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Enriched-baicalein (baicalein) from baicalin was prepared by fermentation of an SB extract with mycelium of Laetiporus
sulphureus. To investigate the pharmacologic effects of baicalein, its antiallergic effect was measured in vitro and in vivo.
Allergy was induced by intraperitoneal injection of ovalbumin (OVA) into Balb/c mice. As a result, baicalein showed
antiallergic effects by inhibiting the release of β-hexosaminidase from immunoglobulin E- (IgE-) stimulated rat basophilic
leukemia (RBL-2H3) mast cells without cytotoxicity after the methodology. After four weeks, the decrease of OVA-specific
IgE level, decrease of histamine and tryptase level in serum, and then the decrease of the levels of T helper type 2 (Th2) cell-
derived cytokines interleukin- (IL-) 4 and IL-13 in the splenocyte were observed. In a histological analysis for lung, baicalein
excellently reduced eosinophil infiltration with the inhibition of characteristic lesions and inflammation including OVA-
induced necrosis, numbers of inflammatory cells, and pulmonary edema. +erefore, these results showed that baicalein had
excellent efficacy in the antiallergic activity.

1. Introduction

Scutellaria baicalensis Georgi (SB), Chinese name, “Huang-
qin,” has been routinely used in the treatment of bronchitis,
hepatitis, allergy, atopy, inflammation, and arteriosclerosis
and has been listed in the Pharmacopoeia of China [1]. Early
reports also suggested that SB possessed anti-inflammatory,
antioxidant, and antiallergic effects [2].

Many flavonoids are better antioxidants than other
antioxidant nutrients such as Vitamins C, E, and l-carotene
on a mole for mole basis [3]. In radix S. baicalensis Georgi,
flavonoids with O-di-hydroxyl group or O-three-hydroxyl
group or in ring A, such as baicalin and baicalein, could be
good free-radical scavengers [4]. Baicalin which is a gly-
coside and active component of SB has low bioavailability
and rate of low absorption in the body [5].

Conversion of baicalin into baicalein as an aglycon form
can increase efficacy and rate of absorption by fermentation
[6]. Bioconversion produces an effective component from a

precursor by substrate specificity of the enzyme [7]. +is
process boosts the pharmacological effect and rate of ab-
sorption in the body by converting glycoside present in
natural material to aglycon, which is the active form [8]. It is
reported that aglycon forms of baicalein in SB, mono-
glycoside of geniposide in Gardenia jasminoides, and gly-
cyrrhizin in Glycyrrhiza uralensis are derived from the
deglycosylation of baicalin, geniposide, and glycyrrhetinic
acid, respectively [9]. +ose aglycons are absorbed in the
body more effectively and show a stronger pharmacologic
effect [10].

An allergic reaction is characterized by the excessive
activation of mast cells and basophils, leading to the release
of various mediators such as histamine and an array of
cytokines [11]. Plasma concentrations of immunoglobulin E
(IgE) can be markedly elevated in some individuals with
allergic diseases [12]. Antigen-dependent activation of tissue
mast cells that have specific IgE bound to their surface is the
central event in acute allergic reactions [11]. Production of
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antigen-specific IgE requires that such antigens are taken up
by dendritic cells, B cells, or other antigen-presenting cells,
which, in the presence of interleukin-4 (IL-4) or IL-13
provided early in the process by one or more cell types,
present the processed antigens to cognate naive T cells that,
then, acquire a T helper type 2 (Th2) cell phenotype [13].

Our previous report showed that enriched-baicalein
from baicalin by fermentation of SB extract with mycelium
of Laetiporus sulphureus shows an antiwrinkle effect in ul-
traviolet B- (UVB-) induced mice model and in vitro [14].
+is study is aimed to identify the antiallergic effects of the
baicalein by bioconversion in vitro and in vivo. +e effects of
the baicalein on the release of β-hexosaminidase were
conducted in IgE-stimulated rat basophilic leukemia (RBL-
2H3) mast cells. +e Balb/c mice induced allergy by intra-
peritoneal injection of ovalbumin (OVA). +e OVA-specific
IgE in the serum of mice was measured using the Mouse
OVA-IgE ELISA kit. +e histamine and tryptase level in
serum of mice were measured with the fluorometric method
and the B12 assay, respectively. Th2 cells-derived cytokines
IL-4 and IL-13 in splenocytes were measured by using an
ELISA kit. Histologic analyses of lung samples from mice
were performed by H&E staining.

