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Respiratory allergic diseases, represented by allergic rhinitis and asthma, show various fea-
tures due to their complex pathophysiology. Mouse models of respiratory allergic diseases
replicate the characteristics of human allergic rhinitis and asthma, including airway inflam-
mation airway hyperresponsiveness. Different phenotypes and immunologic features are
shown according to the various strain of mouse; C57BL/6 strain and BALB/c strain are com-
monly used in allergic rhinitis and asthma. Ovalbumin as well as pathophysiologically rele-
vant allergen, including house dust mite and fungus are generally used. The mouse model
protocols usually include allergen sensitization period followed by allergen provocation peri-
od. Allergens possibly combined with adjuvant are introduced into mouse via intraperitoneal,
subcutaneous, or intranasal route (sensitization period). Then, mouse repetitively inhales al-
lergen by intranasal, intratracheal, or nebulized formation (aerosol), resulting in a robust in-
flux of inflammatory cells in the airways (provocation period). We can evaluate several pa-
rameters including nasal rubbing and sneezing count, airway hyperresponsiveness, histological
assessment, cellular composition, cytokine expression of nasal and lung tissue, and allergen-
specific immunoglobulin of serum. These examinations provide useful information to under-
stand the pathogenesis of allergic rhinitis and asthma and to test the safety and efficacy of new
therapeutic agents. The present review analyzes several protocols and considerations as well
as similarities and differences of mouse model of allergic rhinitis and asthma in detail.
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Fig. 1. Experimental method for provocation of allergen. A: Intranasal challenge. By dripping the allergen little by little into the nostrils,
care should be taken so that the mouse does not swallow or aspirate allergen into the lungs. B: Aerosol challenge. Under the supply of
electric power (red arrow, power supply and compressor of nebulizer), dissolved allergen in the nebulizer kit (purple arrow) is distributed
into the chamber through mouthpiece (green arrow) in the form of a mist.
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OVA dllergic rhinitis model

Experiment
* ‘ ‘ M Day
0 7 14 21 22 23 24 25 26 27

A Sensitization by OVA + Alum intraperitoneal challenge : OVA (50ug) + Alum (1.32mg)

A . Provocation by OVA intranasal challenge : OVA (100ug)

HDM allergic rhinitis model

Experiment
0 7 14 21 22 23 24 25 26

A Sensitization by HDM + Alum intraperitoneal challenge : HDM (100ug) + Alum (2mg)
. Provocation by HDM intranasal challenge : HDM (50ug)

OVA asthma model (1)

Experiment
i - - —0—0—0—0@—)—
0 14 21 22 23 24 25 26

A Sensitization by OVA + Alum intraperitoneal challenge : OVA (50ug) + Alum (1.32mg)
. Provocation by OVA intranasal challenge (neeed anesthesia) : OVA (150ug)

OVA asthma model (2)

Experiment
0 7 14 15 16 17 18 19

A Sensitization by OVA + Alum intraperitoneal challenge : OVA (50ug) + Alum (1.32mg)
c @ Provocation by OVA aerosol challenge : 1% OVA in PBS (20min)

HDM asthma model

Experiment
* ‘ . . . . )( Day
0 7 14 15 18

A Sensitization by HDM + Alum intraperitoneal challenge : HDM (100ug) + Alum (2mg)
D . Provocation by HDM intranasal challenge (neeed anesthesia) : HDM (10ug)

Fig. 2. Experimental protocol for the development of allergic rhinitis and asthma in mouse. A: OVA-induced allergic rhinitis model. B:
HDM-induced allergic rhinitis model. C: OVA-induced asthma model, either by intranasal challenge or aerosol challenge. D: HDM-in-

duced asthma model. OVA, ovalbumin; HDM, house dust mite; Alum, aluminum hydroxide.

www.kjorl.org 313



Korean J Otorhinolaryngol-Head Neck Surg 1 2022;65(6):309-18

Table 1. Comparison of several sensitization or provocation methods to induce allergic rhinitis and asthma in mice

Routes
|13,24,25,30)

Technical and experimental aspects Immunological and pathophysiological aspects

Intraperitonea ¢ Most fraditional and conventional method ¢ Usually requires an adjuvant

¢ Few doses required * Not physiologic route of human sensitization
* Sedation not required

23,34)

Subcutaneous * Few doses required ¢ Usually requires an adjuvant

* Sedation not required * Not physiologic route of human sensitization

Intranasal'>2627323% * Many instillations required * Mimics human sensitization
* Risk of aspiration
 Variation can occur between individuals
¢ Sedation required for asthma model
Intratracheal®* * Invasive * Mimics human sensitization
¢ Few doses required
¢ Sedation required
* Mimics human sensitization

Aerosol”*” * Requirement of high allergen dose

* Requirement of considerable time in aerosol * Possibility of skin allergic inflammation by
chamber allergen exposure
* Sedation not required
Immune cell fransfer®“*”

* Need effort for preparation of cells  Induce robust immune response

¢ High productivity * Possibility of systemic allergic inflammation

* Not physiologic route of human sensitization
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Fig. 3. Parameter for mouse model of allergic rhinitis and asthma. A: Method to obtain nasal lavage fluid. A catheter is inserted through
the pharyngeal opening into the choana, then lavage fluid from nasal cavity is collected in the tube. B: Method to obtain airway hyperre-
sponsiveness. After tracheostomy, mouse is connected to a computer-controlled small animal ventilator and ventilated using flexiVent
system (SCIREQ Montreal, Canada). Lung resistance is measured in response to increasing doses of aerosolized methacholine at the

nebulizer (yellow arrow). C: Method to obtain bronchoalveolar lavage fluid. It is obtained by lavaging the lower airways of mouse with
phosphate-buffered saline via a tracheal cannula.
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