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Abstract

The purpose of our study was to establish a new model of allergic rhinitis in mice, eliciting symptoms such as sneezing, infiltration of
eosinophils into the nasal mucosa, and antigen-specific IgE production. One of the major human T-cell epitopes in Cry j 1, an allergen of Japanese
cedar pollen, is also a major murine T-cell epitope in B10.S mice. Thus we tried to establish an allergic rhinitis model in B10.S mice with Cry j 1
as the antigen. We sensitized B10.S mice subcutaneously with Cry j 1/alum three times at intervals of 1 week. Five weeks after the final
sensitization, we challenged the mice by instilling Cry j 1 intranasally from the day after intranasal histamine pretreatment. Soon after, we counted
the number of sneezes. We then evaluated the infiltration of eosinophils into the nasal tissues and also measured the serum levels of antigen-
specific IgE antibody. In addition, we confirmed the effects of ketotifen fumarate and dexamethasone hydrochloride on these animals. In Cry j 1-
sensitized B10.S mice, sneezes, eosinophil peroxidase (EPO) activity in nasal tissues, and Cry j 1-specific IgE clearly increased after intranasal
histamine pretreatment and 5 days of continuous intranasal Cry j 1 challenge. Both ketotifen and dexamethasone inhibited the increase in
sneezing, and dexamethasone also inhibited EPO activity and Cry j 1-specific IgE. Thus we succeeded in establishing a new model of allergic
rhinitis in Cry j 1-sensitized B10.S mice, which exhibited sneezing, eosinophil infiltration into the nasal mucosa, and Cry j 1-specific IgE

production.
© 2007 Elsevier Inc. All rights reserved.
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Introduction

The number of patients suffering from Japanese cedar
(Cryptomeria japonica, or Cj) pollinosis has been increasing,
and the prevalence has now reached 10 to 20% of the Japanese
population (Savage and Roy, 2005; Okuda, 2003). Patients with
Cj pollinosis have symptoms such as sneezing, watery
rhinorrhea, and nasal blockage. Histological evaluation reveals
a marked increase in eosinophils in the nasal submucosa and
epithelium as well as chronic inflammation of the nasal mucosal
membrane (Horak and Stubner, 1998; Igarashi et al., 1995).
In addition to these allergen-specific symptoms, nasal hyperre-
sponsiveness to nonspecific stimuli has been observed (Con-
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nell, 1969). The majority of patients with allergic rhinitis are
found to have high levels of allergen-specific IgE (Hashimoto et
al., 1995). Many animal models for the study of allergic rhinitis
have been reported (Nabe et al., 1998; Sato et al., 1999; Tamura
et al., 1986; Kim et al., 2001; Murasugi et al., 2005). Murine
models of allergic rhinitis are especially useful for investigating
the immunological basis of this disease.

Two major allergens, Cry j 1 and Cry j 2, have been isolated
from Cj pollen (Sone et al., 1994; Komiyama et al., 1994), and
approximately 10 different T-cell epitopes in each allergen were
found to be active in patients with Japanese cedar pollinosis
(Sone et al., 1998). A major T-cell epitope has been identified in
Cry j l-sensitized B10.S mice (Kingetsu and Saito, 1998;
Kingetsu et al., 2000), and this epitope sequence coincides with
the most prevalent epitope in patients. Therefore B10.S mice
should be good murine models for the study of patients with Cj
pollinosis. However, to date, there has been no report of such a
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model. Therefore, in order to study the relevant immunological
mechanisms of this disease and establish new therapeutic
approaches, we developed a new murine model that mimics the
major features of allergic rhinitis in humans.

On preliminary examination, continuous intranasal Cry j 1
challenges in Cry j 1-sensitized B10.S mice with alum adjuvant
induced sneezing reflexes. Further, histamine is well-known as
an important mediator in the initiation and the development of
allergic reactions (Jutel et al., 2001). Therefore, because
histamine in other studies was the most effective mediator for
increasing nasal responses to other inflammatory mediators, we
hypothesized that histamine pretreatment before continuous
antigen challenges would increase the nasal responses.

In this study, we sought to establish a model of Cj pollinosis
in B10.S mice with intranasal histamine and Cry j 1 challenges,
hoping to parallel the rhinitis phenomenon in humans.