2. Materials and Methods

2.1. Materials. All reagents were purchased from Sigma-
Aldrich (St. Louis, MO, USA). SB was purchased from the
Jecheon oriental medical herb shopping mall (Jechon city,
Chungcheongbuk-do, South Korea). L. sulphureus var.
miniatus (called L. sulphureus CS0218) was originally iso-
lated from a mountainous district in Jeonnam province,
South Korea, and identified by Dr. SM Park. +ese were
obtained from the culture collection of CoSeedBiopharm
company (patent pending, Deposit no: KFCC 11494P).
Baicalein was produced by SB fermented with mycelium of
L. sulphureus for 6 days in our laboratory as previously [14].
Dexamethasone and ovalbumin were purchased from
Sigma-Aldrich (Sigma-Aldrich Co., St. Louis, MO., USA).
Dulbecco’s modified eagle’s medium (DMEM), fetal bovine
serum (FBS), penicillin-streptomycin (PS), and phosphate-
buffered saline (PBS) were purchased from WelGENE
(Daegu, Korea). Trypsin-EDTA (Gibco, BRL., Rockville,
MD), 2,2-diphenyl-1-picrylhydrazyl (DPPH), nitro blue
tetrazolium (NBT), xanthin, xanthine oxidase, dimethyl
sulfoxide (DMSO), EtOH (Daejung, Gyeonggi-do, Korea),
L. sulphureus var. miniatus (KFCC 11494P, Korea), IL-4, IL-
13, IgE ELISA kit (Biosource, USA), anti-CD3 (serotec.,
UK.), homogenizer (OMNI, Co., USA), plate shaker (Lab-
line, Co., USA), flow cytometer (Molecular Devices, Co.,
USA), and an ELISA reader (Molecular Devices, Co., USA)
were used.

2.2. Animal and Application. To identify the antiallergic
effect of enriched-baicalein in ovalbumin-induced mice, the
method used was the method reported in our previous paper
[15]. Briefly, twenty-five Specific-Pathogen-Free (SPF) Balb/
c male mice (14–22 g each and 5 weeks old) were purchased

from Charles River Japan (Kanagawa, Japan). Mice were
housed at 21± 2 with 55± 15% humidity of a 12 h light-dark
cycle (light on 7 AM, 7 PM) in SPF conditions. All ex-
perimental protocols were approved by the Institutional
Animal Care and Use Committee (IACUC) of Daejeon
University, South Korea (DJUARB2013-028). All procedures
were executed according to the Guide for the Care and Use
of Laboratory Animals. +e effects were made to minimize
the number of animals used and their discomfort. After
preliminary breeding for 1 week, the mice were divided into
five groups randomly. Normal, OVA-control, dexametha-
sone, baicalein, and SB were acclimated for 1 week before
use. Balb/c males (6 weeks old) were used and ovalbumin
was injected intraperitoneally for 0, 7, 14, 21, and 28 days to
Balb/c (n� 5). +e baicalein containing 100mg of baicalein/
kg body weight per day was dissolved in 0.4% polyethylene
glycol in 0.5% EtOH and was applied topically on a daily
basis for 4 weeks.

2.3. Cytotoxicity Assay. Rat basophilic leukemia (RBL-2H3)
mast cells were obtained from the American Type Culture
Collection (ATCC, Manassas, VA) cultured at 37°C in a 5%
CO2 humidified incubator. RBL-2H3 cells were incubated in
an EMEM medium containing 10% FBS and 1% antibiotic-
antimycotic at 37°C. +e cytotoxic effects of the SB extract
and baicalein were measured by 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) assay on RBL-
2H3 mast cells by the treatment of 50, 100, 200, and
500 μg·mL−1 [16]. Dimethyl sulfoxide (0.01%) was used for
all no-drug control samples.

