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ABSTRACT 

 Although neutrophils are the most abundant type of white blood 

cells and form an essential part of the immune system, quantitative 

abnormalities tack most of researchers work, so it was a deemed of 

interest  to review qualitative abnormalities.This review of disorders of 

neutrophil number and function will discuss and classification, clinical 

presentation, important research advances in the field and then provide 

a clinical diagnostic approach for these category of diseases, and new 

advances in therapy, prognosis and response. 
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introduction 
 

Introduction 

Neutrophils are the predominant white blood cells involved in phagocytic 

killing of micro-organisms like bacteria and fungi. They are also referred 

to as polymorphonuclear or segmented, owing to their characteristic 

lobulated nucleus. They are at the end stage of maturation (Ravandi et 

al., 2005). 

Neutrophils play a critical role in host defense by phagocytizing and 

digesting microorganisms, and inappropriate activation of neutrophils 

may result in damage to normal host tissues. In the resting uninfected 

host, the production and elimination of neutrophils are balanced, resulting 

in a fairly constant concentration of neutrophils in peripheral blood 

(Baehner, 2005).  

This chapter reviews the morphology, structure, development, kinetics, 

and function of normal neutrophils. 
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Morphology 

Ehrlich (1880) introduced techniques for staining blood cells that provided a 

means to identify and classify white corpuscles. He divided blood cells into 

lymphocytes, large mononuclear cells with indented nuclei (later called 

monocytes), and polymorphous nucleated cells with granules staining 

neutrophilic, acidophilic, or basophilic (Baehner, 2005).  

In the normal adult human, the life of neutrophils is spent in three 

environments: marrow, blood, and tissues. Marrow is the site of 

differentiation of hematopoietic stem cells into neutrophil progenitors and of 

proliferation and terminal maturation of neutrophilic granulocytes 

(myeloblast to segmented neutrophils) (Dorothy et al., 2007). 

Myeloblast 

The word myeloblast describes an immature cell, typically found in the bone 

marrow and not in the blood (Skubtiz, 2004). The myeloblast is the 

youngest myeloid precursor recognizable in the bone marrow smear 

employing Wright-Giemsa polychrome stain. Because they are in the 

process of growth and division, myeloblasts vary considerably in size from 

10 to 20 µm in diameter. The nucleus is large and round, with finely 

granular chromatin and one or two pale blue nucleoli, granules are absent, 

and the cytoplasm is scanty (Figure 1) (Baehner, 2005).  

In wet films, myeloblasts appear immobile with thin, tenacious borders. The 

cytoplasm is hazy and usually contains no stainable substance other than 

mitochondria. Leukemic myeloblasts that contain no perceptible granules 

often are identified by special stains that demonstrate the presence of Myel- 
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operoxidase (MPO) or esterase, thus providing early evidence of 

differentiation. Particularly in patients with acute leukemia, the nucleus may 

show several wide and deep indentations, suggesting lobulation. Such 

myeloblasts suggest more rapid maturation on the part of the nucleus than of 

the cytoplasm (asynchronism of Di Guglielmo). Also in association with 

leukemia, Auer bodies are evident in the cytoplasm of cells (Skubtiz, 2004). 

 

Figure 1: Myeloblast (Lichman et al., 2007). 

Promyelocytes  

The promyelocyte is larger than the myeloblast and the myelocyte, being 

greater than 20 µm in diameter. The nucleus, nuclear chromatin, and 

nucleoli resemble those of the myeloblast, but the differentiating feature is 

the presence of many violet granules (Figure 2a). These so-called 

azurophilic or primary granules are homogeneous, dense, and round to ovoid 

and are bounded by a unit membrane (Figure 2b) (Baehner, 2005). 
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