Materials and methods
Animals

Female B10.S mice were purchased from Japan SLC Inc.
(Shizuoka, Japan). The animals were housed under controlled
conditions of temperature (2142 °C) and relative humidity (55+
15%), fed a standard diet (CRF-1, Oriental Yeast Co., Ltd.,
Tokyo, Japan), and given water ad libitum. All experiments were
performed according to the Guidelines for the Care and Use of
Laboratory Animals of Meiji Dairies Corporation.

Antigen

Cryj 1 was purified from Japanese cedar pollen by our group
as described previously (Yasueda et al., 1983). The absence of
Cryj 2 in purified Cry j 1 preparation was confirmed by Western
blot analysis with two monoclonal antibodies (anti-Cry j 1 and
anti-Cry j 2; Hayashibara Biochemical Laboratories Inc.). The
purity of Cry j 1 determined by densitometric scanning after
sodium dodecyl sulfate polyacrylamide gel electrophoresis and
Coomassie brilliant blue staining was 88%.

Drugs

Histamine dihydrochloride was purchased from Nacalai
Tesque Inc. (Kyoto, Japan). Ketotifen fumarate (hereafter called
ketotifen) and dexamethasone hydrochloride (dexamethasone)
were purchased from Sigma-Aldrich (St Louis, MO).

Sensitization and nasal antigen challenge

Mice were sensitized with 10 pg of Cry j 1 mixed with 4 mg
of aluminum hydroxide gel (Imject Alum, Pearce, Rockford, IL)
by subcutaneous injection once a week for 3 consecutive weeks.

In order to investigate the effect of histamine pretreatment
before continuous intranasal Cry j 1 challenges—5 weeks after
final sensitization of Cry j 1 and prior to intranasal Cry j 1
challenge—histamine dihydrochloride [0.01 to 100 pg/mL in
phosphate buffered saline (PBS)] or PBS only was dropped into

both nostrils (10 pL per nostril) the day before the first
intranasal antigen challenge. On the day after histamine pre-
treatment, 10 pL of Cry j 1 (200 pg/mL in PBS) was dropped
into each nostril, using a micropipette, for 5 consecutive days.
Soon after the last intranasal antigen challenge, the number of
sneezes was counted for 5 min.

To investigate the antigen specificity of the nasal response in
our model, we composed the following three groups. Group 1:
sensitized with Cry j 1+intranasally treated with histamine+
intranasally challenged with PBS, Group 2: sensitized with Cry j
1 +intranasally treated with histamine+intranasally challenged
with Cry j 1. Group 3: no sensitization + intranasally treated with
histamine+intranasally challenged with Cry j 1. In groups 1 and
2, five weeks after final sensitization of Cry j 1, mice were treated
intranasally with histamine (1 pg/mL, 10 uL per nostril) and then
intranasally challenged with PBS (10 pL per nostril) in group 1
and Cry j 1 (200 pg/mL, 10 pL per nostril) in group 2, res-
pectively, for 5 consecutive days. In group 3, nonsensitized mice
were intranasally treated with histamine (1 pg/mL, 10 pL per
nostril) and then intranasally challenged with Cry j 1 (200 pg/mL,
10 pL per nostril) for 5 consecutive days. Soon after the last
intranasal challenge, the number of sneezes was counted for
5 min. Twenty-four hours after the last intranasal antigen
challenge, the mice were killed and histologically examined;
eosinophil peroxidase (EPO) activity in nasal tissues was also
evaluated, and the serum level of Cry j l-specific IgE was
measured.

In addition, to determine the effectiveness of this system, the
effects of ketotifen and dexamethasone on this model were
evaluated. Five weeks after final sensitization with Cry j 1, mice
were intranasally treated with histamine (1 pg/mL, 10 pL per
nostril) and then intranasally challenged with Cry j 1 (200 pg/
mL, 10 pL per nostril) for 5 consecutive days. Ketotifen (2 mg/
kg, p.o.) and dexamethasone (1 mg/kg, p.o.) were administered
orally 30 min and 1 h, respectively, prior to every intranasal
antigen challenge. Soon after the last intranasal challenge, the
number of sneezes were counted for 5 min. Twenty-four hours
after the last intranasal antigen challenge, the mice were killed
and both EPO activity in nasal tissues and the serum level of
Cry j 1-specific IgE were evaluated.

