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Background: Allergic asthma is a progressive inflammatory disease 

with growing incidence in western countries. Although many aspects 

of the disease development and symptom manifestation are well 

understood, more research is required to illuminate how the allergic 

process, for instance, is initiated and how it can be prevented. 

Eosinophil granulocytes are members of the innate immune system 

and strongly involved in the pathophysiology observed in subjects 

suffering from allergic disease. Their recruitment and activation 

during asthmatic responses is facilitated by mediators secreted by 

mast cells and other cells. One of these mediators is prostaglandin 

(PG) D2, a lipid compound that is found in high concentrations in 

inflamed tissues. Eosinophils express two distinct G protein-coupled 

receptors for PGD2 on their cellular surface, DP (D-type prostanoid 

receptor 1) and CRTH2 (chemoattractant receptor-homologous 

molecule expressed on Th2 cells). Both receptors bind PGD2 with a 

similar affinity. Although it is known that PGD2 induces several 

morphological and functional changes through DP (intracellular 

cAMP increase) and CRTH2 (calcium increase, shape change, 

chemotaxis), its role in eosinophil survival has not been explained in 

detail, although previous published data link DP signalling to 

eosinophil survival. 

Methods: Functional assays to measure the activity of effector 

caspases 3 and 7 were performed and protein expression was 

examined through means of western blotting, flow cytometry and 

fluorescence microscopy. 

Results: We observed that the DP-specific agonist BW245C, but not 

the PGD2- or CRTH2-specific agonist DK-PGD2 could significantly 

decrease caspase 3 / 7 activation in isolated human eosinophils. The 

PGD2 metabolite 15-deoxy-Δ12,14-prostaglandin J2 (15d-PGJ2) 

increased caspase 3 / 7 activity in a PPAR-γ-independent manner. 

Flow-cytometry data suggested an upregulation of the anti-apoptotic 

protein Bcl-xL after 18 hours, independently of receptor activation, 

while preliminary fluorescence microscopy data suggested that 

CRTH2 regulates Bcl-xL expression. This indicated that not only DP 

but also CRTH2 might be involved in anti-apoptotic signalling. 

Discussion: In conclusion, we have shown that DP acts as an anti-

apoptotic receptor by blocking caspase 3 and 7 activity. This process 

is mediated by Bcl-xL. The metabolite 15d-PGJ2 increases caspase 

activity, suggesting the involvement of intracellular targets of the 

compound. Preliminary fluorescence microscopy data links CRTH2 

also to Bcl-xL regulation, but further studies are required to validate 

its participation in anti-apoptotic signalling. 
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