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Heme oxygenase-1 mediates the anti-allergic actions of

flavonoids in mast cells
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Fig. 1. Effectofquercetin on degranulaton
in RBL-2H3 cells.

(A, B) Cells were exposed to various concentrations (O,
10, 30 mM) of quercetin for 15 min. At the end of
incubation, cells were stimulated with A23187 (5x107 M)
for 15 min. (C, D) Cells were exposed to quercetin (30
mM) for the indicated times (0, 15 min, 1, 4, 8, 24 hours).
Atthe end of the incubation, cells were stimulated with
A23187 (5x107 M) for 15 min. The release of histamine
(A, C) and b-hexosaminidase (B, D) was determined, and
values are expressed as mean + S.D of a representative
resultintriplicate of three independent experiments. *,
Significantly different from the data at concentration and
time zero of quercetin treated, respectively (p<0.05).
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Fig. 2. Expressionlevelsof HO-1 mRNAand

proteinin RBL-2H3 cells.

RBL-2H3 cells were treated with quercetin (30 mM) for the
indicated times (0, 15 min, 1, 2, 4, 8, 24 hours). The expression of
HO-1 mRNA were shown by RT-PCR (A, upper) and determined
quantitative changes by real-time PCR (A, lower). The expression
of HO-1 protein was determined by Western blotting (B) and
immunocytochemistry (& 0 min, b; 15 min, c; 8 hours, d; negative
control) (C).

Experiments were run independently three times and a

representative result is shown.
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Fig. 3. Effect of SnPP on degranulation and
HO-1 mRNAand protein levels after

exposure to quercetin.

Cells were treated with or without SnPP (10 mM) for 1 h,
following treatment with quercetin (10 mM) for 15 min (A)
and 8 hours (B). Atthe end of incubation, cells were
stimulated with A23187 (5x107 M) for 15 min. The release
of histamine was determined. Values are expressed as a
percentage of total histamine release.

Expression of HO-1 mRNA and protein after exposure to
quercetin for 8 hours were shown by RT-PCR (C, upper),
real-time PCR (C, lower), and Western blotting (C, control;
Q, quercetin; S, SnPP, Q+S, quercetin+SnPP) (D).
Microsomal fraction of treated cells was performed for
measurement of HO activity (E). Values are expressed as
mean* S.D of arepresentative resultin triplicate of three
independent experiments. *, Significantly different from the
data at concentration zero of quercetin and SnPP (p<0.05).
1, Significantly different from the data at concentration 10
mM of quercetin (p<0.05).
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Fig.4. Effectofhemin on degranulationand HO-1 mRNA and

proteinlevelsin RBL-2H3 cells.

Cells were treated with hemin (100 m M) or quercetin (10 mM) for 4 hours (A) or 15
min (B). Atthe end of incubation, cells were stimulated with A23187 (5x107 M) for
15min. Release of histamine was determined, and the results were shown as the
relative histamine release compared to control. Expression of HO-1 mRNAwas
shownby RT-PCR (C, upper) and determined quantitative changes by real-time
PCR (C, lower). The expression of HO-1 protein were determined by Western
blotting (D). Values are expressed as mean + S.D of a representative result in
triplicate of three independent experiments. *, Significantly different from the data
of control (p<0.05).
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Fig.5. (A) Effect of HO-1induced by quercetinon

IgE-mediated degranulation in mastcells.

Cells were treated with or without SnPP (10 mM) for 1 hour,
following treatment with quercetin (3 mM) for 15 min. At the end of
incubation, cells were stimulated with DNP-IgE and DNP-BSA.

(B) Effectof HO-1induced by quercetin on degranulation in primary-
cultured mastcells. Rat PEC (B) and mouse BMMC (C) were
treated with or without SnPP (10 mM) for 1 hour, following treatment
with quercetin (10 mM) for 15 min. At the end of incubation, cells
were stimulated with A23187.

Release of histamine was determined. Values are expressed as
mean+ S.D of arepresentative resultin triplicate of three
independent experiments. *, Significantly different from the data at
concentration zero of quercetin and SnPP (p<0.05). T, Significantly
different from the data at concentration 10 mM of quercetin (p<0.05)
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Fig.6. Effects of Nrf2translocation, bilirubin,and CO on

degranulation by quercetinin RBL-2H3 cells. immunofiuorescent
staining of Nrf2in RBL-2H3 cells (A). Cells were exposed to quercetin for 4 hours
and stained for Nrf2 using FITC-labeled anti-Nrf2 antibody. Nuclei were detected
with PI. Cells were treated with various concentrations of bilirubin (0, 10, 15, 20, 30
mM) (B) and MnCO (0, 50, 100, 200 mM) (C) for 15 min, following stimulation with
A23187 (5x107 M) for another 15 min. Release of histamine was determined.
Values are expressed as mean + S.D of a representative result in triplicate of three
independent experiments. *, 1, Significantly different from the data at concentration
zero of bilirubin (p<0.05).
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