humoral factor

® Jugular lymph sac

® Iliac lymph sac

” Retro-peritoneal lymph sac

& Cisterna chyli

® Left and Right thoracic ducts
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! Prevertebral fascia

2 Right lymphatic duct

¥ Left jugular trunk

4 Left Subclavian trunk
® Left mediastinal trunk
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! The Lymphatic Drainage of Head and Neck
2 Qutlying

® Deep Cervical Lymph Nodes

* Superior Deep Cervical Lymph Nodes

> Inferior Deep Cervical Lymph Nodes
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! Lymphatic drainage of Upper Limb
2 Axillary Lymph Nodes
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! Lymphatic drainage of Lower Limb
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