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Mast cells contribute to allergic inflammation by releasing chemical mediators in response to activation
with cytokines and/or IgE/antigen. Here we report that when mouse bone marrow-derived mast cells were
activated with IgE/antigen in the presence of interleukin (IL)-10 and IL-13 , but not other cytokine
combinations, there were two phase of prostaglandin (PG) D: generation, in which the first phase occurred
within 1 hr and the second phase from 2 to 10 hr. The delayed phase PGD:generation paralleled the de novo
induction of cyclooxygenase (COX)-2 protein irrespective of the constant expression of COX-1 and was
abrogated by COX-2 specific inhibitor. Detailed examination of individual effect of IL-10, IL-13 and IgE/
antigen on COX-2 expression revealed that IgE/antigen or [L-10 each initiated and stabilized COX-2 mRNA
expression, whereas IL-1/7 stabilized COX-2 protein without affecting its mRNA level. Whereas expression of
cytosolic phospholipase A: (cPLAz) was unchanged under any culture condition, expression of type Il secretory
PLA: (sPLA:) transcript was induced by 5 hr in cells treated with IL-10 + IL-13 independent of IgE/antigen,
accompanied by increase in sSPLA: activity. Substantial suppression of delayed phase PGD: generation by
anti-sPLA: antibody suggests the functional linkage of the two induced prostanoid-biosynthetic enzymes,
sPLA: and COX-2, to provide PGD: in the delayed phase.
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xR 1 Effect of various cytokines and IgE/Ag on PGD»
generation by BMMC

PGDj generation (ng/108cells)

Cytokines Without IgE/antigen With IgE/antigen
No cytokine <0.1 1.03+0.15
IL-3 <0.1 1.14x0.11 ¢t
IL-10 <0.1 127021 t
IL-1 8 <0.1 1.02+0.13 T
IL-1 3 +IL-10 0.37 £0.15* 560%x1.18* 1
IL-3+IL-10 0.14 £0.08 1.40%x0.48" T
IL-1 B +IL-3 <0.1 1.05+0.18 T

BMMC was cultured for 5 h with the indicated stimuli,
and the PGD; released into the supernatants was as-
sessed as described in the experimental section. Means
=+ S.E.M. for three independent experiments are shown.
*P < 0.05 compared with no cytokine: TP < 0.05 com-
pared with each group without IgE/antigen.
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1 Time course of PGDy generation in BMMC after
stimulation with IL-10, iL-143 and IgE/antigen

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
mlIL-14 in the presence or absence of antigen (Ag). The
PGD3; released into the supernatants were assessed as
described in the Experimental section. Values are ex-
pressed as means =S.E.M. for four independent experi-
ments.
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2 Time course of COX-2 expression in BMMC after
stimulation with IL-10, IL-1 3 and IgE/antigen

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
ml [L-13 in the presence or absence of antigen (Ag). The
expression of proteins for COX-1 and COX-2 were as-
sessed as described in the Experimental section. A rep-
resentative result of three independent experiments.



5% 2 Inhibition of the delayed phase of PGD2 generation by NS-398

PGD; generation (ng/108cells)

Aspirin

pretreatment ~ NS-398 treatment Incubation time (h) 1 5

11+02 3508

- + 1.0+03 09%*03
+ = <0.1 t 2= S
+ + <0.1 t <0.1%

BMMC, pretreated for 5 h with or without 1 mg/mi aspirin, were sensitized with IgE
and activation with antigen in the presence of IL-10 and IL-1/, either with or without
10 ng/ml NS-398. Immediate and delayed PGD» generation was assessed at 1 and 5
h respectively. Values are expressed as the means & S.D. for three independent
experiments. *P < 0.05 compared with PGD2 generation at 1 h after'the same
treatment. t P < 0.07 compared with PGD2 generation at 1 h without aspirin
pretreatment: T P < 0.05 compared with PGD; generation after pretreatment with

aspirin, and in the absence of NS-398.
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3 Time course of sSPLA2 mRNA expression, assessed
by RT-PCR/Southern blotting, in BMMC after activa-
tion

IgE-sensitized BMMC were cultured for the indicated
periods after stimulation with 100 i.u./ml IL-10 and 5 ng/
ml IL-13 in the presence or absence of antigen (Ag). The
expression of sSPLA; mRNA were assessed as described
in the Experimental section.
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4 Inhibition of delayed PGDg generation by the Anti-
sPLA, antibody

Aspirin-pretreated BMMC were activated with IgE/Ag +
IL-10 + IL-14 for 10 h in the presence or absence of the
antibody against mouse type Il PLA2 (10 mg/ml) or the
COX-2 inhibitor NS-398 (10 ng/ml), and PGD> released
into the supernatant was quantified.
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