2.4. Release of β-Hexosaminidase from IgE-Stimulated RBL-
2H3 Mast Cells. +e antiallergy assay was based mostly on
the methods described by Zhu et al. and Yun et al. with slight
modification [2, 17]. RBL-2H3 cells were seeded on a 96-well
plate (2×105 cells·well−1). After incubation for 24 hrs, the
medium was supplemented with 0.5 μg·mL−1 anti-DNP
(dinitrophenol) mouse IgE. +e microplate was incubated
for 24 hrs and replaced with Tyrode’s buffer of 100 μL. +e
compound dissolved in DMSO (<0.5% per well) was added
and incubated again for 30min and then replaced with
100 μL of Tyrode’s buffer containing 50 μg/mL DNP-bovine
serum albumin (BSA) (Invitrogen, Carlsbad, CA, USA).
After incubation of 1 h, the 50 μL of the supernatant was
collected from the microplate and mixed with a substrate
solution (p-nitrophenyl-N-acetyl-β-glucosaminide, 2mM)
of 50 μL in a new 96-well microplate. +e microplate mixed
was incubated at room temperature for 3 hrs using a shaker.
Finally, a stop solution of 100 μL was added, and the ab-
sorbance of the plate was read at 405 nm.

2.5. OVA-Specific IgE Level in Serum. +e tested animals
were anesthetized for euthanasia with the reagents of iso-
flurane and sodium pentobarbital. Isoflurane was admin-
istered by inhalation at an overdose of 4% with oxygen as a
carrier gas for 5min in a sealed chamber under a pressure of
6 psi by using inhalation anesthesia apparatus (IWOO
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Scientific Corporation, Seoul, Korea) at room temperature to
induce euthanasia according to the IACUC Guidelines for
the Euthanasia of Korea. +e blood from mice was centri-
fuged at 4000g for 10min. +e serum was collected and
stored at −20°C until use.

OVA-specific IgE antibody was measured using the
Mouse OVA-IgE ELISA kit (Shibayagi Co., Shibukawa,
Japan). According to the manufacturer’s protocol, 1U of the
anti-OVA IgE is defined as 1.3 ng of the antibody. +e
absorption of 450 nm (subwavelength, 620 nm) for OVA-
specific IgE was measured by a microplate reader (Spec-
trafluor, Tecan, Salzburg, Austria).

2.6.Histamine andTryptaseAssay in Serum. +e heparinized
blood was kept at 4°C (a maximum of 24–48 h) after its
extraction. After the separation of the plasma by centri-
fuging, plasma histamine was analyzed by the fluorometric
method following the technique modified by Siraganian [18]
with an AutoAnalyzer 3 (Bran Luebbe, SEAL Analytical Inc,
Mequon, WI, USA). Serum tryptase levels were measured
with the B12 assay [19], using ImmunoCAP Tryptase re-
agents and the Phadia 250 analysis device (Phadia AB,
Uppsala, Sweden).

2.7.Measurement of Cytokines Level. Animals were killed by
decapitation one day after the measurement of OVA-specific
IgE level, histamine, and tryptase levels. To measure the
cytokine level, OVA/alum was conducted by intraperitoneal
injection. +en, spleen cells were collected from each mouse
after 4 weeks. Cytokine measurements in the spleen cells
(2×106mL−1) were cultured for 48 hrs in a culture dish
(Corning Inc., USA.), which had been coated with CD3mAb
of 0.5 μg·mL−1 for 12 hrs. +en, IL-4 and IL-13 were mea-
sured by using an ELISA kit. After washing the plate twice,
the Avidin-HRP-conjugated antibody of 100 μL was treated
and washed. TMB solution was treated for 30min in the
dark. After stopping the reaction with a stop solution of
50 μL, the absorbance was measured at 450 nm by using the
ELISA reader.

