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Blood - Overview

A Human
I 5 litres or 10 pints
I 10% body weight
I 80% body cells
I Circulates every 60 seconds
I Oxygenation
I CO, removal
I Nutrients
I Hormone transport
I Defence & Repair
I Produced by Yolk Sac / Liver / Bone Marrow
I Filtered by Liver, Kidney, Spleen {y
iBlood Groups A, B-, AB{¢/




Blood - Analysis -,

A Haematocrit &

I 45% males, 40% females buffy coat
o S (white blood cells 104
i 5 million cells/ul (mm?3)

and platelets)

A Biochemistry ~500 tests !
I Hb ~14 g/dl

Microscopy (Pathology)
I Differential White Cell Count
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Discovery of Blood Cells

A Swammerdam 1658
A Leuwenhoek 1674

A Iron (Menghini, 1740)
A Blood Groups A,B,O (Landsteiner, 1901) K™ 4
A Haemoglobin X-ray Crystallography (Max Perutz 1959)



Blood - composition

Formed Elements of Blood
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White Blood Cells

I Red Blood Cells (Erythrocytes)
I WhiteBloodCells (Leucocytes)

AGranuIar (Neutrophils, Eosinophils, Basophils)
ANon-Granular (Monocytes, Lymphocytes)
| Platelets (Thrombocytes)

Morphology - Functions i Number - Size
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L Blood Smear

1. Flace a small of whaole hlood
ona YEREY CLEADN shide. Hold a second
shide at the angle shown

2. WWhile malrdalrdng corntact with the
bottormn shide, puoll the top shde back to cortact

the drop, which will spread b capillacy action.

3. Mlaintain firm cortact with the
bottorn shide and push the top shde 10
one motlon to produce the sinear.




AAir Dried and Fixed in 100% Methanol - Dry

A Stains
I Romanowsky
I Wright 1 Giemsa
I May 1 Grunwald

I Leishman
Sticks to ..

BLUE Methylene Blue 1 Basic Acids

RED Eosin - Acidic Bases



Red Blood Cells - Erythrocytes
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Biconcave Disc 7.7 x 2.6/0.8um, SA 140um?2, Vol 90f

Numbers éé. . 25 trillion 3
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7 days maturation
120 days life cycle
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Darkfield Microscopy
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Obligue lllumination

Blood | Microscopy of Nature



https://microscopyofnature.com/blood







LM - Immunocytochemistry

ABC-DLBCL
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Figure 9.4. Erythrocyte membrane organization.

Super-resolution Microscopy of Red Blood Cells
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Electron Microscopy TEM

Highly distensible
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Electron Microscopy SEM

MY ISPIRATION CELLS

© Elsevier. Gartner & Hiatt: Color Textbook of Histology 3E - www.studentconsult.com




270 million haemoglobin molecules per erythrocyte !

O, and CO, transport



Shape of Red blood cell

Normal

Target cell Spherocyte Ovalocyte Elliptocyte Acanthocyte

++++++++++ XX 2

Tear drop Sickle cell Stomatocyte Bite cell Schistocyte Echinocyte
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Abnormal

Sickle
cell
anaemia




Haemolysis
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Nucleil !!

Frog Blood RBCs

Chicken RBCs




Immature
: Red Blood Cells In
RGUCUIOcytes <1% circulating blood

GENESIS OF RBC
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Leucocytes - WBCs

Neutrophil Lymphocyte  Eosinophil Monocyte

o

Erythrocytes Platelets Basophil
(red blood cells)

© Elsevier. Gartner & Hiatt: Color Textbook of Histology 3E - www.studentconsult.com



5 million rbc
8000 wbc
300,000 pl

Neutrophils - sophils - Eosinophils -
Engulf bacteria Hypersensitivity, Parasitic infections,

and cellular debris Release histamine Allergic response
37-T7% 0-1.6% 1-7%

White Blood Cells

Lymphocytes - ) . e | g8 Monocytes -
Produce antibodies, g - * O ' ; Ellgl}lf cell_ular
regulate the immune 0 OO0 " debris, z.lntlgen
response EEL AN P e processing

