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Leukopoiesis is the process by which white blood cells are produced, including granulopoiesis which produces granulocytes (neutrophils, eosinophils, basophils) and lymphopoiesis which produces lymphocytes. Granulopoiesis occurs through multipotent stem cells that differentiate through several progenitor cells and precursors over 6-10 days. Lymphopoiesis occurs through both lymphoid stem cells in the bone marrow and antigen dependent maturation in lymph nodes and thymus to produce T cells, B cells, and natural killer cells. The main types of white blood cells are neutrophils, basophils, eosinophils, monocytes/Read less
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	2. • It is  a process by which white blood cells are
production, development, differentiation, and
maturation.
• Types
1-Granulopoiesis production of white blood cells
which contain granules in their cytoplasm.
2-Lymphopoiesis:
production of white blood cells which not contain
granules in their cytoplasm .
 


	3. Granulopoiesis:
2. Multipotent CFU-GEMM
3.Progenitor  -CFU-GM
4.Progenitor -CFU-G
5.Precursors
• Myeloblast
• Promyelocyte
• Myelocyte
• Metamyelocyte
• Band
• Neutrophil, Eosinophil , basophil
• Kinetics of Neutrophil Production 6-10 days from
myeloblast to neutrophil
 



	5. Leukopoiesis
a) CFU-G: granular.
I.  CFU-Neutrophil
II. CFU-Eosinophil
III. CFU-Basophil
b) CFU-E: erythrocyte.
c) CFU-M: monocyte.
d) CFU-M: megacaryocyte.)
1-Myeloid stem cell (MSC) or colony forming unit CFU-GEMM
 


	6. 2-Lymphoid stem cell
•  I. T - lymphocytes
II. B – lymphocytes
III. Natural Killer cells
 



	8. Lymphopoiesis:
1. Antigen Independent  Phase:
• Initial lymphopoiesis takes place in bone marrow.
• Maturation takes places in thymus.
2. Antigen Dependent Phase:
• Second cycle of differentiation in response to
antigen exposure in lymph nodes
3. Memory Phase:
• Follows antigen exposure
• May live for years
 




	11. • GM-CSF: Granulocyte-Macrophage  colony stimulating factor.
• M-CSF: Macrophage colony stimulating factor
• Erythropoietin: Erythropoiesis stimulating hormone
• Thrombopoietin: Stimulates megakaryopoiesis
 



	13.  Nucleoli disappear
  Chromatin condenses
 Nuclear mass indents and segments
 Cytoplasm becomes granular & pinkens
 





	17. Size: 12–18 μm.
  N /C Ratio : 4:1 with round or oval nucleus.
 Chromatin: Light red-purple with fine network ,
may see two to five nucleoli
 Cytoplasm: Moderate blue and usually
nongranular.
 


	18. (1) Myeloblast
  


	19.  Size: 14  to 20 μm
 N /C Ratio : 3:1, oval, round.
 Chromatin: dark purple may see single nucleoli.
 Cytoplasm: Moderate blue color azurophilic granules.
Auer Rod :The fusion of primary granules
forming
(needle-like)
 



	21. Size: 12 to  18 μm.
N /C Ratio : 2:1.
Chromatin: red purple ,Oval nucleus, denser.
Cytoplasm: deep blue
Specific granules present
 




	24. Metamyelocytes
 Size: 10  to 18 μm.
 N /C Ratio : 1:1
 Chromatin: nucleus resembling a kidney
structure.
 Cytoplasm: Pale blue to pinkish with .
moderate specific granules.
 


	25. Size: 10 to  15 μm.
 Chromatin :C or S shaped.
Cytoplasm: Brown-pink.
with many fine secondary granules.
 




	28. Lymphocyte Maturation Series
  


	29. General Function of  Leukocytes
WBC are responsible for:
1. Phagocytosis
2. Synthesis of antibody molecules
3. Inflammation process responses
4. Production of heparin –to prevent clotting of
blood.
 



	31. 1- Neutrophils
• Polymorphonuclear  leukocytes (PMNs)
• Multilobed 2-5
• Are the most highly adherent
• Highly phagocytic
• Highly Motile
• Active initial stage of infection.
• 40-80% (most abundant)
• Leave the blood & enter infected tissues
• They ingest, kill, and digest pathogens
 



	33. 2- Basophils
• Its  granules contain : histamine, heparin.
• Basophils, and their tissue counterpart mast cells, produce
cytokines that help defend against parasites
• Release Histamine which is imp. In the inflammatory &
allergic response.
• These cells display high affinity surface membrane
receptors for IgE antibodies.
• Bi-lobed/tri-lobed.
• Few hours-to few days.
• (<1%)
 


	34. 3- Eosinophils
• Its  granules contain peroxidase, lipase, Rnase,
plasminogen
• Produce toxic protein against parasites.
• Stained pink-orange.
• Allergic conditions and with parasitic infections, and
chronic inflammation.
• Bi-lobed.
• days
• (1–6%)
 


	35. 1-Monocytes/Macrophages
• Monocytes and  macrophages are phagocyt
• Macrophages are differentiated from monocytes,
• monocytes/macrophages are highly adherent,
• motile and phagocytic.
• antigen-presenting cells (APCs )
 


	36. 3- Lymphoid Cells
•  Lymphocytes progenitor differentiate into three
separate lines:
(1) B lymphocytes that differentiate into plasma cells to secrete
antibodies
(2) T lymphocytes that operate in cellular and humoral immunity.
(3) Natural killer (NK) cells.
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