2.8. Histological Analysis for the Lungs. Lungs of mice were
inflated with PBS containing heparin and tied off. After
removing of lungs from the mice, they were placed in 10%
formalin for 10 days and the affected percentage of lungs
were assessed macroscopically. +e lungs were embedded
into paraffin, sectioned at 5 μm thickness, and stained with
hematoxylin and eosin as described before [20]. Histological
analysis was performed under a light microscope (Leica DM
1000, Germany) at high magnification (250x). All macro-
scopic and microscopic lesions were analyzed independently
by an unbiased respiratory expert blinded from the study.

2.9. Statistical Analysis. All measurements were made in
triplicate and all values are represented as mean± SD using
Microsoft Excel 2010. +e results were subjected to an
analysis of variance (ANOVA) using the Tukey test to

analyze differences; p< 0.05, p< 0.01, and p< 0.001 were
considered significant.

3. Results

3.1. Cytotoxicity of Baicalein. To search the noncytotoxicity
concentration of the SB extracts and baicalein, we evaluated
the effect of the SB extracts and baicalein on the viability of
RBL-2H3 mast cells. After 24 hrs, the cytotoxicity was
conducted in culture using the MTT tetrazolium reduction
test. As a result, both baicalein and SB extracts did not show
cytotoxicity up to 500 μg·mL−1, and at the highest concen-
tration of 500 μg/mL, baicalein showed lower cytotoxicity
than that of SB extract (Figure 1(a)).

3.2. Effect of Baicalein on the Release of β-Hexosaminidase In
Vitro. We investigated the antiallergic effects by checking
the release of β-hexosaminidase from IgE-stimulated RBL-
2H3 mast cells. Baicalein exhibited significant inhibitory
effects at 12.5 μg·mL−1 and 25 μg·mL−1 as shown in
Figure 1(b). +e inhibitory rate of baicalein was higher than
that of SB. SB showed an inhibitory rate of 54.7% against
β-hexosaminidase release at 25 μg·mL−1. However, SB and
baicalein did not show an inhibitory effect against β-hex-
osaminidase release at 1 μg·mL−1.

3.3. OVA-Specific IgE. Six-week-old Balb/c males were used
and ovalbumin was injected intraperitoneally for 0, 7, 14, 21,
and 28 days to Balb/c (n� 5). +e OVA-specific IgE in the
serum of mice was measured using the Mouse OVA-IgE
ELISA kit. +e study showed that the formation of OVA-
specific IgE was suppressed (Figure 2). Control groups
produced significant IgE as compared to the normal group,
and the positive control group, dexamethasone, was to
suppress the generation of IgE significantly at four weeks
and two weeks (Figure 2). SB extracts showed significant
inhibition at 4 weeks and baicalein showed a significant
reduction in 2 and 4 weeks, respectively (Figure 2). +ese
results demonstrated that the efficacy of baicalein is more
greatly increased than that of the SB extract.

3.4. Effect of Baicalein on Histamine and Tryptase in Serum.
Serum histamine levels were significantly higher in the
control group compared with the normal group (p< 0.001)

and were significantly smaller in the dexamethasone
(2mg·kg−1), SB extract (100mg·kg−1), and baicalein
(100mg·kg−1) groups compared with the control group (all
p< 0.05; Figure 3(a)). +is finding indicated that treatment
of baicalein significantly improved the serum histamine
contents in mice with significant difference from the control
groups.

Serum tryptase levels were significantly increased in the
control group (p< 0.001). Administration of dexametha-
sone (2mg·kg−1) was significantly lower in the control group
(p< 0.05; Figure 3(b)). +e baicalein (100mg·kg−1) groups
significantly decreased the tryptase level of mice serum
(p< 0.05), which was lower than that of SB groups.
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3.5. Th2 Cells-Derived Cytokines IL-4 and IL-13.
OVA/alum was to be an intraperitoneal injection. Spleen
cells were prepared from each mouse after four weeks in the
positive control group (dexamethasone), SB extract group,
and the baicalein group. Five× 105 cells/well was divided on
a 96-well plate onto which CD3 mAb was coated at a
concentration of 0.5 μg·mL−1 before 12 hrs. +e study has
shown that as the production of IL-4 and IL-13 was

measured and analyzed with ELISA in the culture super-
natant after 48 hrs, Th2 cells-derived cytokines IL-4 and IL-
13 showed a significant reduction effect compared to the
control group (Figures 4(a) and 4(b)).

