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Basophils and mast cells are important effector cells in helminth-infected host and IgE-

mediated allergic inflammation. Although they have the same progenitors, basophils and

mast cells complete their terminal differentiation in the bone marrow and peripheral

tissues, respectively, and only basophils circulate in the blood. Although it is recognized

that basophils are important for Th2 responses, and it is also well established that IL-4 is

required for Th2 differentiation from naı̈ve CD41 T cells, the nature of the cells that

produce ‘‘early’’ IL-4, remained elusive until recently. Three groups independently

demonstrated that basophils are the predominant APC in inducing Th2 response against

helminth parasites and allergens. Basophils express MHC class II and CD80/86, have the

potential to take-up and process protein Ag (particularly Ag–IgE complex) and to present

peptide in the context of MHC class II, and to produce IL-4. These Ag-pulsed basophils

induce the development of Th2 cells both in vitro and in vivo. Thus, basophils contribute to

Th2/IgE response by the production of IL-4 and presentation of MHC class II/peptide

complex to naı̈ve CD41 T cells, in contrast to the Th1-inducing action of DC. In this review,

we summarize what is known regarding basophil function in allergy and parasite infec-

tion, examine the novel Ag-presenting function of basophils and discuss potential clinical

implications of this finding.
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Introduction

Mast cells, basophils and eosinophils are key effector cells in

response to parasite infection and allergic inflammation [1–5].

Basophils and eosinophils are granulocytes, which mature in the

bone marrow, circulate in the blood and are recruited to allergic

inflammatory sites [3–5]. In contrast, progenitors of mast cells

migrate from the bone marrow to the peripheral tissues and

undergo their terminal differentiation in situ; mast cells that

complete their differentiation in the skin or intestine develop into

connective tissue mast cells and mucosal mast cells, respectively

[1, 2]. Mast cells and basophils express the high-affinity receptor for

IgE and, upon crosslinking of FceR1-bound IgE with multivalent Ag,

rapidly produce diverse preformed mediators, cytokines (e.g. IL-4

and IL-13) and lipid mediators, leading to the induction of

immediate-type hypersensitivity [1–5]. Here, the author reviews

the major functions of basophils as effector cells in the development

of allergic inflammation and their novel function as Th2-inducing

APC in helminth infection and allergy.

Basophil development and its role in allergy

As mentioned, mast cells, basophils and eosinophils are the key

innate effector cells involved in parasite-induced immune responses

and allergic inflammation. Basophils are short-lived cells that

account for less than 1% of circulating granulocytes in the blood.

In contrast, mast cells are located in the tissue and mast cell

progenitors have the potential to proliferate locally in the tissue in

response to IL-3, IL-4 and IL-9, resulting in local mastocytosis.
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A study by Arinobu et al. [6] has identified a common progenitor of

basophils and mast cell precursor (BMCP), which arise from the

granulocyte/monocyte progenitor (GMP). Eosinophil precursor also

arises from GMP. The development from GMP to eosinophil

precursor and BMCP, and from BMCP to basophil precursor or

MCP, are regulated by the level and order of expression of

transcription factors, C/EBPa and GATA-2 [6]. Morphologically,

basophils and eosinophils have lobulated nucleus and secretory

granules in the cytoplasm. Mast cells are round cells with a non-

segmented nucleus and intracellular granules. Although basophils

and mast cells are heterogeneous in their development and

morphology, they are regarded to share a pathological role in

allergic responses, as demonstrated by their potential to produce

cytokines, vasoactive histamine and lipid mediators after FceR1

crosslinkage [1–5]. Thus, individuals with atopy, after repeated

exposure to a particular Ag such as pollen, exhibit immediate-type

hypersensitivity. Furthermore, there is tight correlation between

FceR1 expression on basophils and IgE level in human peripheral

blood [7], suggesting a positive feedback mechanism for the IgE-

mediated immediate-type hypersensitivity reaction [8, 9]. Thus,

once individuals with atopy start to produce IgE, they develop

progressive allergic inflammation by increasing production of IgE

and expression of FceR1 on effector cells.

Basophil activation in parasitic infection and
allergic inflammation: Role of IL-3

There appears to be at least two major pathways of basophil

activation during allergic inflammation, one involving Ag/IgE

signaling and the other that is mediated by PAMP and soluble

mediators such as IL-18 and IL-33.

