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Abstract

Basophils are large multi-lobed cells that circulate in the blood of humans and other animals. They are structurally and genetically related to neutrophils and
eosinophils and they originate in the bone marrow. They have a variety of clinical functionalities and disease syndromes associated with their presence but perhaps

the most important and certainly the most studied surrounds allergic reactions.

Introduction

Basophils are a member of a group of cells discovered by Paul
Ehrlich in the 1879 [1]. They are referred to as a “white cell” comprising
no more than 1% of this cell type [2]. They are the least common but
largest of the granulocytes which include neutrophils and eosinophils,
the other two groups of white cells. Basophils have the capability to
produce histamine, serotonin, and are at least partially responsible for
various allergic (immune) reactions in the body. If basophil levels are
low, it may in certain circumstances (such as helminth infections) take
longer for the body to respond to infections. Under these circumstances,
patients are more at risk for more serious complications and in rare
cases death.

Structure and development

These cells develop in the bone marrow as do neutrophils and
eosinophils. The life span of a basophil is reported to be no more
than 70 hours [3]. Basophils develop from a precursor cell common
to both eosinophils and neutrophils [4]. The mechanism by which
basophils develop as distinct cell types from these other cell types is
poorly understood, but appears to coincide by the appearance of IL-3.
IL-3 has been shown to drive maturation from bone marrow precursor
cells. Human basophils circulate and may be recruited to sites of an
inflammatory response, but will not be found in normal tissue, unlike
mast cells [5,6]. Basophils develop from hemopoietic stem cells with
the influence of a myeloid progenitor. Development will continue as
a pre-basophil/mast cell progenitor in the bone marrow or spleen.
Mature basophils are released into the blood stream, where they await
stimulation from some source, often an allergen. They may also be
activated by immunoglobulin, cytokines or other growth factors, or
bacteria or bacterial sub-particles, especially as regards parasites, virus
or as mentioned allergens.

Function

Basophils have some synergy with mast cells in terms of the
mediators that are produced such as vascular endothelial growth factor
(VEGF). Basophils produce other cytokines such as IL-4, IL-6 and IL-
13 [7]. Basogranulin is produced and released when a given basophil
de-granulates [8]. The only lipid identified mediators produced are
platelet activating factor and the cysteinyl leukotriene, LTC, [9]. It
has been reported that antigen-presenting basophils are important

Gen Int Med Clin Innov, 2020 doi: 10.15761/GIMCI.1000186

in the development of Th2 immunity [10, 11]. These cells along with
the appearance of IL-4 appear to be critical in the development of Th2
immunity [12]. These findings are supported by studies which show
that basophil depletion will compromise parasitic repulsion.

However, these findings are in dispute with data from other
investigations which have shown that basophils are not necessary for
Th2 immunity to develop. In a study with Schistosoma infections it was
shown that dendritic cell depletion (in mice) was sufficient to disrupt
Th2 immunity to the infection. This study demonstrated that basophil
depletion had no effect on Th2 induction, at least in this mouse model [13].
These findings though are in contrast to the vast majority of other literature
and tend to contradict the human generated literature on the subject.

Clinical significance

As with various cell types and soluble mediators, basophils have
both a beneficial and destructive affect in the body [14,15]. Basophils
may infiltrate feeding sites of scabies mites. When basophils are not
present, extensive scabies manifestation occurred in a patient not
containing either eosinophils or basophils. In this instance increased
levels of basophils are of therapeutic advantage.

However, when basophils are present in increased numbers there
is an underlying reason often involving a disease cycle. As mentioned,
the most well studied area of basophil influence is in the area of allergy.
Basophils have receptors on the surface of the cell that will bind to IgE
which is essential in the release of histamine and PAF. The release of
these molecules leads to typical signs and symptoms of an immediate
allergic reaction such as itch and including anaphylaxis, which may be
life threatening. In the ocular environment this may include redness,
burning and exudate production. Within 12 hours of an immediate
allergic response late phase reactions such as asthma may occur [16].

Basophils may contribute to lupus nephritis development in
patients showing higher than normal cell levels, responsiveness, and the
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presence of elevated serum IgE autoantibodies. The model suggests that
IgE anti-dsDNA/dsDNA bound to basophil receptors cause activation
especially in lymphoid tissue and organs. These activated basophils
produce IL-4 that enhance autoantibody production, thus resulting in
a disease cycle.

There is evidence that basophils are associated with and contribute
to malignancy especially myeloid leukemia [17]. Increased numbers
of blood basophils (upto 70%) have been detected in patients with
chronic myeloid leukemia [18]. Relative to other negative outcomes,
increased levels of basophils >250 microliter [a condition known as
basophilia] have been associated with adverse outcomes in patients
with myelodysplastic syndromes. Signs and symptoms of basophilia
include fatigue, itching due to the release of histamine, muscle aches
and stiffness.
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