3.6. Histological Analysis for the Lungs. Histologic analyses
were performed at lung samples of mice after four weeks.
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Figure 1: Cytotoxicity of baicalein against RBL-2H3 mast cells (a) and inhibitory rate on the release of β-hexosaminidase by baicalein
treatment in RBL-2H3 mast cells. (b) Cytotoxicity of SB extract and baicalein (50, 100, 200, and 500 μg·mL−1, respectively) was measured by
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay on RBL-2H3 mast cells after 24 h. +e cytotoxicity was
expressed as a percentage. +e inhibitory rates on the release of β-hexosaminidase by baicalein treatment were conducted in IgE-stimulated
RBL-2H3mast cells. After seeding RBL-2H3 cells (plate (2×105 cells·well−1)) for 24 hrs, anti-DNP (dinitrophenol) mouse IgE (0.5 μg·mL−1)
was supplemented. After 24 h, Tyrode’s buffer (100 μL) was added, the plate was incubated for 30min, and Tyrode’s buffer (100 μL)
containing 50 μg/mL DNP-bovine serum albumin (BSA) was replaced. After incubation of 1 h, the 50 μL of the supernatant was collected
and mixed with substrate solution (p-nitrophenyl-N-acetyl-β-glucosaminide, 2mM) of 50 μL. After 3 hrs, a stop solution of 100 μL was
added, and the absorbance of the plate was read at 405 nm. Dimethyl sulfoxide (0.01%) was used for all no-drug control samples. All
measurements were made in triplicate and all values are represented as mean± SD. SB, Scutellaria baicalensis Georgi extract. ∗p< 0.05,
∗∗p< 0.01, and ∗∗∗p< 0.001.
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Figure 2: Effect of baicalein on the serum OVA-specific IgE levels in ovalbumin applied Balb/c. Six-week-old Balb/c males were used and
OVA was injected intraperitoneally for 0, 7, 14, 21, and 28 days to Balb/c (n� 5). +e baicalein, containing 100mg of baicalein·kg−1 body
weight per day dissolved in 0.4% polyethylene glycol in 0.5% EtOH, was applied topically on a daily basis for four weeks. OVA-specific IgE
cytokine levels of the serum in mice were determined. OVA-specific IgE antibody was measured using the Mouse OVA-IgE ELISA kit. +e
absorption of 450 nm (subwavelength, 620 nm) for OVA-specific IgE was measured by a microplate reader. All measurements were made in
triplicate and all values are represented as mean± SD. Nr, normal; OVA-CT, control treated with only ovalbumin; Dexa., dexamethasone.
SB, Scutellaria baicalensis Georgi extract. ∗p< 0.05, ∗∗p< 0.01, and ∗∗∗p< 0.001 showed a significant difference from OVA-CT.
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Figure 5 shows representative H&E staining of lungs in the
normal, OVA-CT, dexamethasone (2mg·kg−1), SB extract
(100mg·kg−1), and baicalein (100mg·kg−1) groups. In the
figure, eosinophils appear as small black dots, as indicated by
arrows. In the normal group, eosinophils were rarely ob-
served (Figure 5(a)). However, in the OVA-CT group, eo-
sinophils densely surrounded bronchioles and showed
characteristic lesions and inflammation including increased
necrosis and numbers of inflammatory cells and pulmonary
edema (Figure 5(b)). Treatment with dexamethasone
(2mg·kg−1) and SB extracts (OV00mg·kg−1) moderately
reduced this eosinophil infiltration (Figures 5(c) and 5(d),
respectively). Treatment with baicalein (100mg·kg−1)

excellently reduced this eosinophil infiltration with inhibi-
tion of characteristic lesions and inflammation (Figure 5(e)).

