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The effects of early allergen/endotoxin exposure on subsequent
allergic airway inflammation to allergen in mouse model of asthma

Yeong-Ho Rha, M.D., Sun-Hee Choi, M.D.

Departement of Pediatrics, School of Medicine, Kyunghee University, Seoul, Korea

Purpose: Recently many studies show early exposure during childhood growth to endotoxin (lipopolysaccharides, LPS)
and/or early exposure to allergens exhibit important role in development of allergy including bronchial asthma. The aim
of this study was to evaluate the role of endotoxin and allergen exposure in early life via the airways in the pathogenesis
of allergic airways inflammation and airway hyperresposiveness (AHR) in mouse model of asthma.

Methods: Less than one week-old Balb/c mice was used. Groups of mice were received either a single intranasal instillation
of sterile physiologic saline, 1% ovalbumin (OVA), LPS or 1.0 ug LPS in 1% OVA. On 35th day, these animals were sensitiz-
ed with 1% OVA for 10 consecutive days via the airways. Animals were challenged with ovalbumin for 3 days on 55th
days, and airway inflammation, hyperresponsiveness, and cytokine expression were assessed. Measurements of airway
function were obtained in unrestrained animals, using whole-body plethysmography. Airway responsiveness was expressed
in terms of % enhanced pause (Penh) increase from baseline to aerosolized methacholine. Lung eosinophilia, serum
OVA-IgE and bronchoalveolar lavage (BAL) fluid cytokine levels were also assessed. ANOVA was used to determine the
levels of difference between all groups. Comparisons for all pairs were performed by Tukey-Kramer honest significant
difference test; P values for significance were set to 0.05.

Results: Sensitized and challenged mice with OVA showed significant airway eosinophilia and heightened responsiveness
to methacholine. Early life exposure of OVA and/or LPS via the airway prevented both development of AHR as well as
bronchoalveolar lavage fluid eosinophilia. Exposure with OVA or LPS also resulted in suppression of interleukin (IL)-4, 5
production in BAL fluid and OVA specific IgE in blood.

Conclusion: These results indicate that antigen and/or LPS exposure in the early life results in inhibition of allergic
responses to OVA in this mouse model of astham. Our data show that early life exposure with OVA and/or LPS may have
a protective role in the development of allergic airway inflammation and development of allergen-induced airway
responses in mouse model of asthma. (Korean J Pediatr 2010;53:481-487)
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Fig. 1. Exposure to allergen and/or LPS in early life prevents the
development of Airway hyperresponsiveness. Groups of mice were
exposed to OVA and/or LPS then sensitized, challenged with OVA
as described in Methods. Airway reactivity to increasing con-
centrations of MCh was measured 48 hr after the last challenge in
unrestrained, conscious mice and Penh values were determined.
Means+ SEM of Penh values from 2 independent experiments are
expressed as the percentage of baseline Penh values observed after
PBS exposure (n=8 in each group). *Significant difference (P<0.05)
between saline exposed group and OVA and/or LPS groups.
Abbreviations : OVA, ovalbumin; LPS, lipopolysaccarides; Penh,
enhanced pause; Mch, methacholine.
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Fig. 2. Exposure to allergen and/or LPS in early life prevents
eosinophil airway infiltration. To determine the effects of ex-
posure to allergen and/or LPS in early life on inflammation
following allergic sensitization and challenge, the cellular content
of BAL fluid was assessed. Mice were investigated 48 hr after
last aerosol exposure as described in Methods. The number of
each cell type is expressed. Data represents the mean+SEM (n=
8) of the number of the different cell types from two indepen-
dent experiments. *Significant difference (P<0.05) between saline
exposed group and OVA and/or LPS groups. Abbreviations :
BAL, bronchoalveolar lavage; OVA, ovalbumin; LPS, lipopoly-
saccarides; Eos, eosinophils; Macro, macrophages; Lym, lym-
phocytes; Neutro, neutrophils.
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Fig. 3. Effect of exposure to allergen and/or LPS in early life on
cytokine production in BAL fluid in sensitized and challenged mice.
BAL fluid IL-4, IL-5, IFN-g levels were determined in allergen
and/or LPS exposed mice and in sensitized and challenged mice by
ELISA as described in Methods (n=8). Results of each group are
expressed as mean+SEM (pg/mL) from two independent experi-
ments. *Significant differences (P<0.05) of IL-4 between between
saline exposed group and OVA and/or LPS groups. #Significant
differences (P0.05) of IL-5 between saline exposed group and OVA
and/or LPS groups.
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Fig. 4. Effect of exposure to allergen and/or LPS in early life on
serum OVA-IgE. Serum levels of OVA-specific IgE was measured
2 days after the last airway challenge by ELISA. The results for
each group are mean+SEM (n=8). *Significant differences (7<0.05)
between saline exposed group and OVA and/or LPS groups.
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