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ABSTRACT

Immunoglobulin E (IgE) is involved in the onset of allergic reaction, and the suppression of
IgE production leads to alleviation of allergic symptoms. We found that mango peel ethanol
extract (MPE) significantly suppresses IgE production by human myeloma cell line U266 cells,
suggesting that MPE has an anti-allergic effect by inhibiting the production of IgE. Although
mangiferin is contained in mango, which suppresses IgE production by U266 cells, it was not
contained in MPE. We investigated the suppressive effect of MPE in 2,4-dinitrofluorobenzene
(DNFB)-induced allergic contact dermatitis model mice. The elevation of serum IgE level was
significantly suppressed by oral administration of MPE. Intake of MPE also suppressed the
expression level of IL-4 in the DNFB-challenged ears, suggesting that MPE suppresses the IL-4-
mediated maturation into IgE-producing cells. Our findings indicate that MPE has a potential to
alleviate the increase in serum IgE level that is feature of type | allergy.
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Allergy is a hypersensitivity reaction due to immuno-
logical responses that occur in response to inherently
harmless substances called as allergens such as pol-
len, foods, and drugs. Allergy is mainly classified into
five types. Type I, II, and III responses are involved in
humoral immunity mediated by the different classes of
antibody secreted by plasma cells. Type IV responses,
known as delayed allergic reactions, are involved in cel-
lular immunity mediated by activated antigen-specific
cytotoxic T lymphocytes releasing various cytokines in
response to the antigen. Type V responses are irritant
reactions that are often included in the type II responses
and caused by an autoantibody binding to cell surface
receptors as a ligand. The number of patients with aller-
gic diseases has been increasing, and particular type I
responses referred to as immediate allergic reactions are
the most common allergic reactions such as hay fever
and asthma [1]. When an allergen enters the body, den-
dritic cells capture it and are activated. The activated
dendritic cells present peptides derived from the allergen
through the major histocompatibility complex (MHC)
class II molecules to naive T cells. In addition, the naive
T cells are stimulated by interleukin (IL)-4 derived from
wide range of cells including basophils, mast cells, eosin-
ophils, and natural killer T cells, thereby inducing the
differentiation of the naive T cells into T helper 2 (Th2)

cells. The Th2 cells produce Th2 cytokines such as IL-4,
IL-5, IL-9, and IL-13. These cytokines and the ligation
of suitable co-stimulatory molecules (CD40 with CD40
ligand and CD80 or CD86 with CD28) amplify the Th2
response and stimulate the class switching of B cells
[2]. As aresult, the B cells differentiate into plasma cells
and produce the specific IgE in the presence of antigen.
Therefore, in patients with allergic diseases, total and
allergen-specific IgE levels in blood are high compared
with healthy individuals. The produced IgE binds to
the high-affinity IgE receptor (FceRI) on the surface of
mast cells and basophils, and then the chemical media-
tors such as histamine, eicosanoids, and inflammatory
cytokines are released from intracellular granules of
their cells, which is called degranulation [3-5] Released
histamine induces acute allergic responses such as con-
traction of smooth muscle, vasodilatation, and increased
vascular permeability [6]. So far, various food compo-
nents have been reported to exhibit anti-allergic effects
that inhibit the effector phase of allergic responses such
as degranulation [7-10]. However, their effects are not a
fundamental treatment of allergy symptoms because IgE
levels in blood of patients with allergic disease are still
rising. Omalizumab, known as a humanized recombi-
nant monoclonal anti-IgE antibody that binds circulat-
ing IgE and prevents interaction with FceRI on mast cells
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and basophils, has established the efficacy in patients
with moderate-to-severe allergic asthma [11,12]. In
addition, omalizumab has also been shown to reduce
production of IgE [13]. These reports indicate that the
reduction in IgE levels in blood of allergic patients leads
to a fundamental solution of allergic symptoms.

