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Human eosinophils and their activation by allergens via danger signal receptors 

 
Elin Redvall, Department of Infectious diseases, Institute of Biomedicine, University of 

Gothenburg, Sweden 2010 

 

 

Human eosinophilic granulocytes are polymorphonuclear cells with a powerful arsenal of 

cytotoxic substances in their granules, which are mainly found in the gastrointestinal mucosa, 

and the respiratory and genitourinary tracts. Their physiological role is incompletely 

understood, although it is likely they protect the mucosal surfaces, perhaps by recognizing 

danger signals present on microorganisms or released from damaged tissue. 

We have earlier shown that eosinophils can recognize and become directly activated by 

aeroallergens such as house dust mite (HDM) and birch pollen. Eosinophils exposed to 

(HDM) release both of the cytotoxic granule proteins eosinophil peroxidase (EPO) and major 

basic protein, whereas birch pollen extract only triggers EPO release. 

Here we further investigate which receptors on eosinophils are used to signal the presence of 

HDM and birch pollen. Recognition was found to be mediated by the formyl peptide receptors 

(FPRs) FPR1 and FPR2. We also characterized the expression of this family of receptors in 

human eosinophils and found that they express FPR1 and FPR2, but not FPR3, similar to 

neutrophilic granulocytes. We also discovered that signaling through FPR1 can desensitize 

the eotaxin-1 receptor CCR3 rendering the cells anergic with respect to chemotaxis in 

response to eotaxin-1, but not regarding respiratory burst. Hence, there is cross-talk between 

these two receptors regarding one important effector function of eosinophils. 

Eosinophilic reactivity in vitro to the aeroallergens HDM, birch pollen, timothy grass pollen 

and cat dander did not differ between individuals with allergy and healthy individuals. Hence, 

eosinophilic degranulation and low grade cytokine release was seen in cells derived from both 

allergic and non-allergic study persons. However, both allergic and healthy individuals 

showed decreased TNF production from eosinophils during the birch pollen season. 

We have also shown, for the first time, that human eosinophils can become directly activated 

by the food allergens cod fish and cow’s milk. Whereas cod fish evoked eosinophilic 

chemotaxis, milk triggered EPO degranulation. Moreover, substances resembling 

prostaglandin D2 appeared to be the bioactive substances in cod recognized by eosinophils. 

The receptor mediating this recognition seems to be the prostaglandin D2 receptor DP2. Our 

studies may increase the understanding of the complex interaction between the innate and 

acquired immune system in allergy. 
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