An important cytokine involved in both pathways of basophil

activation is IL-3. IL-3 is not only an important growth factor for

mast cells and basophils, IL-3 stimulation also induces basophil

production of IL-4. Furthermore, basophils, when stimulated with

a combination of IL-3 and crosslinking of FceR1 by Ag, strongly

produce IL-4 and IL-13, suggesting the importance of crosstalk

between IL-3-mediated signaling and FceR1-mediated signaling

for IL-4 and IL-13 production. Furthermore, FcR common g-chain

(FcgR) may also be important in basophil activation. Recently,

Hida et al. [10] demonstrated that basophils lacking FcgR could

proliferate normally but failed to produce IL-4 in response to IL-3,

suggesting that FcgR-mediated IL-3 signal is crucial in IL-4

production by basophils.

The effect of IL-3 can also be observed in IgE-independent

basophil IL-4 production. We previously demonstrated that

basophils express IL-18R and IL-33R and produce IL-4, IL-6, IL-13

and chemical mediators when stimulated with IL-3 plus IL-18/

IL-33 in vitro (Fig. 1, left panel) [11, 12]. These results suggest

the potential of basophils to induce allergic inflammation in an

IgE-independent manner (innate-type allergic inflammation).

Mouse basophils also express TLR1, TLR2, TLR4 and TLR6 and

produce Th2 cytokines including IL-4 and IL-13 in response to

stimulation with TLR ligands plus IL-3 [13].

Thus, as stated, there are at least two major basophils acti-

vation pathways during allergic inflammation. One is an Ag/IgE-

dependent pathway responsible for ‘‘acquired-type allergic

inflammation’’ and the other is an IL-18, IL-33 or PAMP-depen-

dent pathway responsible for ‘‘innate-type allergic inflammation.’’

IL-3 is also important for generation and peripheral accumula-

tion of basophils during parasitic infections [14]. Infection of wild-

type mice with Strongyloides venezuelensis or Nippostrongylus brasi-

liensis causes accumulation of basophils in the liver and spleen of

the host [15]; however, this accumulation is not observed in IL-3-

deficient mice [14]. Thus, IL-3 produced by Th2 cells is critically

involved in generation, accumulation and activation of basophils.

In terms of the interactions between allergic inflammation and

parasitic infection, we showed previously that nasal administration

of IL-18 or IL-33 induces bronchial asthma entirely independently of

allergen and IgE [12, 16]. As these cytokines are stored in the

epithelial cells, infection with pathogens, including helminth para-

sites, bacteria, fungi and viruses or exposure to allergens, can induce

the release of IL-18 and IL-33 from epithelial cells, causing IL-18

and/or IL-33-mediated allergic inflammation (Fig. 2), which is

dependent on IL-18R and/or IL-33R and the adapter protein MyD88

pathway (Fig. 1). Basophils and mast cells also produce Th2 cyto-

kines in response to parasite Ag (e.g. IPSE-a-1, a soluble glycopro-

tein Ag from eggs of Schistosoma mansoni and has been shown to

stimulate basophils in an IgE-specific but Ag-nonspecific manner

[17]). Basophils and mast cells may also respond to other parasite

Ag, suggesting their role in defense against intestinal nematode

such as S. venezuelensis, N. brasiliensis or Trichuris muris. Eosino-

phils are also effector cells of parasite infection – they defend

against the tissue stage of helminth that is too large to be phago-

cytosed. IgE antibodies that bind to the surface of helminths activate

eosinophils to produce granule content such as the major basic

protein, which is highly toxic to helminths. Recruitment of eosino-

phils is also a well-known late hallmark of allergic inflammation and

contributes to pathological processes in allergic diseases. Thus,

basophils, mast cells and eosinophils are major effector granulocytes

in parasitic infection and allergic inflammation.

Basophils in chronic allergic inflammation
and systemic anaphylactic shock

Recent studies suggest that basophils also induce IgE-mediated

chronic allergic inflammation and IgG1-mediated systemic anaphy-

lactic shock [4, 18, 19]. Mukai et al. demonstrated that a single

injection of multivalent Ag in the ear of mice passively sensitized

with Ag-specific IgE induces immediate-phase, late-phase and

delayed-onset of ear swelling characterized by infiltration with

basophils and eosinophils [18]. Mast cell-deficient mice did not

develop immediate- and late-phase ear swelling, suggesting mast

cells are responsible for inducing these ear swellings. In contrast,

depletion of basophils in wild-type mice diminished delayed-onset

of ear swelling and eosinophilic infiltration. Moreover, transfer of

basophils into FceR1-deficient mouse showed that basophils are

responsible for inducing delayed-onset ear swelling that is
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associated with marked eosinophilic infiltration. Therefore, baso-

phils seem to induce delayed-onset or chronic allergic inflammation

by recruiting eosinophils [18].

