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Blood
 It is a constantly circulating fluid providing the body with nutrition, oxygen, and waste 

removal.

 It consists of a number of cells suspended in a fluid medium known as plasma.

 The cells of the blood consist of erythrocytes, platelets, and leukocytes or white blood 
cells.

 Erythrocytes, or red blood cells (RBCs) are predominant cell types that play an 
important role in oxygen and nutrient supply (transportation) to the cell and carbon 
dioxide to the external medium.

 Platelets play a crucial role in blood clotting.

 White blood cells are a diverse group of blood cells that have the main function in 
defense against infection and cancer.



Composition of blood

Plasma – clotting 
factor = Serum



Red Blood Cells (RBCs)
 Red Blood Cells (RBCs), or erythrocytes are 

predominant cell types having biconcave 
discs of uniform shape and size (7.2 microns) 
that lack nucleus and cell organelles.

 It looks red due to the high content of 
hemoglobin.

 The central pale area of each red blood cell is 
due to the concavity of the disc.

 It transports oxygen and nutrients to the 
cells.

 Together with the RBCs, there are platelets 
that have a crucial role in blood clotting.



Cells of the immune system
 Cells of the immune system are distributed throughout the body.

 They are of two types – Myeloid cells and lymphoid cells.

 Myeloid cells are related to bone marrow cell lineage that resembles bone marrow tissue. 
400 billion myeloid cells are produced daily in the process known as haemopoiesis. 
Production of myeloid cells are also known as myelopoiesis.

 Lymphoid is related to lymph which is a clear yellowish, slightly alkaline, and coagulate fluid. 
Cells produced by bone marrow like myeloid cells but they are matured in lymphoid tissues. 
Normally there are 1012 (normal reference range is 1 – 5 x 109 liter of blood) lymphoid cells in 
the body. Generation of lymphocytes in the bone marrow is known as lymphopoiesis or 
lymphoid hematopoiesis.
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Hematopoiesis
 In humans, hematopoiesis begins in the embryonic yolk sac during the first weeks of development and 

continues whole life – location changes to yolk sac (1st week) → liver (3rd week to 7th weeks of gestation) → 
bone marrow (whole life).

 Early in the process, a multipotent stem cell differentiates along with one of the two pathways, giving rise to 
either a common myeloid progenitor cell (CMP) or a  common lymphoid progenitor cell (CLP).

 Progenitor cells then terminally differentiated into various cell types by losing their capacity for self-renewal.

 Common myeloid progenitor cell generates progenitors of red blood cells (erythrocytes), white blood cells or 
leukocytes, such as neutrophils, basophils, monocytes, mast cells, dendritic cells), and platelet-generating cells 
called megakaryocytes.

 Common lymphoid progenitor cells generate lymphocytes, such as B cells, T cells, and NK (Natural Killer) cells. 

 These cells are generated and matured on a mesh-like scaffold of stromal cells, which includes fat cells, 
endothelial cells, fibroblasts cells, and macrophages.

 Stromal cells provide a hematopoietic-inducing microenvironment consisting of a cellular matrix and factors 
that promote the growth and differentiation of HSCs.



Differential count of different cells



Types of cells
Mononuclear cells: Known as monocytes; found in blood; when migrated to tissue it transforms into 
macrophages (M). 

Macrophages: Macrophages are phagocytes and act as scavengers; they produce cytokines and hydrolytic 
enzymes; can be activated by IFN-γ cytokines; they present antigen in association with MHC II (Major 
histocompatibility antigen II). They are sub-classified based on the tissue where they reside, such as Alveolar 
cells residing in lung, Kupffer cell residing in liver, microglial cells residing in brain, and osteoclast cells 
residing in the bone.

Monocytes range 
between 7 and 9um 
in diameter while 
M are about 21um 
diameter in size.



Types of cells
Dendritic cells: They are known as professional antigen presenting cells capable of presenting antigen 
through both MHC I and MHC II; thy are of two types: Langer cells (LCs) and circulating DCs.

 Langerhans cells (LCs) are found in skin, while circulating DCs are found circulating.

 Circulating DCs are of two kinds myeloid (MDCs) and plasmacytoid.

