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Summary. After their formation in the bone marrow, 
eosinophils circulate with a short half-life and are 
distributed throughout the body, especially in mucosal 
and sub-mucosal regions. Although a small amount of 
these cells are normally seen in healthy tissue, blood and 
tissue eosinophilia is a hallmark of helminthic and 
allergic diseases. The role of eosinophils in the normal 
physiology of mucosal tissues is not understood, but 
there is good evidence to demonstrate that these cells 
protect the host at least against some intestinal 
helminths, specially those with a lung cycle. In addition, 
there are now many data that support a role for 
eosinophils in the pathophysiology of allergic diseases, 
such as asthma. Because helminthic diseases have been 
largely controlled in developed countries, there has been 
much interest in the development of drugs which affect 
eosinophil migration andlor activation in the tissue and 
which may, thus, be useful in the treatment of allergic 
conditions. The understanding of the mechanisms 
controlling eosinophil trafficking andlor activation are 
essential in the development of anti-eosinophil-based 
therapeutic strategies. The present paper reviews aspects 
of eosinophil biology with emphasis on the role of 
eosinophils in parasitic infections and allergy, the basic 
mechanisms underlying the trafficking of eosinophils 
into tissue and how these can be modulated 
pharmacologically. 
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Eosinophil morphology and granules 

Eosinophils are a type of granulocyte derived from 
the bone marrow and distinguished by their 
morphological features, constituents, products, and 

Offprint requests to: Dr. M.M. Teixeira, Department of Biochemistry and 
Immunology, lnstituto de Cidncias Biol6gicas, Universidade Federal de 
Minas Gerais, Avenida Antonio Carlos 6627, 31270.901 - Belo 
Horizonte, Minas Gerais, Brazil. Fax: t 5 5  31 499 2695. e-mail: 
mmtex@icb.ufmg.br 

association with specific diseases. These cells are 
present in blood and characteristically in tissues with an 
epithelia1 interface with the environment, such as the 
respiratory, gastrointestinal, and lower genitourinary 
tracts (Weller, 1991). In blood, eosinophils account for 
only 1 to 3 percent of peripheral leukocytes in healthy 
subjects, and the upper limit of the normal range is 350 
cells/ml of blood. The normal numbers of eosinophils in 
tissues is not known, but there are normally many more 
cells in tissues than in blood (Weller, 1991). In addition, 
as we will discuss below, eosinophil numbers in blood 
and tissue increase several times in the presence of 
certain conditions, such as  asthma and helminth 
infection. 

Typically, human eosinophils measure 8 p m  in 
diameter, have a bilobed nucleus and contain 
characteristic granules that are known to have an intense 
avidity for eosin dye (Hirsch and Hirsch, 1980). Three 
types of granules are present in their cytoplasm: (i) 
primary granules, which are round, uniformly electron 
dense, and characteristically present in eosinophilic 
promyelocytes; (ii) specific or secondary granules, 
which are composed of an electron-dense core and an 
electron-lucent matrix; and (iii) small granules (Dvorak 
et al., 1988, 1991). Other cytoplasmic structures of the 
eosinophil are lipid bodies, which are non-membrane- 
bound, lipid-rich inclusions found in many types of cells 
(Dvorak et al., 1983). The latter structure appears to be 
particularly important for the production of lipid 
mediators by activated eosinophils (Bozza et al., 1997). 

Eosinophils can express receptors for several 
molecules, including immunoglobulins (IgG, IgE, IgA), 
complement (Clq, C3b/C4b, iC3b, C5a), cytokines (IL- 
3, IL-5, GM-CSF), chemokines (eotaxin, eotaxin-2, 
RANTES, MCP-3, MCP-4), lipid mediators (PAF, 
LTB4) and steroids (estrogens, glucocorticoids). It is via 
these receptors that eosinophils receive messages from 
and respond to their environment. Thus, the importance 
of each of these receptors will be dictated according to 
the environment in which the cells are situated. In 
addition to the receptors cited above, eosinophils express 
a range of cluster-determinant (CD) antigens on their 
surface. Although the function of several CD antigens is 












































