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Abstract

For a very long time, we studied the metallophilic macrophages of the rodent thymus and in
this review our results on morphological, histochemical, enzymehistochemical, immunohistochem-
ical, ultrastructural and functional features of these cells, as well as the molecular regulation of
their development, will be presented. Furthermore, the differences between species will also be dis-
cussed and the comparisons with similar/related cell types (metallophilic macrophages in the marginal
sinus of the spleen, subcapsular sinus of the lymph nodes and germinal centers of secondary lym-
phoid follicles) will be made. Metallophilic macrophages are strategically positioned in the thymic
cortico-medullary zone and are very likely to be involved in: (i) the metabolism, synthesis and pro-
duction of bioactive lipids, most likely arachidonic acid metabolites, based on their histochemical and
enzymehistochemical features, and (ii) the process of negative selection that occurs in the thymus,
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based on their ultrastructural features and their reactivity after the application of toxic or immunosup-
pressive/immunomodulatory agents. Taken together, their phenotypic and functional features strongly
suggest that metallophilic macrophages play a significant role in the thymic physiology.
© 2013 Elsevier GmbH. All rights reserved.

1. Introduction

Among lymphoid organs, the thymus holds a unique position not only due to its indispen-
sible function as a predominant site of T-lymphocyte production and its exquisite structure,
but also due to the fact that practically until recent days its physiological significance
remained undefined.

The presence of the thymus gland within the body has been recognized a very long time
ago (for review, see Rezzani et al., 2008). Still, the true function of this organ remained
mysterious for millennia. Hence, different imaginative (relation to lymph flow or respira-
tion), sometimes even amusing roles (no function at all), have been claimed for the thymus.
However, an endocrine function has been most often ascribed to the thymus gland, proba-
bly due to the fact that with puberty it enters a phase of remarkable involution (for review,
see Rezzani et al., 2008). Only in recent times did the actual role of this organ become
apparent and now we are celebrating the golden anniversary since the immunological func-
tion of the thymus was first documented 50 years ago (Miller, 2011). Now, we know that
the thymus is a primary/central lymphoid organ where self-restricted, but simultaneously
self-tolerant, T-lymphocytes showing a vast T-cell receptor (TCR) repertoire are produced
in a specific tissue microenvironment capable to provide suitable conditions for complex
cellular interactions required for T-lymphocyte production to occur.

Here, it is necessary to express a thorough feeling that seminal discovery of the true
function of the thymus provided an immense impetus to immunological investigations in
general and in this manner fostered the flourishing development of immunology.

The key events in understanding the function of the thymus and major breakthroughs, in
short, are presented as follows. First, using the neonatally thymectomized mice, it has been
shown that the thymus is necessary for the production of lymphocytes and development
of cellular immunity (Miller, 1961; Arnason et al., 1962; Martinez et al., 1962). If the
thymus is lacking from the body, the immune system shows the profound structural and
functional alterations (Janković et al., 1962; Waksman et al., 1962). Second, during their
sojourn in the thymus, the maturing T-lymphocytes (called thymocytes during that period)
are subjected to a meticulous process of “positive selection”, which renders them capable
of recognizing the foreign molecules only when presented within the context of self-major
histocompatibility complex (MHC) molecules (Bevan, 1977; Zinkernagel et al., 1979).
Presentation of self-molecules, produced by �5t-containing thymoproteasome (a recently
identified proteasome component that is specifically expressed in thymic cortical epithelial
cells) within the context of MHC molecules is believed to represent the basic mechanism
underlying the process of thymic positive selection (Takahama et al., 2010). Only those
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