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(55% of total blood)
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Plasma Proteins
(percentage by weight)
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e FLUAUAIANNAAUNA
— mudsuna Aa
e AnuuNNNLAU'll/ Myeloproliferative disease (increase in no. of
blood cells)

e ANMUUaLAUlL/ Cytopenia (decrease in no. of blood cells)
— MUAUNIN Ad
e N151INvUAALUNA: Hemoglobinopathies
e FeuLeIn15viNvU: Coagulopathies
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e Erythropoiesis: red blood cell production

Stem cell Committed Developmental pathway

cell Phase 1 Phase 2 Phase 3
Ribosome Hemoglobin Ejection of
accumulation nucleus

> synthesis .
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Hemocytoblast plast
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erythroblast erythroblast Normoblast — cyte cyte
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Erythropoiesis

e Phases in development
1. Ribosome synthesis
2. Hemoglobin accumulation
3. Ejection of the nucleus and formation of reticulocytes

e Reticulocytes then become mature erythrocytes
e Regulation :

— Hormonal controls
— Adequate supplies of iron, amino acids, and B vitamins
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Reduced oxygen-

carrying capacity o
erythrocytes
Relieves & in red bone

marrow

Increased oxygen-
carrying capacity

Ervthrocvtes

Hormonal Control of Erythropoiesis

€D Kidneys detect reduced O,-carrying
capacity of blood.

@3 When less O, is delivered to the kidneys,
they secrete erythropoietin into blood.

€ Erythropoietin stimulates erythropoiesis
by bone marrow.

@3 Additional circulating erythrocytes
increase O,-carrying capacity of blood.

& Increased O,-carrying capacity
relieves initial stimulus that triggered
erythropoietin secretion.
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RED BLOOD CELL MORPHOLOGY

Hemoglobin | Red cell
Size variation |distribution Shape variation Inclusions distribution
Normal Hypochromia |Targetcell ! Acanthocyte | Pappenheimer bodies | Agglutination

y,

(siderotic granules)

Microcyte Spherocyte : Helmet cell
E (fragmented cell)
Macrocyte -(-)-v-a-lc-)églfé o _S_éﬁfstocyte Basophilic stippling Rouleaux

(fragmented cell) (coarse)

Oval macrocyte Howell-Jolly

Stomatocyte

Hypochromic

macrocyte Polychromasia | Sickle cell Crystal formation

(Reticulocyte)
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Type MCV Common Causes

Macrocytic Increased Folic acid deficiency
Vitamin B deficiency
Liver disease
Alcohol
Hypothyroidism

Drugs (sulfonamides, zidovudine,
antineoplastic agents)

Myelodysplastic syndromes
Microcytic Decreased Iron deficiency
Thalassemias
Normocytic Normal Aplastic anemia
Anemia of chronic disease
Chronic kidney disease
Hemolytic anemia

Spherocytosis
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HEMOGLOBIN

A Hemoglobin molecule Iron
(the iron is the site
of oxygen binding)

Systemic
capillary

Red

Oxygen
blood cells molecule
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aneastiinldanavuadlsn G-6PD Deficiency
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iron deficiency anemia Normal peripheral blood
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ANTsvLIALAaAANY hematopoiesis

Hematopoietic Colony-forming Precursor Mature
stem cell units (CFUs) cells cells
_ch18_655-
—_ —_— —— —_—
Eosinophilic Eosinophilic Eosinophilic Eosinophilic Eosinophil
CFU myeloblast promyelocyte myelocyte
Basophilic Basophilic Basophilic Basophilic Basophil
CFU myeloblast promyelocyte myelocyte

Neutrophilic Neutrophilic Neutrophilic Neutrophilic Neutrophil

CFU myeloblast promyelocyte myelocyte
Monocytic Monoblast Promonocyte Monocyte
CFU
| B prolymphocyte

T prolymphocyte T lymphocyte
Lymphocytic Lymphoblast
- @ O
———————————
NK prolymphocyte NK cell
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Hematopoiesis

Maturation and Differential Chart
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TYPE OF BLOOD CANCERS
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1. wzisaiatdanun (leukemia)

o HgBILiatdanuNILdaunaY (acute leukemia)
m Aiaduwaas (acute lymphoblastic leukemia, ALL)
o ?juﬂ“l,uaaam (acute myeloid leukemia, AML)

o HLBILIALARAUNIEASY (chronic leukemia)
m Ailaluaaaad (chronic myeloid leukemia, CML)
O ?jﬁmﬁvuw;aﬂﬁ (chronic lymphocytic Ieukemia, CLL)

2. uzihvsaniudas (lymphoma)
o Aia lulugaaAu (Non-Hodgkin's Lymphoma; NHL)
o AfimganAu (Hodgkin's disease; HD)
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BQne marrow
biopsy
<

Acute leukemia Chronic leukemia Normal Leukemia

Acute lymphoblastic Acute myeloid Chronic myeloid Chronic lymphocytic
leukemia - ALL leukemia - AML leukemia - CML leukemia - CLL

B cell acute Chronic
lymphaoblastic lymphoblastic ia - myelogenous
leukemia - B-ALL leukemia - T-ALL - leukemia -
erythroleukemia
REH DND-41 MOLM-14 K562
cell line MOLT-4 MV4-11 cell line

cell lines cell lines
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Normal Cell
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Tumour Cells

INITIAL STAGE

MID STAGE FINAL STAGE
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Mucosa —

Spread fo other

Submucosa organs and distant
lymph nodes

Muscle -

Lymph node
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nanLtdan (Platelet)

Activated platelets

Se otonin
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Platelet ;
@ secretion

Inside-out signaling
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Stem cell

Developmental pathway

_,@_,

& P
N
Hemocyto- Promegakaryocyte
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Thrombin,

ADP, —p —p

collagen,
TXAo,
other
endogenous
agonists;
bacteria,
toxins

Activation of
circulating,
quiescent

platelets

Activation of integrin oy 35,
binding of fibrinogen
Platelet-platelet aggregation
Surface display of P-selectin
Display and release of CD40L
Secretion of PMPs,
chemokines, cytokines
Signal-dependent translation;
synthetic responses
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Blood Clot

Plasminogen
activators Fibrin degradation
products
. | ‘ 7 . . l . / ’__H:// -
Plasminogen | se=p- | Plasmin Fibrinolysis 'O
_fz D RS ’,;.-p'//:::/
< A d—
RBC Platelets Fibrin clot
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fmanMndatdansn (Thrombocytopenia)

Exposure of platelet antigens Loss of immune tolerance
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At |
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Molecular mimicry ? Altered immune state
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B cell mechanisms
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: O A é|_>03b deposition
! O ! on platelets

Impaired Platelet Platelet
thrombopoiesis  apoptosis desialyiation

T cell mechanisms

Platelet /
lysis

Platelet Platelet Impaired
desialylation apoptosis thrombopoiesis
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HCV

Dengue, HIV

Hantavirus,

Rotavirus

IgG/Virus
Complexes

Adenovirus

CMV  EMCV, Influenza,
Corona virus

Corona Virus

Dengue, HIV,

Coxsackie. Lassa, Zika, Ebola

Adenovirus
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Thrombin W SHTza

receptor ‘
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Resting 5
platelet ‘
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S-HTT
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Prothrombotic factors Sy p
Adhesive proteins  * P-selectin
. _ v .Gp &y  Endothelial cells
@& L & GP VI I & - L) &
Collagen
Adhesion
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