Histological examination

For histological examination of the nasal mucosa, the head
was fixed in 10% buffered formalin solution 24 h after the last
intranasal antigen challenge. Then the head was severed bet-
ween the upper and lower jaws and the facial skin stripped. The
tip of the nose area was decalcified in Plank-Rychlo solution
and embedded in paraffin. Frontal sections of the nasal tissues
were stained with hematoxylin and eosin.

Measurement of eosinophil peroxidase (EPO) activity

Twenty-four hours after the last intranasal antigen challenge,
the tip of the nose area was removed and homogenized with
5 mL of 0.5% hexadecyltrimethylammonium bromide (HTAB)
in PBS. The homogenate was freeze-thawed three times and the
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Fig. 1. Effects of histamine pretreatment on sneezing, EPO activity in nasal tissue, and antigen-specific IgE antibody induced by Cry j 1-administered for 5 consecutive
days. Five weeks after the last subcutaneous Cry j 1 sensitization, 10 pL of histamine (0.01-100 pg/mL in PBS) was applied intranasally, and on the next day, the first
nasal antigen challenge was given. A: the number of sneezes. B: EPO activities in nasal tissues. C: anti-Cry j 1 IgE antibody in serum measured by ELISA. Each value
represents the mean+S.D. of 8 mice. **: p<0.01 (Dunnett’s multiple comparison test), significantly different from PBS pretreatment group.

supernatant assayed for EPO after centrifugation. The superna-
tant (50 pL) and substrate solution (16 mmol/L o-phenylene-
diamine and 0.01% H,O, in 50 mmol/L Tris—HCL, pH 8.0)
(100 pL) were mixed and incubated for 15 min at room tem-
perature. The reaction was stopped by adding 4 mol/L H,SO,
(50 pL), and the optical density of the solution was read at
490 nm. Data were expressed in units of EPO activity, 1 unit
being arbitrarily defined as the activity of 1x10* eosinophils
isolated from guinea pigs.

Evaluation of serum level of Cry j I-specific IgE
On the next day of the final intranasal antigen challenge,

sera were obtained and the Cry j 1-specific IgE titer in serum
was evaluated by enzyme-linked immunosorbent assay.

Briefly, 96-well plates (F16 Black Maxisorp, Nalge Nunc
International) were coated with 100 pL of purified rat
antimouse IgE monoclonal antibody (50 pg/mL, BD Bio-
science, San Jose, CA) in bicarbonate buffer (0.1 mol/L,
pH 8.2) 50 pg/mL overnight at 4 °C. After removal of the
coating solution, the plates were washed and blocked with
PBS containing 1% bovine serum albumin for 30 min at
room temperature (RT). After blocking, serum samples and
serially diluted standard serum were added to the plate in
duplicate. The standard serum was obtained by intraperito-
neal immunization of a mouse with Cry j 1 and arbitrary
assigned a value of 10,000 relative units (RU)/mL of Cry j 1-
specific IgE. Plates were then washed and incubated with
100 pL of 1/2000 diluted Cedar Pollen Allergen Cry j 1-
Biotin (Hayashibara Biochemical Laboratories Inc.) for 1 h at
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Fig. 2. The number of sneezes, EPO activity in nasal tissue and Cry j 1-specific IgE levels in three groups as follows. Group 1 (n=15): sensitized with Cry j 1+
intranasally treated with histamine (1 pg/mL, 10 pL/nostril) +intranasally challenged with PBS (10 puL/nostril), Group 2 (n=24): sensitized with Cry j 1 +intranasally
treated with histamine (1 pg/mL, 10 pL/nostril)+intranasally challenged with Cry j 1 (200 ng/mL, 10 pL/nostril), Group 3 (n=15): no sensitization+intranasally
treated with histamine (1 pg/mL, 10 uL/nostril)+intranasally challenged with Cry j 1 (200 pg/mL, 10 pL/nostril). Each dot represents the individual value and “~”
shows the mean value of each group. **: p<0.01 (Aspin—Welch test), group 2 is significantly different from groups 1 and 3.

doi:10.1016/).15.2006.12.038

Please cite this article as: Tsunematsu, M. et al. Establishment of an allergic rhinitis model in mice for the evaluation of nasal symptoms. Life Sciences (2007),



http://dx.doi.org/10.1016/j.lfs.2006.12.038

4 M. Tsunematsu et al. / Life Sciences xx (2007) xxx—xxx

Fig. 3. Histopathological features of Cry j 1-induced allergic rhinitis in B10.S mice. 24 h after the last nasal antigen challenge. A: Control group; unsensitized mice
intranasally challenged with PBS; B: no-pretreatment group— Cry j 1-sensitized mice that were challenged with Cry j 1 intranasally without histamine pretreatment;
C: Histamine pretreatment group— Cry j 1-sensitized mice that were challenged with Cry j 1 intranasally after 1 pg/mL histamine pretreatment. Eosinophils are
marked with the arrows. Stained with hematoxylin—eosin. Original magnification x600.