It is well documented that mast cells and IgE are crucially

involved in the development of systemic anaphylaxis. Interest-

ingly, mice deficient for mast cells or IgE nevertheless develop

systemic anaphylaxis, suggesting that an alternative pathway

may be involved. Tsujimura et al. [19] clearly demonstrated that

basophils and IgG1 induce mast cell-independent systemic

anaphylaxis.

Role of Th cells in allergy and infection

Allergen-activated Th2 cells produce cytokines that induce

allergen-specific IgE production by B cells and recruitment of

mast cells, eosinophils and basophils to the site of allergic

inflammation. Helminth infection also induces Th2 responses,

resulting in high levels of IgE and recruitment of mast cells,

eosinophils and basophils to the infected organ. Naı̈ve CD41

T cells develop into Th1, Th2, Th17 cells and Treg upon

activation by appropriate combination of antigenic signal,

costimulation and cytokine signals by APC and accessory cells

[20]. IFN-g and IL-12 induce the development of Th1 cells, which

are characterized by a high-level production of IFN-g and are

indispensable for eradication of intracellular pathogens [21]. IL-4

triggers the differentiation of Th2 cells [22]. Th2 cells are

critically involved in clearing extracellular multi-cellular parasites

such as helminths and in helping B cells to produce antibodies.

Th2 cells are also involved in the pathogenesis of allergic

inflammation. Th17 cells play an important role for the defense

against extracellular pathogens and fungi [23]. Differentiation of

Th17 cells is induced by TGF-b and IL-6 in the mouse and by

TGF-b and IL-6 or IL-21 in the human [23] (see also review on

IL-6 in this issue [24]). Treg can be induced by TGF-b and are

involved in maintaining immune tolerance [25].

Allergen-IgE

Acquired-type

mast cell basophilsFcεεRI IgE

Innate-type

IL-18

IL-33

MyD88

 TH2 responseIL-4IL-13
mediators

IL-13
mediators NO YES

Basophils are APC that can specifically induce

Th2 cells.

MHC class II

basophil

Figure 1. Basophils are effectors cells and also indu-
cers of Th2 response in vivo. Basophils, which produce
IL-4, IL-13, and other mediators when stimulated with
IL-3 plus Ag/IgE complex (acquired-type activation)
also produce these cytokines and mediators, when
stimulated with IL-3 plus IL-18 or IL-3 plus IL-33
(innate-type allergy). Furthermore, intravenous
administration of basophils (but not mast cells) pulsed
with allergen induce the development of Th2 cells in
the peripheral lymphoid organs.

helminth allergen

Epithelial Cells

Th2 Cells

Adjuvant activity

IL-18, IL-33

IL-4

basophil
Mast cells

Peripheraleosinophil

Figure 2. Interaction between epithelial cells and
basophils. IL-18 or IL-33 derived from epithelial cells
stimulated with helminth or allergen induces mast
cells, basophils and eosinophils to produce Th2
cytokines, chemokines and chemical mediators.
Among these granulocytes, basophils strongly
produce IL-4 in response to IL-18 or IL-33. Basophils
also uptake and process allergen and express allergen-
derived peptide with MHC class II. These basophils
prime Th2 responses in an MHC class II-dependent
and IL-4-dependent manner.
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The initial source of the differentiation factors for both Th1

and Th2 cells are cells of the innate immune system responding to

microbial Ag, parasitic Ag, or allergens. DC recognize bacteria

through TLR and mature to express costimulatory molecules

CD80/86 and to produce IL-12 and IL-18, favoring development

of Th1 cells [26–28]. Thus, DC infected with intracellular bacteria

induce Th1 cells.

Of particular importance to allergic inflammation and parasite

infections is the nature of APC involved in polarizing Th2

responses. Ag-pulsed DC can also induce the development of Ag-

specific naı̈ve CD41 T cells into Th2 cells under the presence of

IL-4 in vitro [20]; however, the APC involved in the development

of Th2 response under physiological conditions remains uncer-

tain. Several reports indicate that there are several pathways for

the differentiation of naı̈ve CD41 T cells into Th2 cells [29–33].