Mango (Mangifera indica L.) is a representative trop-
ical fruit native to India to Southeast Asia. In Japan, it is
mainly produced in Okinawa, Miyazaki, and Kagoshima
prefectures. There are over 500 cultivars and the size,
shape, and color of fruit or peel varies depending on cul-
tivars. Mango distributed in Japan is mostly Irwin cul-
tivar with a red peel, but Keitt cultivar with a green peel
is also cultivated in Okinawa prefecture. Mango belongs
to the Anacardiaceae family and is known to develop
a rash because it contains urushiol that causes contact
dermatitis. On the other hand, the stem bark aqueous
extract of mango and its major component mangiferin,
a natural C-glucoside xanthone contained in mango,
have been reported to exhibit anti-allergic effects in an
ovalbumin (OVA)-induced asthmatic mouse model by
controlling Th1/Th2 cytokine balance [14-17]. These
studies indicate that the extract and mangiferin sup-
press the serum IgE level in the OVA-induced allergic
asthma model mice. Although mango includes many
substances showing a positive or negative effect on aller-
gic responses, the suppressive effect of mango peel com-
ponents on IgE production has not been reported yet.
Therefore, we examined the inhibitory effect of mango
peel extract on IgE production using human myeloma
cell line U266 cells in vitro and allergic contact derma-
titis model mice in vivo.

Materials and methods
Reagents

Roswell Park Memorial Institute 1640 (RPMI 1640)
medium, penicillin, insulin, transferrin, ethanolamine,
sodium selenite, streptomycin, fetal bovine serum
(FBS), bovine serum albumin (BSA), and mangif-
erin were products of Sigma-Aldrich (St. Louis, MO,
USA). Anti-human IgE antibody and biotin-conju-
gated anti-human IgE antibody were purchased from
Calbiochem (San Diego, CA, USA) and Biosource
International (Camarillo, CA, USA), respectively. Rat
anti-mouse IgE and biotin-conjugated rat anti-mouse
IgE were from BD Pharmingen (San Diego, CA, USA).
Goat anti-mouse IgA antibody, horseradish peroxidase
(HRP)-conjugated goat anti-mouse IgA antibody, rabbit
anti-mouse IgM antibody, HRP-conjugated goat anti-
mouse IgM antibody, and HRP-conjugated streptavi-
din were purchased from Invitrogen (Carlsbad, CA,
USA). Goat anti-mouse IgG antibody was purchased
from MP Biomedicals (Santa Ana, CA, USA). HRP-
conjugated goat anti-mouse IgG antibody was pur-
chased from Thermo Fisher Scientific (Waltham, MA,
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USA). 1-Fluoro-2,4-dinitrobenzene (dinitrofluoroben-
zene; DNFB) was obtained from Nacalai Tesque (Kyoto,
Japan). All other chemicals were purchased from Wako
Pure Chemical Industries (Osaka, Japan) or Nacalai
Tesque unless otherwise noted.

Sample preparation

Keitt mango provided by Okinawa Miyako-ichiba
(Okinawa, Japan) was used as a sample. Mango was
divided into fruit and peel. Freeze-dried mango peel
powder was suspended in 100% ethanol at 0.2 g/mL at
room temperature for 24 h. After the suspension was
centrifuged at 20,000xg at 4 °C for 20 min, the super-
natant was collected and used as a mango peel ethanol
extract (MPE). The weight of MPE was measured by
weighing a portion of an evaporated sample. Mangiferin
was dissolved in dimethyl sulfoxide (DMSO; Wako Pure
Chemical Industries). When each sample was added to
the culture media, the final concentration of ethanol or
DMSO was adjusted to be 0.5%.

Mice

BALB/c mice were purchased from Japan SLC (Shizuoka,
Japan) and kept in an animal room under a 12 h light/
dark cycle at a temperature of 24 + 1 °C. Animals were
received a pelleted basal diet and water ad libitum.
All animal experiments described in this study were
carried out in accordance with the protocol approved
by the Laboratory Animal Care Committee of Ehime
University. Mice were maintained in accordance with the
Guidelines for the Care and Use of Laboratory Animals
of Ehime University.

Cells and cell culture

IgE-producing human myeloma cell line U266 cells
were obtained from American Type Culture Collection
(Rockville, MD, USA). U266 cells were cultured in RPMI
1640 medium supplemented with 100 U/mL of penicil-
lin, 100 pug/mL of streptomycin, and 15% FBS at 37 °C
under humidified 5% CO.,,.