4. Discussion

Allergy and inflammation can evident as hyperresponsiveness
to allergenic substances in various target organs of the human
body [21]. Allergic reactions are triggered when allergens cross-
link conducted IgE bound to the high-affinity receptor (Fc”RI)
on mast cells [11]. +e mast cells then degranulate and release
various molecules such as chemokines, histamine, prostaglan-
dins, and other cytokines [22]. In a previous study, Rhodo-
myrtus tomentosa (Aiton) Hassk. fruits inhibit mast cell
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Figure 3: Effect of baicalein on the histamine (a) and tryptase levels (b) in ovalbumin applied Balb/c mice. Six-week-old Balb/c males were
used and ovalbumin was injected intraperitoneally for 0, 7, 14, 21, and 28 days to Balb/c (n� 5). +e baicalein, containing 100mg of
baicalein·kg−1 body weight per day dissolved in 0.4% polyethylene glycol in 0.5% EtOH, was applied topically on a daily basis for four weeks.
Histamine and tryptase levels in the serum of mice were measured. +e plasma histamine was analyzed by the fluorometric method with an
AutoAnalyzer 3. Serum tryptase levels were measured with the B12 assay using ImmunoCAP Tryptase reagents and the Phadia 250 analysis
device. All measurements were made in triplicate and all values are represented as mean± SD. Nr, normal; OVA-CT, control treated with
only ovalbumin; Dexa., dexamethasone; SB, Scutellaria baicalensis Georgi extract. ∗p< 0.05 and ∗∗p< 0.01 showed a significant difference
from OVA-CT.
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Figure 4: Effect of baicalein on IL-4 (a) and IL-13 (b) production in the culture supernatant of CD3 stimulated splenocytes. Balb/c males (6
weeks old) were used and ovalbumin was injected intraperitoneally for 0, 7, 14, 21, and 28 days to Balb/c (n� 5). +e baicalein, containing
100mg of baicalein/kg body weight per day dissolved in 0.4% polyethylene glycol in 0.5% EtOH, was applied topically on a daily basis for
four weeks. Cytokine measurements in the spleen cells (2×106mL−1) were cultured for 48 hrs in a culture dish, which had been coated with
CD3 mAb. +en, IL-4 and IL-13 levels were measured. +e production of IL-4 and IL-13 was measured with ELISA in the culture
supernatant. All measurements were made in triplicate and all values are represented as mean± SD. Nr, normal; OVA-CT, control treated
with only ovalbumin; Dexa., dexamethasone; SB, Scutellaria baicalensis Georgi extract. ∗p< 0.05, ∗∗p< 0.01, and ∗∗∗p< 0.001 showed a
significant difference from OVA-CT.
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degranulation via decreasing β-hexosaminidase release [23]. In
our study, baicalein showed similar results inhibiting the release
of β-hexosaminidase from IgE-stimulated RBL-2H3 mast cell
showing significant inhibitory activity at 12.5μg·mL−1 and
25μg·mL−1.

+e IgE level in the serum of atopic dermatitis was known to
be immunological indicators [24]. When the antigen-stimulated
the human body, IgE antibodies are generated and secreted by
the interaction between the Th2 cell and B cell. Sensitization
occurred when IgE was secreted by binding to the IgE receptor
on the mast cell surface [25]. Also, the antigen reenters the
human body and binds to IgE on the surface of mast cells
activated, and then after degranulation was induced, there were
chemical mediators and various inflammatory cytokines and
granular materials in a cell [26]. It is said that allergic symptoms
appeared due to the chemical mediators of some allergies se-
creted from that and it was confirmed by animal experiments
that a mixture of R. radix, peony, and wild rice in natural
products decreased the numerical value of IgE [27]. In a paper,
an aqueous extract of peanut skin and its main constituent
procyanidin A1 suppress serum IgE and IgG1 levels in mice
immunized with ovalbumin [28]. In our study, quercetin 3-
glucoside-7-rhamnoside from Hippophae rhamnosides L. fruits
showed an antiallergic effect in ovalbumin-induced allergicmice
[15]. In this article, baicalein also showed a significant reduction
of OVA-specific IgE level in serum at 4 weeks and 2 weeks.