 Myeloid DCs are further sub-classified as MDC1 and MDC2.

 Interstitial DCs are found in the organs such as heart, lungs, intestines , etc.

 Interdigitating DCs populate usually T cell areas of lymph nodes and thymic medulla.



Types of cells
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Types of cells
Granulocytic cells: These are characterized by granular nature of cytoplasm. They have multi-lobed nuclei. 
They are classified on the basis of cellular morphology and cytoplasmic-staining characteristics as: 

 Neutrophils 

 Eosinophils

 Basophils
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Types of cells
Natural Killer cells: They are also known as NK cells or large granular lymphocytes (LGL), are a type of 
cytotoxic lymphocyte critical to the innate immune system that belong to the rapidly expanding family of 
innate lymphoid cells (ILC). They represent 5–20% of all circulating lymphocytes in humans. 



Types of cells
Lymphocytes: They are agranular cell with very clear cytoplasm which stains pale blue. They have very large 
nucleus that stains with dark purple. They are smaller than the granulocytes. They are second most 
numerous leukocyte, accounting for 25 – 35% of the cells. They are classified as:

i. T cells of T lymphocytes: They act against virus infected cells and tumor cells . They are further 
subclassified as:

a. T helper cells or CD4+ T cells: It helps other immune cells in the generation of effective immune response. It 
may be of two kinds:

i. T helper 1 (Th1) cells: It produces inflammatory cytokines known as Th1 cytokines, such as IFN, TNF-β, IL-17, etc.

ii. T helper 2 (Th2) cells: It producesa anti0inflammatory cytokines known as Th2 cytokines, such as IL-4, IL-5, IL-10, IL-13, etc.

b. Cytotoxic T cells or CD8+ T cells: It is killer cells and kills the infected cells by direct cell-to-cell contact.

ii. B cells or B lymphocytes: They produce antibody. They may be transitional, naïve, plasma, and 
memory cells.



Identification of Blood Cells of Immunological Importance
Principle

The blood cells of immunological importance are identified on the basis of their granularity and nuclear 
morphology. Every cell has a different shape and size, and its nuclear morphology is distinct. The 
cytoplasmic granules of different cells are evidently distinct; some have acidophilic granules, some have 
basophilic granules, and some are agranular. By staining with hematoxylin-eosin stain, immune cells are 
differentially stained and visualized under a compound microscope. Hematoxylin precisely stains nuclear 
components, including heterochromatin and nucleoli, while eosin stains cytoplasmic components including 
collagen and elastic fibers, muscle fibers and red blood cells.

Materials

─ Compound microscope

─ Clean slides & Coverslips

─ Bloating paper

─ Sterilized needle

─ Spirit burner

Reagents

─ Absolute alcohol

─ Hematoxylin-eosin working solution

─ Glacial acetic acid

Eosin Y working solution: Dilute Eosin stock 
solution 1:1 with 70% ethanol, then add 2-3 
drops of glacial acetic acid.



Identification of Blood Cells of Immunological Importance
Methodology

─ 3 or 4 clean slides were taken and cleaned.

─ The finger was pricked and a drop of blood was allowed to form on the fingertip.

─ A blood smear was prepared on the slide.

─ Slides were preserved by air drying method and subjected to staining.

─ Slides were then flooded with undiluted Wrights-Giemsa Stain and stain for 1 min.

─ Slides were then flooded with Phosphate Buffer 6.8pH and stayed covered for 1 min.

─ Slides were air-dried.

─ Slides were dipped in Xylene.

─ Slides were then visualized under Light Microscope.



Observation
 Large cells with a deep blue 

polymorphic nucleus are neutrophils.
 Monocytes are seen as small cells 

with deep bluish nuclei and with pale
 grey-blue cytoplasm.
 Basophils are identified by deep blue 

to violet purple granules all over the 
cells.

 Eosinophils are stained orange to 
pink.

 Lymphocytes are identified as small 
spherical cells with normal nuclei 
stained in deep blue-violet color with 
light blue cytoplasm.

 Platelets are seen having red-purple 
central granules surrounded by light 
blue granules.
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