Assay of IgE production-suppressing activity

U266 cells were suspended in RPMI 1640 medium sup-
plemented with 100 U/mL of penicillin, 100 pg/mL of
streptomycin, 10 pg/mL of insulin, 20 pg/mL of trans-
ferrin, 20 uM ethanolamine, and 25 nM sodium selenite
(ITES-RPMI 1640 medium) containing various concen-
trations of MPE or 0.5% ethanol alone (vehicle) as con-
trol and seeded into a 96-well culture plate (Corning,
Corning, NY, USA) at 1.0 x 10* cells/well. When the
effect of mangiferin on IgE production was examined,
100 and 25 uM mangiferin or 0.5% DMSO (vehicle)
was used. After incubation for 24 h at 37 °C, human
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IgE concentration in culture media was determined by
an in-house-developed enzyme-linked immunosorbent
assay (ELISA). Cell viability was measured by WST-8
assay after collecting the culture media from each well
for ELISA.

ELISA

The concentration of human IgE in culture media was
measured by an in-house-developed ELISA as shown
previously [18,19]. Each well of a 96-well microtiter
plate (Nunc, Roskilde, Denmark) was coated with 20 ng
of anti-human IgE diluted in 50 mM carbonate buffer
(pH 9.6) at 4 °C overnight. After washing with phos-
phate-buffered saline (PBS) containing 0.05% Tween
20 (PBS-T) 3 times, each well was blocked with PBS
containing 5% (w/v) skim milk for 2 h at 37 °C. After
washing with PBS-T, 50 uL of culture media were added
to each well and incubated for 1 h at 37 °C. After washing
with PBS-T, wells were treated with 10 ng of biotin-con-
jugated anti-human IgE diluted in PBS containing 5%
(w/v) skim milk for 1 h at 37 °C. After washing with
PBS-T, the wells were treated with 31.3 ng of HRP-
labeled streptavidin diluted in PBS containing 1% BSA
for 1 h at 37 °C. After washing with PBS-T, 0.6 mg/mL
of 2,2"-azinobis(3-ethylbenzothiazoline-6-sulfonic acid
ammonium salt) (Wako Pure Chemical Industries) dis-
solved in 0.03% H,0,-0.05 M citrate buffer (pH 4.0) was
added to wells at 100 pL, and the absorbance at 415 nm
was measured using a Model 550 microplate reader (Bio-
Rad Laboratories; Hercules, CA, USA) after the addition
of 1.5% oxalic acid at 100 uL/well to terminate the col-
oring reaction.

Real-time reverse transcription-polymerase chain
reaction (Real-time RT-PCR)

U266 cells were suspended in ITES-RPMI 1640 medium
containing 0.5% ethanol and 3.2 pg/mL of MPE or 0.5%
ethanol alone as control and seeded into a 6-well culture
plate (Nippon Genetics, Tokyo, Japan) at 1.0 x 10° cells/
well. After incubation for 24 h at 37 °C, the cells were
collected and centrifuged at 160xg for 5 min. The cell
pellet was washed with PBS and centrifuged again. Total
RNA was then isolated from the cells using Sepasol-RNA
I Super G (Nacalai Tesque) according to the manufac-
turer’s instructions and used as a template for cDNA
synthesis with MMLV-reverse transcriptase (Wako
Pure Chemical Industries) and an oligo-(dT),, primer.
A real-time PCR mixture, with a final volume of 20 uL,
consisted of Thunderbird SYBR qPCR Mix (Toyobo,
Osaka, Japan), 10 pmol of a forward primer, 10 pmol of
areverse primer, and 0.1 pg of a cDNA sample. Thermal
cycling conditions were 20 s at 95 °C, followed by 40
cycles of 3 s at 95 °C and 30 s at 60 °C. PCR products
were measured on a StepOnePlus Real-time PCR System
(Applied Biosystems, Foster City, CA, USA), and relative

gene expression was calculated based on the compara-
tive CT method using StepOne Software v2.1 (Applied
Biosystems). Expression of GAPDH gene was used as an
endogenous control. Specific oligonucleotide sequences
for each gene are as follows. Human GAPDH: sense,
5-TCCATGACAACTTTGGCATCGTGG-3 and anti-
sense, 5-GTTGCTGTTGAAGTCACAGGAGAC-3;
human IgE: sense, 5-ATGACCTTACCAGCCACCAC-3
and anti-sense, 5-GGTTTTGTTGTCGACCCAGT-3;
mouse GAPDH: sense, 5-CCTGGAGAAACCTG-
CCAAGTATG-3 and anti-sense, 5-AGAGTGGGAGTT-
GCTGTTGAAGTC-3; mouse IL-4: sense, 5-ACAGGA-
GAAGGGACGCCAT-3 and anti-sense, 5-GAAGCC-
CTACAGACGAGCTCA-3.

