All peripheral blood cells originate from common
progenitor cells known as pluripotent stem cells.
An important property of pluripotent cells is selfrenewal,
which ensures a continuous supply throughout
life.
Each pluripotent cell is capable of producing an
individual clone consisting of a number of RBCs,
granulocytes, platelets and lymphocytes, together with
their intermediate progenitor cells.
A number of humoral growth factors stimulates
and regulates the production of hemopoietic cells.
Erythropoiesis means formation, proliferation,
maturation and release of blood cells from the bone
marrow into the circulation.
Erythroid development is characterized by progressive
hemoglobinization of cells (normoblasts)
whose nuclei degenerate and become expelled to
form reticulocytes and finally mature to RBCs.
Erythropoiesis is regulated by erythropoietin hormone
and requires the presence of iron, vit B12 and
B6, folate and thyroxin.
Mean Corpuscular Volume (MCV)
This is the average volume of single RBC (in fl).
Low MCV indicates microcytosis and high MCV
indicates macrocytosis.
Mean Corpuscular Hemoglobin (MCH)
This is the average weight of Hb (in pg) in a single
red blood cell. Low MCH indicates hypochromia.
Mean Corpuscular Hemoglobin Concentration
(MCHC)
This is the average Hb concentration per unit
volume (per 100 ml) of packed RBCs
RDW (Red Cell Distribution Width)
RDW =―RDW=SD/MCV x 100―
It is an estimate of the degree of anisocytosis;
differentiate Thalassemia trait (normal RDW) and
iron def. (high RDW)
Anisocytosis and poikilocytosis
Variation in cell diameter (anisocytosis) or shape
(poikilocytosis) may associate disturbed erythropoiesis.
 Dimorphic RBCs
Populations of normochromic and hypochromic
red cell are seen in a blood smear when a patient with
iron deficiency is transfused with normal RBCs or
given iron therapy. Also a dimorphic picture is commonly
seen in sideroblastic anemia.
Polychromasia
diffuse basophilia in the red cell which correlates
with an increased percentage of reticulocytes (> 2%).
It could be associated with an elevated MCV.
Spherocytes
deeply stained RBCs which have lost their central
area of pallor and which have smaller diameter than
normal. They are classically found in hereditary spherocytosis
and auto-immune hemolytic anemia. They
may be associated with an elevated MCHC.
Target cells
Abnormal thin RBCs with well stained area in
their middle and periphery and a pale area in between.
They are found in iron deficiency. Thalassemia,
sickle cell anemia, liver disease, obstructive jaundice
and splenectomized individuals.
Inclusions:
Howell- jolly bodies: chromatin fragments, usually
single, seen in megaloblastic anemia and after
splenectomy.
Pappenheimer bodies : cytoplasmic granules
containing iron and can be identified by a positive
Prussian Blue Reaction. They are seen in hemolytic
anemia, sideroblastic anemia and after splenectomy.
Heinz bodies : denatured Hb seen in G-6-PD
deficiency, oxidant drugs, alpha- thalassemia and
unstable Hb.
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