The Notch-ligand Jagged 1 and Jagged 2 on DC can trigger Th2

differentiation independently of IL-4 and STAT6 signaling [29].

Epithelial cells-derived cytokine, thymic stromal lymphopoetin

(TSLP), activates DC to express OX40L, which induces the

development of Th2 cells [30]. Aluminum adjuvant also induces

Th2-cell differentiation, although exact mechanism remains

uncertain [31]. In addition, M2 macrophages (also known as

alternatively activated macrophages), eosinophils and mast cells

are also important for the development of Th2 cells [32, 33].

Previous studies suggested that basophils may be critical in

Th2 immunity. Min and colleagues [34] showed that naı̈ve CD41

T cells stimulated with peptide-pulsed DC develop into Th2 cells

when cultured with basophils from wild-type mice but not from

IL-4-deficient mice. As both DC and basophils are added to the

same culture, it was initially considered that DC deliver antigenic-

specific signal and basophils promote the development of Th2

response by providing early IL-4 signal to Ag-activated CD41

T cells. It was also previously reported that helminth infection

induces the development of Th2 cells and accumulation of

basophils in the spleens and livers of host mice [15], suggesting

that the relationship between Th2 cells and basophils may be

more direct. In vivo, mice deficient in interferon-regulatory

factor 2 show expansion of basophil and spontaneous Th2

differentiation [35], suggesting promotion of Th2 immune

response by basophils. Furthermore, this Th2 differentiation is

markedly reduced by the introduction of mutation in the gene-

encoding c-Kit, because this mutation reduces the number of

basophils [35]. Thus, although indirect evidence support the role

of basophils in Th2 immunity, it is important to formally prove

that basophils produce ‘‘early’’ IL-4, required for the development

of naı̈ve CD41 T cells into Th2 cells. Recently, three groups

independently demonstrated that basophils and not DC, are the

critical APC involved in Th2 differentiation in vivo [36–38].

Th2 development: Basophils as IL-4 provider

Medzhitov and colleagues [39] previously reported that basophils

are important for the development of Th2 cells in response to

papain. At day 3 after papain stimulation, basophils migrated into

the T-cell zones of the draining lymph nodes, in which the

basophils produce IL-4 and/or TSLP, which promote Th2

differentiation in vivo. Papain is a cysteine protease hydrolate

enzyme from papaya that mimics the activity of proteases

secreted by helminth parasites. Depletion of basophils with

antibody against FceR1 diminishes the development of Th2 cells,

suggesting that basophils are involved in Th2 cell differentiation.

This study [39] strongly indicates that basophils are critically

involved in Th2 responses by their unique function to produce

early IL-4 and TSLP in response to papain or bromelain. It

remains uncertain, however, whether basophil-derived IL-4 is

indeed involved in the development of Th2 cells in response to

stimuli other than protease allergens.

Basophils as Th2-inducing APC

Data from our group also supported a role of basophils in Th2

responses – we reported that IL-18 and IL-33 synergize with IL-3

to strongly induce basophil, but not mast cell, production of IL-4

and IL-13 in vitro, respectively [11, 12] (Fig. 1, left panel),

suggesting a role of basophils in promoting Th2 response by

producing IL-4. Furthermore, basophils are shown to be an

important regulator of Th2 responses in vivo, particularly in

helminth-infected mice [3, 15]. As the size of helminths is too

large to be phagocytosed directly by DC, it is more likely that DC

take up Ag shed or secreted by parasites and present the Ag on

MHC class II complex to naı̈ves T cells in the context of IL-4 from

parasite Ag-stimulated basophils. Although this is a persuasive

hypothesis, the exact role of basophils in Th2 development

remains to be formally demonstrated.