Ultra performance liquid chromatography (UPLC)
analysis

UPLC analysis was performed using an ACQUITY
UPLC system (Waters, Milford, MA, USA). ACQUITY
UPLC BEH C18 column (2.1 x 50 mm, 1.7 um, Waters)
was used with the column oven temperature at 35 °C.
Acetonitrile containing 0.1% formic acid (ACN-FA) was
used as the elute solvent. Elution program was applied
as follows; 0-1 min, 1% ACN-FA; 1-6 min, linear gradi-
ent from 1 to 100% ACN-FA; 6-7 min, 100% ACN-FA;
7-8 min, linear gradient from 100 to 1% ACN-FA. An
injection volume was set up in 10 pL containing 25 ug
of MPE or 20 pM mangiferin, and the chromatogram
was monitored at a wavelength of 258 nm.

DNFB-induced allergic contact dermatitis model
mice

A mouse model of DNFB-induced allergic contact der-
matitis was developed as previously described [20] and
treatment of mice with DNFB was conducted as sched-
uled in Figure 1. Briefly, 5-week-old female BALB/c mice
were divided into 4 groups (7 or 8 mice per group) and
the abdominal hair was shaved on day —1 after 1 week of
acclimation. They were orally administered with 20 uL
of distilled water containing 2% ethanol for intact and
control groups, 20 pL of distilled water containing 2%
ethanol and 20 pug of MPE for high dose group, or 20 uL
of distilled water containing 2% ethanol and 4 pg of
MPE for low dose group for 15 consecutive days from
day 0 to day 14. DNFB was dissolved in a solution of
acetone:olive oil = 4:1 (A/O). As shown in Figure 1(A),
the mice in control and MPE-administered groups were
sensitized on day 0 by applying 50 uL of 0.5% DNFB
diluted in A/O to the shaved abdominal skin. On day 4,
the dorsal hair of all mice were shaved. The mice in con-
trol and MPE-administered groups were then challenged
by applying 80 pL of 0.2% DNFB diluted in A/O to the
shaved dorsal skin on days 5, 8, 11, and 14. At the same
time, both ears of the mice were applied with 10 uL of
0.2% DNFB. The mice in intact group were treated with
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(A) Control and MPE-administrated groups
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Figure 1. Schematic depiction of the experimental protocol used for a mouse model of 1-Fluoro-2,4-dinitrobenzene (DNFB)-induced
allergic contact dermatitis. A/O indicates a solution of acetone:olive oil = 4:1.

A/O alone as shown in Figure 1(B). On days 0, 6, 9, 12,
and 15, the thickness of ears of all mice was measured
to evaluate allergic symptom. On day 15, the blood and
both ears were collected from all mice. Serum levels of
IgE, IgG, IgA, and IgM were measured by in-house-de-
veloped ELISA as shown previously [20]. The collected
ears were immediately stored in liquid nitrogen and
homogenized by SK-200 (Tokken, Chiba, Japan). Total
RNA was then isolated from ears using Sepasol-RNA I
Super G according to the manufacturer’s instructions,
and the gene expression level of IL-4 was evaluated by
real-time RT-PCR

Statistical analysis

Data obtained were expressed as mean + standard devi-
ation (SD). One way ANOVA followed by Dunnett’s test
or Tukey-Kramer test was used to assess the statistical
significance of the difference. Values with *p < 0.05 or
**p < 0.01 were considered statistically significant.

Results and discussion

MPE suppresses IgE production by U266 cells
without affecting the cell viability

At first, we examined the effect of MPE on IgE produc-
tion by U266 cells. U266 cells were cultured for 24 h in
ITES-RPMI 1640 medium containing various concen-
trations of MPE, and the concentration of IgE in the
culture media was measured using ELISA. As shown in
Figure 2(A), MPE significantly suppressed the

production of IgE by U266 cells in a dose-dependent
manner. Next, we examined whether the suppressive
effect of MPE on IgE production was due to cytotoxic-
ity. According to the result of WST-8 assay, MPE showed
no cytotoxicity to U266 cells up to 3.2 ug/mL, although
the cell viability significantly decreased at 6.4 pug/mL of
MPE as shown in Figure 2(B). These results suggested
that MPE suppresses IgE production by U266 cells with-
out cytotoxicity at 3.2 ug/mL. To clarify that, the effect
of MPE on gene expression level of IgE in U266 cells
was evaluated by real-time RT-PCR. Total RNA was
extracted from U266 cells treated with 3.2 ug/mL of
MPE for 24 h. As shown in Figure 2(C), MPE suppressed
the mRNA expression level of IgE in U266 cells. These
result indicated that MPE suppresses the production of
IgE by down-regulating the transcription of IgE gene.