RT. The plate was then washed and subsequently incubated
with streptoavidine-p-galactosidase conjugate (Molecular
Probes, Eugene, OR) for 30 min at RT. After a final wash,
10 pL of substrate solution, consisting of Tris—HCl with
0.034 mg/mL of 4-methylumberiphenil-3-D-garactopyrano-
cide, was added to the well. The reaction was stopped with
100 pL of glycine-NaOH, 0.2 mol/L, pH 10.3, and the
fluorescence intensity measured by a microplate fluorescence
reader (Fluoroskan Ascent, Thermo Electron Corp., Waltham,
MA) at wavelengths of 355 nm (excitation) and 460 nm
(emission).

Data and statistical analysis

For comparison between two groups, initially, the data were
analyzed for homogeneity of variance by the F test. When the
variances were homogeneous, Student’s #-test was performed.
When the variances were not homogeneous by the F' test, the
Aspin—Welch test was performed. For comparison among
multiple groups, the data were analyzed for homogeneity of
variance using Bartlett’s test. When the variances were
homogeneous, parametric Dunnett’s multiple comparison test
was performed. When the variances were not homogeneous by
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Fig. 4. Effects of ketotifen and dexamethasone on allergic rhinitis model in B10.S mice. The ketotifen treated group was treated orally 30 min prior to
every nasal challenge (2 mg/kg) (16 mice/group). The dexamethasone treated group was treated orally 1 h prior to every nasal challenge (1 mg/kg) (15 mice/group). *:

p<0.05, **: p<0.01 (Aspin—Welch test), significantly different from Control.
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the Bartlett’s test, nonparametric Dunnett’s multiple comparison
test was performed.

Results

Effects of histamine pretreatment on Cry j I-induced sneezing,
EPO activity, and Cry j I-specific IgE

We constructed a dose-response curve of histamine pretreat-
ment. The number of sneezes was increased in the histamine
pretreatment group at a concentration of 1 pg/mL compared
with the PBS pretreatment group and the no-pretreatment
group, the value was not statistically significant (Fig. 1A). EPO
activity was increased significantly at doses of 0.1, 1, and
100 pg/mL of histamine compared with the PBS pretreatment
group (Fig. 1B). Cry j l-specific IgE levels in serum were
higher in histamine-pretreated groups than in the PBS-pre-
treated group and the no-pretreatment group, the value was not
statistically significant (Fig. 1C).

To investigate the antigen specificity of the nasal response in
our model, we examined the number of sneezes, EPO activity in
nasal tissues, and Cry j 1-specific IgE levels in three groups as
follows. Group 1: sensitized with Cry j 1 and intranasally
treated with histamine and intranasally challenged with PBS.
Group 2: sensitized with Cry j 1 and intranasally treated with
histamine and intranasally challenged with Cry j 1. Group 3: no
sensitization, intranasally treated with histamine, and intrana-
sally challenged with Cry j 1. As shown in Fig. 2, the number of
sneezes, EPO activity, and Cry j 1-specific IgE in group 2 were
increased significantly compared with groups 1 and 3,
respectively. There were no significant differences between
groups 1 and 3 in the number of sneezes, EPO activity, and Cry j
1-specific IgE.

Histological analysis of nasal tissues

Unsensitized mice challenged intranasally with PBS showed
no eosinophil infiltration (Fig. 3A). When Cry j 1-sensitized
B10.S mice were challenged intranasally with Cry j 1 for 5
consecutive days without histamine pretreatment, a moderate
infiltration of eosinophils occurred in the nasal mucosa
(Fig. 3B). Furthermore, with pretreatment of histamine,
eosinophils clearly infiltrated into the lamina propria more
markedly than in the no-pretreatment group (Fig. 3C).

Effects of ketotifen and dexamethasone on the allergic rhinitis
model

To measure the effects of the histamine Hl-receptor
antagonist, ketotifen (2 mg/kg) was administered orally
30 min before every intranasal antigen challenge. Ketotifen
significantly inhibited the number of sneezes (Fig. 4A), but it
did not inhibit EPO activity or lower than the anti-Cry j 1 IgE
level (Fig. 4B,C).