As noted, three groups independently demonstrated that

contrary to our intuition, DC are not required for the develop-

ment of Th2 responses to protease allergens, helminthic parasites

or complexes of Ag and IgE [36–38]. All three groups demon-

strated that basophils express MHC class II, CD80/86 and

produce IL-4. Two groups showed that basophils induce Th2 cells

in the absence of DC [36, 38]. Our group demonstrated that

administration of Ag-pulsed basophils but not Ag-pulsed DC or

mast cells selectively induces Th2 cells in vivo [37] (Fig. 1, right

panel). Together, the three studies [36–38] suggest that basophils

induce allergen or helminth-induced Th2 response by functioning

as Th2-inducing APC. Artis and colleagues [36], using MHC

IICD11c transgenic mice, where MHC class II expression is

restricted to CD11c1 DC, demonstrated that these mice, when

inoculated with T. muris, fail to develop Th2 response and to

expel helminths. MHC IICD11c transgenic mice do not secrete

intestinal goblet-specific immune effector molecule resistin-like

molecule b, which is induced by Th2 cells. Artis and colleagues

[36] simultaneously demonstrated that this infection induced the

development of Th1 cells, suggesting that CD11c1 cells are

required for the generation of Th1 cells; basophils, on the other

hand, are dominant Th2-inducing APC that express IL-4 and MHC

class II, as supported by depletion of basophils in vivo, which led

to impaired protective Th2 immunity to T. muris in wild-type
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mice. Contrary to these findings, however, Min and colleagues

[14] demonstrated that basophil depletion in N. brasiliensis-

infected mice did not affect the development of Th2 cells,

suggesting that N. brasiliensis infection induces Th2 immunity

even in the absence of basophils. We therefore need further

studies to reconcile this apparent discrepancy.

Medzhitov and colleagues [38] demonstrated that skin DC are

dispensable for mounting Th2 responses to papain. This group

previously reported that, as with injection of the soluble Ag of

S. mannsoni eggs, papain rapidly induces recruitment of baso-

phils to the lymph node [39]. In the lymph nodes, basophils

secrete IL-4 and TSLP, which are critically involved in the

development of Ag-specific Th2 cells. Given that this treatment

simultaneously induced recruitment of DC, Medzhitov and

colleagues [39] initially considered that basophils function as

accessory cells and DC present Ag in the presence of IL-4 from

basophils. In the follow-up study, Medzhitov and colleagues [38]

very clearly demonstrated that skin DC are not required for the

development of Th2 cells in the draining lymph nodes. In this

study [38], papain was injected into the ear, where skin DC

capture Ag and present Ag-derived peptides to naı̈ve T cells in the

draining lymph nodes. If skin DC capture Ag and present it at the

lymph node, rapid removal of this Ag-pulsed DC by prompt

excision of the injection site should inhibit the Th2 response;

however, this treatment failed to inhibit development of Th2

cells, suggesting that Ag capture by skin DC is not required for

induction of papain-specific Th2 development. Instead, soluble

papain can directly enter lymph nodes from injection site.

Furthermore, selective depletion of CD11c1 DC did not inhibit

Th2 development to papain, although mice failed to develop Th1

responses. Artis’s [36] and Medzhitov’s [38] groups used the

same strategy to deplete DC, using the CD11c-restricted diphteria

toxin receptor mice, in which CD11c-expressing DC are efficiently

depleted upon delivery of diphteria toxin, the two groups

demonstrated that DC depletion only inhibited the development

of Th1 cells without affecting the development of Th2 response.

These results strongly indicated that other type/s of APC might be

required for Th2 cytokine-dependent immune response.

Medzhitov’s group [38] demonstrated that OVA-pulsed basophils

induce the development of OVA-specific naı̈ve CD41 T cells into

Th2 cells in vitro. They also show basophils can uptake, process

and present soluble Ag. They further demonstrated that adoptive

transfer of OVA-pulsed basophils induced Th2 response in MHC

class II-deficient mice.

Basophils produce IL-4 and IL-13 upon stimulation with

Ag/IgE complex. In addition, our in vitro studies demonstrated

that, among mast cells and basophils, only basophils strongly

produce IL-4 and IL-13 in response to IL-3 and IL-18 or IL-33 [11,

12]. These data suggest a role of basophils in the development of

Th2 cells. These observations led us to examine the possibility

whether basophils directly induce the development of Th2 cells,

instead of functioning as accessory cells in vitro [37].

