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Allergic rhinitis is a one of the most prevalent disease and its prevalence has been increasing
these days. Many researchers have used the mouse models to study the mechanism of allergic
rhinitis and development of anti-allergic medications. In the fields of allergic disease, several
models such as allergic asthma, allergic contact dermatitis, and allergic rhinitis etc are introduced
and several modifications are used. In case of mouse models of allergic rhinitis, it has been de-
veloped and modified from allergic asthma model. Most commonly used allergic rhinitis models
are acute models and chronic models are used less. Ovalbumin, house dust mite and fungus are
most commonly used allergens. Usually, mouse are sensitized with allergen and adjuvant such
as aluminum hydroxide gel or Freund adjuvant for 2—3 weeks (once/week) then are challenged
with allergen intranasally every day for 1 week. Mouse are sacrificed within 24 hours after final
challenge and several parameters of allergic rhinitis are evaluated. They include nasal rubbing
and sneezing count, eosinophil count in the nasal mucosa, total and allergen specific immuno-
globulin E, nasal cytokine level and splenic cytokine level by splenocyte culture. By revealing
those parameters, researchers could identify the allergic status of the mouse. However, there are
many variables in mouse model of allergic rhinitis such as mouse strain, type of allergen, sensiti-
zation time, adjuvant, acute or chronic type, and allergen administration route etc. In this review,
several variables and protocols of mouse model of AR will be discussed in detail.
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Table 1. Shared features between human and mouse allergic air- 2 3789 At BT E Qs B vk AE E Y B
way disease o2 E Fehi ek wz A kRl A FAEl] 9
o] ¢rZ o] = nasoturbinate®} maxilloturbinate”} Alsh=

Airway inflammation
Airway/tissue eosinophilia

Increased CD4+ lymphocyte PRIk QA vt FFols FZdR R 9o Q= ethmotur-
Increased CD8+ lymphocyte binate®2 Fo] Qlo] up-A v|7}Fo] AQ] AdLS 2FA|skaL 3)
Increased mucus secretion . D ; - =
10 vk 017k oF A¢ 7 7 2
Increased specific immunoglobulin E cH(Fig. 1A)" of HFef SREZ of 3% H=rt $-213]
Increased Th2 cytokines So] itk Szt T7L opd tREL] AMlEZ= dEAdaA 2
Presence of early and late phase reaction tﬂzﬂ ;}_zj]ﬁ_}zj_gg qlzl—jr,]. U]——?—i Z_}oﬂ u]%ﬁ}x]t& 0_‘1:2_]-9,]

Table 2. Differences between human and mouse allergic airway disease

Half of mouse airway are covered with olfactory epithelium

Murine eosinophils show littfle degranulation unlike human eosinophils

Mouse model of inflammation shows prominent vascular or perivascular inflammation, which is rare in human inflammation

Mouse are bred in specific clean condition such as SPF

Mouse reacts differently with human to many mediators. Human responds to neurokin, histamine, leukotriene C4, however,
mouse does not

Not all effects of Th2 cytokines are similar in mice and human subjects
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Fig. 1. Cross sectional anatomy of mouse nasal cavity. Lateral nasal wall of mouse after removal of nasal septum (A). Cross sectional
anatomy of mouse nasal cavity from anterior (1) to posterior (111) portion (B). Adapted from Wagner and Harkema.?” InTech;2012.
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Acute OVA model
Day(s) 0 7 14 24 28 29
—AhA————A—————A———— 00000

A OVA-Alum sensitization (OVA 25 ug+Alum 1 mg ip injection)
® Infranasal OVA challenge (OVA 100 ug intranasal instillation)

® Evaluation

A

Acute HDM model
Day(s) 0O 7 14 24 28 29
—Ah A ————A 00000

A HDM extract-Alum sensitization (HDM 25 ug+Alum 1 mg ip injection)
® Infranasal OVA challenge (HDM 20 ug infranasal instillation)

® Evaluation

B

Fig. 2. Protocol of allergic rhinitis mouse model-acute model. Acute
OVA model (A). Acute house dust mite model (B). OVA: ovalbumin,
Alum: aluminum hydroxide gel, HDM: house dust mite extract, ip: in-
traperitoneal.
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