10-44% NN Ry 2-10%




Differential white cell count

Haemocytometer Slide

Midjum Square

Small Square
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1. Hemocytometer Blood Counting Chamber
3.Counting chamber

2.Coverslip
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White Blood Cells



Granular Leucocytes

ANeutrophils
AEosinophils
ABasophils



Neutrophil

Granules unstained Multilobed nuclei
(polymorphonuclear)

Functions

Motility
Phagocytosis

60% WBCs

Size
10-12 pm

Drumsticks



. W
Barr Body
CONDENSED QUIESCENT

iXCHROMOSOME

Neutrophil (~4% in Females show Barr Body)



Figure 9.7. EM of a human mature neutrophil. (7, Golgi apparatus.
X22,000. Inset. Neutrophil from a blood smear observed in the light

microscope, X1,800,

Copynght £ 2003 Lippincott Willams and Wilkins

Phase Contrast

Granules

A Specific i enzymes

A Azurophilic i lysosomes

A Tertiary i phosphatases, metalloptoteinases

SEM




Neutrophil Phagocytosing Bacteria

Neutrophils escaping
into other tissues to
cause inflammatory
response and pus

/ selectin Linleg! in . immunoglobin superfamily

selectin
receptor

chemokines integrin
receptors
. )
heparin & chemoattractant
histamines molecules

Figure 9.8. Diagram of events in the migration of a neutrophil from a postcapillary venule into the
connective tissue. Sce text for description of steps.

Copvright © 2003 Lippicott Williams and Wilkins



Eosinophil

Granules stained red Bilobed nucleus

Functions

Allergic response

Number
3% WBCs

Size
12-14 um



Granules
crystalloid bodies 7 cytotoxic to
protozoans & helminths
lysosomes
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Basophil

&  Granulesil arge, dark blue (6Bl ac

Functions

hypersensitivity
(8 1 mast cell
- -'Lq.,,-i bind IgE, vasoactive

Number

<1%




Figure 9.11. EM of a human basophil. 5, basophil granules; M.
myelin figures. X26,000 Inset. A blood smear demonstrating the light
microscopic appearance of a basophil. X1,800

Copyright © 2003 Lippincott Williams and Wilkins

TEM

» EM of a basophil. Its nucleus is
bilobed (). A peripheral rim of
heterochromatin surrounds central
euchromatin. The cytoplasm has many
prominent, closely packed specific
granules (SG) that are derived from
the Golgi complex (GC). These
membrane-bound granules vary in
size and density. 11,300x.

© Elsevier. Ovalle & Nahirney: Netter's Essential Histology - www.studentconsult.com



Lymphocyte

Agranul ar
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(T, B, NK)
Recognise antigens, memory, produce antibodies, kill cells



Fluorescence Microscopy
Immunostaining with fluorescent antibodies used to identify specific lymphocyte types

63x Confocal




TE M Ribosomes

Golgi
Centriole
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Figure 9.12. EM of a medium-sized lymphocyte. A, mitochondna; (5,

Golgi apparatus; (', centriole.. X26,000 Inset. Light microscopic
appearance of a medium-sized lymphocyte from a blood smear. X1,800.

Copvright © 2003 Lippicott Williams and Wilkins



Lymph Node

Most lymphocytes are
located in the
Lymphoid Organs



Lymphocytosis( >40% WBCs are Lymphocytes)




Monocyte

Agranular Deeply indented nucleus

Functions

Motility
Phagocytosis
1 macrophages

Number

5% WBCs

£ Size
18 um
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Figure 9.13. EM of a human mature monocyte. (', centriole; (7, Golgi profiles;
L, lysosomes; M, mitochondria. X22.000 Inset. Light microscopic appearance of
a monocyte from a blood smear. X1,800.

Copynight © 2003 Lippincott Williams and Wilkins



PlateletS (Thrombocytes)

Cell fragments No nucleus

Functions

Hemostasis

Clotting
Injury repair

Number
300,000/ul

Size
2 Um

Lifespan ~10 days



TEM

Contain Serotonin, plasminogen, myosi