Splenic basophils from mice inoculated with S. venezuelensis

produce large amounts of IL-4, IL-6 and IL-13 in the medium

even in the absence of exogenous IL-3. In contrast, splenic

basophils from naı̈ve mice produce small amounts of IL-4, IL-6

and IL-13 only in IL-3-containing medium. Furthermore, baso-

phils from infected mice express MHC class II and strongly induce

the development of OVA-specific naı̈ve CD41 T cells into Th2 cells

in vitro in the presence of OVA peptide, IL-2 and IL-3 without IL-4

(neutral culture condition). Thus, we initially regarded only

basophils from infected mice as potent APC; however, we soon

found that splenic basophils from naı̈ve mice also express

comparable level of MHC class II and have the capacity to

strongly induce the development of Th2 cells in vitro under

neutral conditions [37]. We next examined bone marrow baso-

phils and showed that these also have the potential to induce the

development of Th2 cells. We purified basophils from bone

marrow cells cultured with IL-3 for 10 days. Similar to splenic

basophils, bone marrow basophils express MHC class II, CD80,

CD86 and CD62L. Furthermore, bone marrow basophils can take-

up and process protein Ag and express peptide in association with

MHC class II. In particular, bone marrow basophils can efficiently

uptake a low dose of Ag/IgE complex, and present Ag/MHC class

II and produce IL-4, suggesting that they are potent Th2-inducing

APC.

We also demonstrated that i.v. administration of OVA-pulsed

basophils, which we prepared by culturing basophils with

DNP–OVA and anti-DNP–IgE complexes, strongly induce OVA-

specific Th2 cells in the spleen of naı̈ve mouse (Fig. 1, right

panel). We found that basophils’ APC activity was enhanced

when pulsed with DNP-OVA in the presence of anti-DNP IgE. In

contrast, i.v. administration of OVA-pulsed DC failed to induce

Th2 cells, although this treatment induced IFN-g-producing Th1

cells. Thus, basophils are potent Th2-inducing APC in vivo. We

transferred only 0.25–0.5� 106 basophils and found dramatic

induction of Th2 responses. We have also demonstrated that

single i.v. administration of low-dose DNP–OVA/anti-DNP–IgE

complex into naı̈ve mice rapidly and preferentially induced OVA-

specific Th2 cells in an endogenous basophil-dependent manner.

Such sensitized mice promptly produced OVA-specific IgG1

antibody in response to i.v. administration of soluble OVA.

Furthermore, IL-3 treatment prepares mice to be highly suscep-

tible to Th2-inducing action of IgE complex by increasing the

number of basophils.

Clinical implication: Basophils as a potential
therapeutic target

Animals respond to allergen exposure by producing Ag-specific

IgE. Such sensitized individuals, upon re-exposure to the same

allergens, increase the production of IgE, which form allergen–

IgE complexes by binding to allergens. These IgE complexes are

captured by basophils that develop into Th2-inducing APC and

present allergen-derived peptide with MHC class II and provide

IL-4 to naı̈ve CD41 T cells. Thus, basophils play a very important

role in amplification of Th2-IgE responses, suggesting that they

may be an important therapeutic target and depletion of

basophils by antibody such as anti-FceR1 might be an effective
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therapeutic pathway. Published work has suggested that anti-IgE

therapy is effective for Th2-IgE diseases [40]. The effect of anti-

IgE therapy is believed to interfere with IgE-mediated activation

of mast cells and basophils; however, on the basis of our research,

another consequence of this antibody therapy might be the

inhibition of basophil development into Th2-inducing APC,

adding another rationale for anti-IgE therapy.

Concluding remarks

Basophils can uptake intact proteins and process them into

peptides. Thus, basophils have the potential to induce primary

Th2 response (Fig. 2). FceR1 has a dominant effect during the

memory phase of the Th2 response, because FceR1 has the

capacity to bind a very small amount of Ag–IgE complex and to

present Ag-derived peptide with MHC class II. Denzel et al.

[41, 42] reported that basophils bind large amounts of intact Ag

via FceR1-bound IgE. These basophils activate CD41 T cells to

enhance Ag-specific B-cell memory responses (proliferation and

Ig production) by presenting Ag and secretion of IL-4 and IL-6,

suggesting that activated basophils induce and activate Th2-type

cells, which help B cell proliferation and IgG1 production.

Atopic individuals are characterized by increased number of

basophils at sites of allergic inflammation [43–45]. Although

human mature basophils lack HLA-DR, we have demonstrated that

some of them re-express HLA-DR when stimulated with IL-3 [37].

Given that IL-3 and other factors may be present at high concen-

trations at the site of allergic inflammation, accumulated basophils

might re-express HLA-DR. Once the immune system of individuals

with atopy start to produce Ag-specific IgE, they can steadily

increase the amounts Ag and Ag-specific IgE complex. This allows

basophils to take up Ag–IgE complex and become potent Th2 cell-

inducing APC and induce progressive allergic inflammation in

these individuals. Antibody therapy against IgE or basophils might

be effective, because depletion of IgE or basophils could diminish

basophil-dependent induction of Th2 cells.
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