Mangiferin is not an active substance in MPE

Mangiferin is contained in stem bark and leaves of
mango. It has been reported that mangiferin reduces
the level of serum antigen-specific IgE in OVA-induced
allergic asthma model mice [16,17] Therefore, we con-
firmed whether the effect of MPE is due to mangiferin.
As a result, mangiferin suppressed IgE production by
U266 cells (Figure 3(A)), suggesting that mangiferin
has the suppressive effect on IgE production. Then, we
analyzed the content of mangiferin in MPE by UPLC. A
peak with a maximum absorption wavelength at 258 nm
was observed at the retention time of 2.05 min in the
chromatogram of mangiferin (Figure 3(B); upper).
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Figure 2. Effect of MPE on IgE production by U266 cells. (A) U266 cells were suspended in ITES-RPMI 1640 medium containing various
concentrations of MPE or 0.5% ethanol alone (vehicle) as control and incubated for 24 h at 37 °C. Human IgE concentration in culture
media was determined by an in-house-developed enzyme-linked immunosorbent assay. Open circle, control; closed circles, MPE.
(B) Cell viability was measured by WST-8 assay. (C) The mRNA expression levels of IgE were evaluated by real-time RT-PCR. U266 cells
were suspended in ITES-RPMI 1640 medium containing 3.2 pg/mL of MPE or 0.5% ethanol alone as control and incubated for 24 h at
37 °C. Data were represented as the mean = standard deviation (n = 3). "p < 0.05, “p < 0.01 against control by Dunnett’s test.
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Figure 3. Effect of mangiferin on IgE production by U266 cells. U266 cells were suspended in ITES-RPMI 1640 medium containing each
sample and incubated for 24 h at 37 °C. (A) Human IgE concentration in culture media was determined by an in-house-developed
enzyme-linked immunosorbent assay (ELISA). Each sample was prepared as follows; control, 0.5% ethanol and 0.5% dimethyl
sulfoxide (DMSO); MPE, 3.2 ug/mL of MPE; Mangiferin, 100 or 25 uM mangiferin. Data were represented as the mean + standard
deviation (n = 3). ”p < 0.01 against control by Dunnett’s test. (B) UPLC analysis was performed using an ACQUITY UPLC system.
ACQUITY UPLC BEH C18 column was used with the column oven temperature at 35 °C, and acetonitrile containing 0.1% formic acid
(ACN-FA) was used as an elute solvent. Elution program was applied as follows; 0-1 min, 1% ACN-FA; 1-6 min, linear gradient from 1
to 100% ACN-FA; 6-7 min, 100% ACN-FA; 7-8 min, linear gradient from 100 to 1% ACN-FA. An injection volume was set up in 10 pL
containing 25 ug of MPE or 20 uM mangiferin, and the chromatogram was monitored at a wavelength of 258 nm.

However, the peak with the same retention time as  Ingestion of MPE alleviates the allergic symptoms
mangiferin was not confirmed in the chromatogram of ~ of DNFB-induced allergic contact dermatitis model
MPE (Figure 3(B); lower), suggesting that MPE does  mice

not contain mangiferin. These results indicated that the
active substance in MPE is not mangiferin. The active
substance in MPE is under investigation.

The effect of oral administration of MPE on DNFB-
induced allergic contact dermatitis model mice was