+e cytoplasm of mast cells is rich in endocrine granules
that will synthesize and release various bioactive media and

factors in response to stimuli, including histamine, 5-hy-
droxytryptamine (5-HT), tryptase, prostaglandins, and cy-
tokines [27]. Mast cell-derived active substances, such as
histamine, 5-HT, tryptase, prostaglandins, cytokines, and
leukotriene, which are most likely to act on the enteric
nervous system, can potentially activate visceral afferent
nerves, resulting in gastrointestinal discomfort and hyper-
sensitivity [29, 30]. In a related article, berberine suppressed
mast cell activation and allergic responses inhibiting the
release of β-hexosaminidase (β-HEX), histamine, IL-4, and
TNF-α in RBL-2H3 cells [31]. In another paper, the allergic
response was attenuated by Bupleurum chinense extracts via
inhibiting the mast cell accumulation in the nasal mucosa
and serum histamine release [32]. As the above two studies,
baicalein significantly improved the serum histamine con-
tents in mice with a significant difference from the control
groups and significantly decreased the tryptase level of mice
serum, which was lower than that of the SB groups.

IL-13 and IL-4 derived from Th2 cells that were activated
early in the allergic reaction stimulated B-lymphocytes and
converted this into plasma cells that produced IgE [33]. IL-4
was a growth factor for B cells and played a role in stim-
ulating the switch of the Ig heavy chain of immunoglobulin
into IgE of the same type [34]. By suppressing the expression
of IL-4, T cells were blocked to differentiate into Th2 cells
[35]. Under normal conditions, the expression of IL-4 was
increased when atopic dermatitis occurred [36].+erefore, if
the balance of both cytokines was formed, increasing the

(a) (b) (c)

(d) (e)

Figure 5: Histological analysis by baicalein administration in ovalbumin applied Balb/c mice. Balb/c males (6 weeks old) were used and
ovalbumin was injected intraperitoneally for 0, 7, 14, 21, and 28 days to Balb/c (n� 5).+e baicalein, containing 100mg of baicalein/kg body
weight per day dissolved in 0.4% polyethylene glycol in 0.5% EtOH, was applied topically on a daily basis. After four weeks, the lung was
stained with hematoxylin and eosin and histological analysis was carried out under a light microscope at 250x magnification. (a) Normal
group; (b) ovalbumin control group; (c) dexamethasone group; (d) Scutellaria baicalensis Georgi extract group; (e) baicalein group.
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expression of IFN-c after lowering the expression of IL-4
and IL-13, it was commonly found to be able to cure atopic
dermatitis [37]. Siraitia grosvenorii residual extract attenu-
ated OVA-induced lung inflammation by downregulating
IL-4, IL-5, IL-13, IL-17, and MUC5AC expression in mice
[38]. Gallic acid inhibited nasal inflammation via the acti-
vation of Th1 and inhibition of Th2 and Th17 in a mouse
model of allergic rhinitis [39]. In these results, the decrease
of Th2 cell-derived cytokines IL-4 and IL-13 in splenocyte
after four weeks was shown.+ose results were similar to the
above reports.

5. Conclusion

In this study, the baicalein possesses an antiallergic effect
showing the inhibition of the release of β-hexosaminidase
from IgE-stimulated RBL-2H3 mast cells, the decrease of
OVA-specific IgE level, the decrease of histamine and
tryptase level in serum, and then the decrease of the levels of
Th2 cell-derived cytokines IL-4 and IL-13 in splenocytes.
+is study is limited in that it did not identify specific
mechanisms of action by baicalein possessing the antiallergic
effect. +erefore, further investigation of the mode of action
of this baicalein will be continued in our future projects.
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