To measure the effects of glucocorticoids, dexamethasone
(1 mg/kg) was administered orally 1 h before every intranasal
antigen challenge. Dexamethasone significantly inhibited

the number of sneezes and EPO activity (Fig. 4D,E). How-
ever, dexamethasone did not suppress the anti-Cry j 1 IgE level
(Fig. 4F).

Discussion

There have been many reports on models of experimental
rhinitis (Nabe et al., 1998; Sato et al., 1999; Tamura et al.,
1986; Kim et al., 2001; Murasugi et al., 2005). Nabe et al.
(1998) reported on an experimental allergic rhinitis model in
the guinea pig, with development of nasal blockage and
sneezing during repeated inhalation challenges with Cj pollen.
Sato et al. (1999) reported on the study of a mucosal immune
response in an ovalbumin-presensitized BALB/c mouse model
of allergic rhinitis. Tamura et al. (1986) reported on the
investigation of IgE antibody responses against Cj pollen in
DBA/2, BDF1, C57BL/6, C57BL/10, and BALB/c mice and
suggested that DBA/2, BDF1, and BALB/c mice were
responders to Cj pollen antigen whereas C57BL/6 and
CS57BL/10 mice were nonresponders. In our preliminary exa-
mination, we confirmed that B10.S mice were responder to
Cry j 1 (data not shown). It has been reported that a mouse
model of oral tolerance to Cj pollen as antigen was developed
in C3H/HeN mice (Kim et al., 2001). C3H/HeN mice were
immunized with intraperitoneal injection of Cj pollen in
Freund’s complete adjuvant, and serum levels of IgE, IgG,
IgGl, and IgG2a were measured. Murasugi et al. (2005)
reported that they had succeeded in establishing a system to
evaluate symptoms and reactions of allergic rhinitis in Cry j 2-
sensitized BALB/c mice. In their model, sneezing frequency,
vascular permeability of the nasal mucosa, and hyperreactivity
to histamine were increased by intranasal challenge with Cry j
2 solution. Murasugi et al. (2005) used cholera toxin for
sensitization as adjuvant; thus an inflammatory response might
be caused in nasal mucosa by the cholera toxin, and eosinophil
infiltration could not be evaluated. To our knowledge, there
have been no reports that the infiltration of eosinophils into
nasal tissues was evaluated by EPO activity in mice. In our
model, eosinophil infiltration could be evaluated by measuring
the EPO activity in nasal tissue in Cry j 1-sensitized B10.S
mice. Eosinophil infiltration into the nasal mucosa is a major
symptom of allergic rhinitis; therefore our model promises to
be very useful.

One of the major human T-cell epitopes in Cry j 1 is also a
major T-cell epitope in B10.S mice (Kingetsu and Saito, 1998;
Kingetsu et al., 2000), but there has been no report of an allergic
rhinitis model in B10.S mice whose symptoms are sneezing,
eosinophil infiltration into the nasal mucosa, and antigen-
specific IgE production elicited by histamine pretreatment and
continuous intranasal antigen challenges for 5 days. In the
present study, we sought to develop such a model of allergic
rhinitis in B10.S mice with Cry j 1 as antigen.

In preliminary examination, when Cry j 1-sensitized mice
were challenged by intranasal instillation of Cry j 1 for 5
consecutive days, sneezing reflexes were observed only after
the last challenge of Cry j 1 by intranasal instillation. Histamine
is a well-known chemical mediator of inflammation and allergic
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response, directly causing an increase in vascular permeability,
smooth-muscle contraction, mucus hypersecretion, and edema
formation (Jutel et al., 2005). In addition, high levels of
histamine have been identified in the nasal secretions of patients
with allergic rhinitis after antigen challenge (Miadonna et al.,
1999). Therefore we hypothesized that histamine pretreatment
before continuous Cry j 1 challenge would enhance nasal
response. In the present study, stimulation of nasal mucosa with
histamine in the histamine pretreatment group enhanced the
sneezing reflex, EPO activity, and antigen-specific IgE
production compared with the no-pretreatment group and the
PBS-pretreatment group (Fig. 1). These results suggest that
histamine pretreatment enhances the local sensitivity to allergen
at the nasal mucosa and also the systemic reactions to allergen,
such as allergen-specific IgE production. Pretreatment with
histamine may cause the opening of the intraepithelial tight
junctions, allowing the penetration of allergen into the
epithelium and lamina propria, where allergen further interacts
with sensitized mast cells (Kawaguchi et al., 1995). One of the
reasons for the enhancement of sensitivity at the nasal mucosa
might be that histamine increases nasal epithelial permeability
because it reduces ZO-1 protein expression (Takeuchi et al.,
2001). ZO-1 is one of the tight junction proteins and thereby
participates in the regulation of paracellular permeability.

