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Basophils and Allergy
The role of the basophil in health and disease has long remained an enigma. Basophils are the least abundant granulocytes in
the blood, barely reaching 1% of the total leukocyte population. Like mast cells, basophils express the tetrameric form (2) of
the high affinity receptor for immunoglobulin E (IgE) FcRI [1]. Basophils also express a variety of other surface receptors that
can lead to their activation (e.g. CD123, TLR4, FcRIII) [2] as well as inhibitory receptors, like the FcRIIB, that dampen their
activation [3]. FcRI stimulation of basophils induces, as in mast cells, the immediate release of preformed pro-inflammatory
mediators (such as histamine and proteases) and the later production and secretion of leukotrienes, cytokines and chemokines
(such as IL-4, IL-5, IL-8, IL-10 and IL-13). These responses (both immediate and delayed) are potentiated with IL-3 preincubation of the cells [2, 4]. Unlike the mast cell, basophils are normally not found in tissues, but their numbers can increase
both in the blood of atopic patients as well as in situ where allergic inflammation is occurring (airways of asthmatic patients,
skin of patients with atopic dermatitis, nasal mucosa of patients with allergic rhinitis) [4-6]. Basophils are able to produce and
release multiple mediators involved in the symptoms of both acute and chronic allergic inflammations, such as histamine, IL-4,
IL-13, and leukotriene C4 [7]. Although basophils are not the only cells producing these products, they are the only cells found
in situ prior to the chronic phase of allergic diseases with the ability to quickly produce significant amount these mediators [4].
Additionally, the basophil is the main producer of IL-4 and IL-13 in peripheral blood following the challenge of asthmatic
patients [4].
Because the basophil shares some molecular and functional features with the mast cell, and both cell types have been linked
to allergy, it has long been viewed as “redundant circulating mast cells”. Over the past forty years, considerable effort has been
made towards defining the distinct immunological role of basophils. For the most part, these studies were incomplete as they
primarily focused on animal models of allergy, such as in guinea pigs, or the study of patho-physiological conditions in human
allergic responses. Nonetheless, this seminal work identified the basophil as an important player in pathologies like asthma,
allergic diseases and parasitic infections [8-10]. A better understanding of the distinct immunological role of the basophil has
more recently evolved through several major advances: The identification of cell surface markers that allow one to distinguish
the basophil from other cell types as well as to determine the basophils’ state of activation has allowed unambiguous
identification and determination of their activity in vitro and in vivo [11-13]. The development of novel methods to purify
human basophils to a high degree from the blood has facilitated in vitro molecular and functional studies [14-17]. The
recognition that mice also have basophils [18-20], and the demonstration that in mice these cells can present antigen and
promote Th2 cell differentiation [21-26] and responses has ushered in an era of the basophil as a regulatory cell. The
demonstration of a distinct role for basophils in mouse models of chronic cutaneous allergic inflammation and IgG-mediated
anaphylaxis [27-29] has promoted the understanding that the basophil has roles that are distinct from the mast cell in
pathological responses. Collectively, these efforts have ushered in a new era in the study of basophils in health and disease.
This “Hot Topic” issue captures many of these recent advances and provides a brief summary of this evolving field. Herein,
Mark Siracusa and David Artis review the recent and exciting discovery of basophils as initiating and sustaining type 2
responses, from studies conducted primarily on mice. The findings reviewed argue that the basophil is able to function as an
antigen presenting cell and foster T and B cell help. Peter Valent describes the recent discovery of cell surface markers that are
key in the identification and biology of basophils. Many of these define new modes by which basophils can be activated and the
clinical implications of this information from studies on human basophils is discussed. Donald MacGlashan provides novel
insights on the connection between human basophil maturation, the signaling elements expressed and the functional correlates
that define distinct basophil populations. This information is important towards understanding the molecular underpinnings and
the heterogeneiety of basophils. Lama Youssef and colleagues provide an excellent clinical perspective in the discussion of
distinct basophil phenotypes in the context of therapy in allergic diseases, and review their findings in a long-term study of
asthmatic subjects with omalizumab, a humanized monoclonal antibody that scavenges circulating IgE. Hajime Karasuyama
and colleagues discuss their recent seminal work, primarily from mouse models, demonstrating distinct roles of basophils in
allergic disease; work that clearly defines a separate and non-redundant niche for basophils. In the final chapter, Nicolas
Charles and I discuss the findings of studies that extend the pathological role of basophils beyond allergy. This work makes it
clear that basophils must be viewed to have regulatory functions and to play a role in autoimmunity. It shows that self-reactive
IgEs and basophils are intimately linked to the amplification of autoantibody production in lupus and opens new avenues with
therapeutic potential in lupus.
Collectively, this “Hot Topic” issue summarizes much of the recent advances in understanding basophil biology and
function, particularly in disease. It should be noted, however, that this compilation of articles is not all encompassing and
should not be viewed as definitive compendium. Instead, it is intended to provide a glimpse into a rapidly evolving field that
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continues to uncover new roles for basophils in allergic diseases and beyond. It is my hope that both the clinician and scientist
alike find this “Hot Topic” issue on “Basophils and Allergy” to be of benefit.
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