investigated. Contact dermatitis is generally classified
into type IV hypersensitivity. However, it has been
reported that repeated elicitation of contact hypersensi-
tivity induces a shift in antigen-specific hypersensitivity
responses from a delayed-type to an early-type, which
is Th2-dominated response [21,22]. The mouse model
of DNFB-induced allergic contact dermatitis was devel-
oped according to the schedule shown in Figure 1. Mice
were orally administered with 20 uL of distilled water
containing 2% ethanol for intact and control groups,
20 uL of distilled water containing 2% ethanol and 20 ug
of MPE for high-dose group, or 20 pL of distilled water
containing 2% ethanol and 4 pug of MPE for low-dose
group for 15 consecutive days. On day 15, all mice were
collected the blood and both ears. As shown in Figure 4,
the serum levels of IgE and IgG significantly decreased in
low-dose group compared with control group (p < 0.01
and p < 0.05, respectively), and the serum IgM level sig-
nificantly increased in low-dose group (p < 0.05). On the
other hand, there was no difference in serum IgA level
between control group and MPE-administrated groups.
These results suggested that intake of MPE regulates the
amount of IgE in blood among other antibodies. On days
0,6, 9, 12, and 15, the thickness of ears of all mice were
measured to evaluate allergic symptom. As shown in
Figure 5(A), although a slight suppression tendency was
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observed in low-dose group compared to control group,
there was no significant difference on day 15 (p = 0.1).
Since the difference between low-dose group and control
group was observed with each passing day, the relieving
effect of allergic symptoms may have been obtained by
prolonging the test period. In addition, when we evalu-
ated the gene expression in the DNFB-challenged ears,
the mRNA expression level of IL-4 was suppressed in
MPE-administrated groups (Figure 5(B)). IL-4 plays a
crucial role in allergy that induces the differentiation of
B cells and a class switching from IgM into IgE or IgG1.
As a result of Figure 4, the serum levels of IgE and IgG
decreased, whereas that of IgM increased. It is known
that there are two main pathways of immunoglobulin
class switching for IgE; a direct pathway from IgM to
IgE isotype and a sequential pathway from IgM to an
IgG1 intermediate and then to IgE [23]. These results
suggested that MPE suppresses the elevation of serum
IgE level by interfering the IL-4-mediated class switching
from IgM to IgE via direct or sequential pathways.

In this experiment, the elevation of serum IgE level
was not suppressed in high-dose group but significantly
suppressed in low-dose group. However, the mRNA
expression level of IL-4 in the DNFB-challenged ears
was significantly suppressed in high-dose group but not
suppressed in low-dose group. From these results, we
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Figure 4. Effect of oral administration of MPE on a mouse model of allergic contact dermatitis. Mice in intact and control groups
were orally administered with 20 pL of distilled water containing 2% ethanol for intact and control groups, 20 uL of distilled water
containing 2% ethanol and 20 pg of MPE for high-dose group, or 20 pL of distilled water containing 2% ethanol and 4 pg of MPE for
low-dose group for 15 consecutive days. Serum levels of (A) IgE, (B) IgG, (C) IgA, and (D) IgM were measured by in-house-developed
enzyme-linked immunosorbent assay (ELISA). Bars represent the average of each group (n =7 or 8). "p < 0.05, “p < 0.01 against

control group by Dunnett’s test.
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Figure 5. Effect of oral administration of MPE on an allergic symptom of a mouse model of allergic contact dermatitis. (A) On days
0, 6,9, 12, and 15, the thickness of ears of all mice were measured to evaluate allergic symptom. Shaded circle, intact group; open
circle, control; closed circle, low-dose group; hatched circle, high-dose group. (B) After measuring the thickness of ears on day 15,
both ears were collected and the gene expression level of IL-4 was evaluated by real-time RT-PCR. "p < 0.05, “p < 0.01 against control

group by Dunnett’s test.

assume that MPE contains substances that act positive
or negative in allergic reaction. We are considering as
follows; the positive substances suppress the produc-
tion of Th2 cytokine which induce differentiation into
IgE-producing cells or the production of IgE by IgE-
producing cells, resulting in suppression of the elevation
of serum IgE. On the other hand, the negative substances
induce an increase in serum IgE level and severity of
allergic symptoms without affecting the expression of
IL-4 gene. In high-dose group, although the positive
substances suppressed the mRNA expression of IL-4,
the negative substances may dominate over positive sub-
stances and cause severe allergic reaction. In addition,
we estimate that the suppression of the increase in serum
IgE level was observed in low-dose group because the
effect of the positive substances is sufficiently exhibited
even at a low concentration and exceeded that of the
negative substances.

Conclusion

Our experiments using a cell line showed that MPE sup-
presses the production of IgE in plasma cells because
MPE suppressed the gene expression of IgE in U266
cells. In addition, experiments in vivo suggested that
MPE interferes to the class switching to IgE mediated
by IL-4. Therefore, MPE may show anti-allergic effect
by two approaches; one is to suppress the production
of IgE by downregulating the transcription of IgE gene
in IgE-producing cells, and the other is to suppress the
IL-4-mediated maturation into IgE-producing cells.
Our findings indicate that MPE may have a potential to
alleviate the increase in serum IgE level that is feature
of type I allergy.
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