Chronic allergic diseases such as asthma, rhinitis, and atopic
dermatitis are characterized by the preferential infiltration of
eosinophils and/or diffuse deposition of eosinophil granule
protein (Donald and Leung, 1999; Bochner and Busse, 2005).
Eosinophils increase in number in both nasal secretions and the
nasal mucosa after allergen challenge or during natural allergen
exposure (Terada et al., 1994; Ciprandi et al., 2004). Eosinophils
are thought to be responsible for some of the histopathologic and
physiologic changes observed in these diseases. In histopatho-
logical studies, intranasal stimulation of Cry j 1 without histamine
pretreatment induced slight eosinophil infiltration. On the other
hand, considerable numbers of eosinophils clearly infiltrated into
the nasal mucosa after the intranasal stimulation of histamine
pretreatment and repeated antigen challenge. Eosinophils are
known to contain relatively large amounts of peroxidase, so EPO
has been used as a marker enzyme for tissue eosinophil content. In
our model, we succeeded in the quantitative measurement of EPO
activity in mouse nasal tissue and confirmed that EPO activity is
proportional to eosinophil infiltration in nasal tissues. Thus our
model suggests that mice can be useful for evaluating the
infiltration of eosinophils into nasal tissues in allergic rhinitis.
This study shows that pretreatment of histamine increases
eosinophil infiltration into nasal mucosa. Histamine might
facilitate the recruitment of airway eosinophils by stimulating
eosinophil chemotaxis.

To investigate the antigen specificity of the nasal response in
our model, we examined the number of sneezes, EPO activity in
nasal tissue, and Cry j 1-specific IgE levels in three groups. In
Cry j l-sensitized mice, intranasal challenge of Cry j 1
significantly increased the number of sneezes, EPO activity,
and Cry j 1-specific IgE compared with intranasal challenge of
PBS. In Cry j 1 intranasally challenged mice, sensitizations of
Cry j 1 significantly increased the number of sneezes, EPO

activity, and Cry j 1-specific IgE compared with no sensitiza-
tion. It is therefore suggested that the response in our model is
antigen-specific.

It is necessary to establish an animal model showing similar
nasal allergic symptoms to that of humans in order to evaluate
the effectiveness of antiallergy drugs. Ketotifen, an antiallergy
drug having H1-receptor antagonist activity, is widely used for
allergic disease and known to be effective in reducing sneezing
(Grant et al., 1990). Glucocorticoid is also widely used in the
treatment of inflammatory disease, including allergic inflam-
mation (Caramori and Adcock, 2005). Thus we evaluated the
effects of ketotifen and dexamethasone on our model of allergic
rhinitis in B10.S mice. Ketotifen decreased sneezing but had no
effect on EPO activity or Cry j 1 IgE level. Numerous previous
studies have shown that dexamethasone significantly relieves
all symptoms of rhinitis. In our model, ketotifen and
dexamethasone showed the same effects on allergic rhinitis as
other groups have reported previously (Fukuda et al., 2003;
Sugimoto et al., 2000; Yamasaki et al., 2001). Therefore these
results suggest that our murine model will prove to be useful in
the investigation of allergic rhinitis.

Conclusion

We have herewith reported the development of a new model of
allergic rhinitis in Cry j 1-sensitized B10.S mice, producing
sneezing, eosinophil infiltration into the nasal mucosa, and Cry j
1-specific IgE production. In addition, we succeeded in the
quantitative evaluation of eosinophil infiltration into the nasal
mucosa of mice by measuring the EPO activity in nasal tissue.
The symptoms in mice—such as sneezing, eosinophil infiltration
into the nasal mucosa, and allergen-specific IgE production—were
similar to those observed in human cedar pollinosis. Therefore
this new model of allergic rhinitis in Cry j 1-sensitized mice
should prove to be useful in studying human cedar pollinosis.
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