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Sulochrin Inhibits Eosinophil Degranulation
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Recent investigations suggest that eosinophils play
an important role in allergic diseases such as bronchial
asthma. In asthma, after immunoglobulin (Ig) E me-
diated reactions, eosinophils invade the tissue and de-
granulate cytotoxic granule proteins including major
basic protein and eosinophil derived neurotoxin (EDN)Y,
As such cytotoxic proteins cause tissue injury to increase
bronchial responsiveness, inhibitors of eosinophil de-
granulation would be useful for allergic diseases includ-
ing asthma.

During the screening for inhibitors of eosinophil de-
granulation from microorganisms, we isolated sulochrin
as an active substance from the culture filtrate of Penicil-
lium sp. CS43 (Figure 1). Sulochrin was known as a
metabolite of fungi?® and has very weak antibacterial
and antifungal activities®. We describe here that it has
the property of eosinophil degranulation inhibition.

The fungus was cultivated on a rotary shaker at
25°C for 7 days in 500-ml Erlenmeyer flasks each con-
taining 100 ml of medium which consists of malt extract
2%, glucose 2%, peptone 0.1% and agar 0.1%, pH 6.
The filtrate of the fermentation broth (2 liters) was ex-
tracted twice with 1liter of ethyl acetate at pH 3. The
organic layer was concentrated in vacuo and subjected
to silica gel column chromatography (Wako gel C-200)
using CHCl;-MeOH (50:1). After evaporation, the
active portion was applied to preparative TLC (CHCl, -

Fig. 1. The structures of sulochrin and monochloro-
sulochrin.
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MeOH=10:1) to give 30mg of pure substance. The
compound was identified as sulochrin judging from the
data of MS, UV, 'H NMR spectra, and they were con-
sistent with literature values®. 'H NMR and !*C NMR
data are summarized in Table 1. Forthermore, a mono-
chloro derivative was obtained from this broth, and
identified as monochlorosulochrin®.

Eosinophils were obtained from normal volunteers
with a magnetic cell separation system (MACS) as previ-
ously described®. Human secretory immunoglobulin A
coupled to cyanogen bromide-activated Sepharose 4B
beads (sIgA-beads) was used as stimulus for EDN de-
granulation from eosinophils. sIgA-beads are known as
one of the strongest stimuli for eosinophil degranulation.
Figure 2 shows the inhibitory activity of sulochrin for
eosinophil degranulation, and the ICs, value was 0.1
um. Sulochrin also inhibited eosinophil degranulation
induced by PAF at similar concentrations (data not
shown). Monochlorosulochrin also exhibited an inhibi-
tory activity for eosinophil degranulation induced by
sIgA-beads (IC;,=0.3 um). Then, we studied the effects
of sulochrin on myeloperoxidase (MPO) degranulation
from neutrophils and histamine release from mast cells.
Neutrophils were obtained from normal volunteers, and
MPO degranulation was induced by 1um fMLP (N-
formyl-methionyl-leucyl-phenylalanine) in the presence
of cytochalasin B (5pug/ml)®. Human mast cells were
obtained from culture of umbilical cord blood mono-
nuclear cells as described by YANAGIDA et al.®, and
histamine release was induced by challenging with anti-
IgE antibody after sensitizing with IgE. Sulochrin did

Table 1. 3C and 'H NMR data of sulochrin.

Position 13C (ppm) 'H (ppm)
1 126.2
2 156.8
3 103.4 6.67 (IH, d, J=2.1Hz)
4 158.1
5 107.1 6.89 (1H, d, J=2.1Hz)
6 127.8
7 55.9 3.63 (3H, s)
8 165.6
9 52.0 3.60 3H, s)
10 199.6
11 109.1
12, 16 161.9
13, 15 107.5 6.07 2H, s)
14 147.4
17 21.6 2.14 (3H, s)
4-OH 9.98 (1H, brs)
12,16-OH 11.44 (2H, brs)

Chemical shifts are shown with reference to DMSO-d,
(39.5ppm for 13C NMR, 2.49 ppm for 'H NMR).
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Fig. 2. The effect of sulochrin on EDN degranulation from
eosinophils induced by sIgA-beads.
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Eosinophils at 2 x 10* cells/well were incubated with var-
ious concentrations of sulochrin for 1 hour at 37°C, and
then stimulated with sIgA-beads (cells: beads=2:1). After
additional incubation for two hours, the supernatants were
collected and stored at —20°C until use. The amount of
EDN in the supernatants were quantified by ELISA. Results
are presented as EDN release, normalized to those obtained
with cells in the absence of sulochrin. (Total content of
EDN: 583 + 58 ng/105 cells, EDN degranulation with sIgA-
beads: 21 +4% of total content of EDN. Data are mean+
S.D., n=3).

Fig. 3. The effect of sulochrin on MPO degranulation from
neutrophils induced by fMLP.
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Neutrophils at 2 x 10* cells/well were incubated with var-
ious concentrations of sulochrin for 30 minutes at 37°C,
and then stimulated with fMLP (1 um) and cytochalasin B
(5 pg/ml). After additional incubation for 30 minutes, the
supernatants were collected and stored at —20°C until use.
The amount.of MPO in the supernatants were quantified
by RIA. Results are presented as MPO release, normalized
to those obtained with cells in the absence of sulochrin.
(Total content of MPO: 391+38ng/10°cells, MPO de-
granulation with fMLP plus cytochalasin B: 71 +12% of
total content of MPO. Data are mean+S.D., n=3)
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Fig. 4. The effect of sulochrin on histamine reiease from
mast cells induced by anti-IgE.
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Mast cells passively sensitized with IgE at 2 x 10 cells/well
were incubated with various concentrations of sulochrin
for 30 minutes at 37°C, and then stimulated with anti-IgE
antibody. After additional incubation for 30 minutes, the
supernatants were collected and stored —20°C until use.
The amount of histamine in the supernatants were quan-
tified by histamine analyser®. Results are presented as
histamine release, normalized to those obtained with cells
in the absence of sulochrin. (Total content of histamine: .
57421 ng/10° cells, histamine release with anti-IgE anti-
body: 61+11%. Data are mean+S.D., n=3)

not show any inhibitory activities for MPO degranula-
tion from neutrophils and histamine release from cul-
tured mast cells up to 10 um (Figure 3, 4). Furthermore,
sulochrin did not exhibit cytotoxicity against P388 cells,
eosinophils, neutrophils and mast cells under the same
conditions for degranulation experiments up to 10 um
(data not shown).

These results suggest that sulochrin is a specific in-
hibitor for eosinophil degranulation and has a possibility
to be a good lead compound for an anti-allergic drug.
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