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The Cytokines and Haemopoletic Growth Factors: Blological Aspects

Cytokine MW Cell sources Target cells Main effects
1o 17,500 Macrophages, somalic celis Haemopoalesis, immune system Inflammalory (see Fig. 1.13)
L2 15,500 T lymphocytes Tand B cells T-cell growth factor
IL-3 28,000 T lymphocytes Early haemopoietic cells Haemopoielic growth factor
IL-4 19,000 T cells, mast cells T and B cells, early Immune and haemopoialic
haemopoietic calls grovath factor
L5 40,000-50,000 | T cells, mas! cells Eosinophils Eosinophil growth and
homadimer differentiation factor
L6 21,000-28,000 | Fibroblasts, T cells, B cells, megakaryocyles Immunoglobulin production,
macrophages, somatic cells hepalic acute phase prolain
platelet production
IL-7 25,000 Stromal cells Earty B and T lymphocyles Growth faclor for 8 and T cells
L8 6,000-8,000 Ubiquitous; macrophages, Chemoatiractant for neutrophils Neulrophil migration
endothelial, fibroblasts, and T lymphoeyles
somalic cells
L9 30,000-40,000 | Tcells Mast cells, erythroid progenitors Haemopolesis and T-cell
development
IL-10 18,000 T helper and B cells, B cels and T cells, monocytes, Mast cell and B-cell prolileration and
keratinocyles, macrophages macrophages antibody production; suppresses
ytokine p ion from
T-halper cells
-1 23,000 Fibroblasts, siromal cells Megakaryocytes, early Haemopolesis and thrombopaiesis,
haemopoietic cells, B cells B-cell immunaglobulin secrelion
IL-12 70,000 Macrophages, B cells T cells, NK cells Induces IFNy and cell-mediated
heterodimer Immunity
IL-13 10,000 Tcells Monocyles, B cells Promotes IgE production
IFN, g 18,000-20,000 | Lt yles, libroblast Macrophages, NK cells Antiviral, anliproliferative and
immunomodulaling; induces class |
MHC anligens
IFN, 20,000-25,000 | T lymphocytes, NK calls Tand B cells Immunomodulating anliprofileralive
{inhibits apoplosis) and antiviral.
Induces cell membrane antigens
{e.9. MHC class | or Il)
TNF, 17,000 Macrophages, somatic cells, Ubiquitous Inflammatory, immunoenhancing and
T and B lymphocytes {umouricidal, secondary production of
cylokines by stromal cells
TNFp 18,000 T lymphocytes Ubiquitous Inflammalory, immunoenhancing and
(lymphotoxin) lumouricidal, secondary production of
cylokines by stromal cells
TGFp 25,000 Plalelets, T cells, somatic cells | Fibroblasts, many other cells Anli-inflammatory, wound healing,
bone remodelling
MIP-1, Stem cells Inhibitory factor
SCF (Kit ligand) | 20,000-35000 | Stromal cells, fibroblasls, i Masl cells, early pluripolential cells, Growih lactor for stem calls, early
liver cells and myeloid, lymphoid or lymphoid and myeloid progenfiors,
erylhroid progenilors mast cells
GM-CSF 14,000-35,000 | Stromal calls, T lymphocyles, | Haemopaietic: progenitors Stimulates early haemopoiesis, mast
mast cells and lale cells in granulocytic, granulopolesis, monocyle formation
monocylic lineages and function
G-CSF 18,000 Siromal celts, macrophages, Granwocyle progenitors and Early haemopoiesis, granulocyla
monocyles granulocytes production and funclion
M-CSF 40,000-70,000 | Stromal celis, macrophages, Monocytes, progenitors and Monocyle production and function
monocytas menocyles
Erythropoiatin 30 400 Kidney, liver Erythrold progenilors Growth factor lor red cells

(late BFUE, CFUg) and erythrocyte
precursors [0 reliculocyte stage
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Regul

ation of hematopoiesis

Early-acting
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growth factors [‘[1 stem cell
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@ IL-11 stem cell -
(G GM-CSF :
@ G-CSF C . Other interleukins
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Erythrocyle Platelet  polymorphonuclear Monocyle Basophil Eosinaphil
leukocyle
Lineage-specific @
hematopoietic
growth factors
Erythropoietin Tissue macrophages  Mast cell
G-CSF + Alveolar
© s Kupffer cells
E M-CSF + Langerhans celis
@ IL-5 + Ostleoclasts
« Microglial cells
(TP Thrombapoietin
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Erythroid maturation

Proerythroblast
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Measurement (units) Men Women
Hemoglobin (gm/dL) 13.6-17.5 12.0-16.0
Hematocrit (%) 40-54 37-47
Red cell count (106/uL) 4.5-6 4-5.5
Reticulocyte count (%) 0.2-2
Mean cell volume (um3)
MCV 78-96
Mean corpuscular
hemoglobin (pg) 28-32
MCH
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Fig 6.14 Aplastic anaemia: low power view of bone marrow fragment

showing severe reduction of haemopoietic colls and an increase in fat
503005

Fig. 6.15 Aplastic ansemia: trophine biopsy of posterior tac crest
shows gross hypocellularity with replacement by fat

”
s
.l‘

b, o
T .
R
WA A
'

- e,

: Fig 6.17 Aplastic anaermia: igher power view of the biopsy in Fig
Fig 616 Aplastic anaemia’ irephing biopsy shows some haemopoletic 6.16, showwg grossly hypocellular marrow with a remaining lymphoid
celular foci in an otherwise grossly hypocelular marrow. folicla in the upper right hield.
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Anaemia

Anaemia of chronic
diseases
Aplastic anaemia

Acquired haemolytic
anaemia

Autoimmune haemolytic
anaemia

Alloimmune haemolytic
anaemia

Acute leukemia

Acute myelogenuous
leukemia

Acute lymphoblastic
leukemia
Anti-tumour drugs

Autoimmune
thrombocytopenic purpura

Acquirred coagulation
disorders
Basophils

Bone marrow
Transplantation
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Blood transfusion
Bleeding disorders

Blood components and
blood products

Complications of blood
transfusion
Chronic leukemias

Chronic myeloid leukemia

Chronic lymphocytic
leukemia

Drug-induced haemolytic
anaemia

D

Disseminated intravascular

coagulation

Erythropoiesis
Eosinophils

Essential thrombcythemia

Excessive fibrinolysis
Folic acid deficiency

G6PD defeciency

Haematopoiesis
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Haemolytic anaenta
Hereditary spherocytosis
Hereditary elliptocytosis
Haemoglobin
abnormalities
Hypereosinophﬂia
Hairy cel] leukemia
Hodgkin's disease
Haemostasis

Hereditary coagulation
Disorders
Haemophilia A

Haemophilia B

Henoch-schonein purpura

Iron deficiency anaemia

Inherited haemolytic
anaemia
Infecious mononuclosis

Inhibitors of Coagulation

Lymphocytes
Leukemias
Lymphomag
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Vit B12 deficiency and
Pernicious anaemia
Vascular disorders

Von willbrand disease

Vitamin K deficiency

Waldenstrome
macroglobulinaemia
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