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The Preventive Effect of Allergic Inflammation by Induction of

Oral Tolerance in a Mouse Model of Chronic Asthma

Jin sook Kim, Jung Mi Lee, Seung Joon Kim, M.D., Sook Young Leg, MD., Soon Seog Kwon, MD.,,

Young Kyoon Kim, MD., Kwan Hyoung Kim, MD., Hwa Sik Moon, M.D., Jeong Sup Song, M.D., Sung Hak Park, MD.
Department of Internal Medicine, The Catholic University of Korea College of Medicine, Seoul , Korea

Background : Induction of oral tolerance (OT) has been known to prevent allergic inflammation in acute asthma
model within 4 weeks. However it is remained whether induction of OT may effectively prevent allergic
inflammation in chronic asthma model over 4 weeks. We observed the effect of induction of OT on allergic
inflammation and airway remodeling in chronic asthma model up to 8 weeks.

Methods : 5-week-old female BALB/c mice divided into 4 groups—control group, asthma group, low dose OT
group, and high dose OT group. To induce oral tolerance mice were fed ovalbumin (OVA) before sensitization with
OVA and aluminum hydroxide-1 mg for 6 consecutive days in the low dose OT group and 25 mg once in the high
dose OT group. Mice in the asthma group were fed phosphate buffered saline instead of OVA. After sensitization
followed by repeated challenge with aerosolized 1% OVA during 6 weeks, enhanced pause (Penh), inflammatory
cells, I.-13, and IFN-y levels in bronchoalveolar lavage (BAL) fluids as well as OVA-specific IgE, IgGl, and
IgG2a levels in serum were measured. In addition the degree of goblet cell hyperplasia and peribronchial fibrosis
were observed from lung tissues by PAS and Masson’s trichrome stain.

Results : Both OT groups showed a significant decrease in Penh, inflammatory cells, IL.-13, and IFN-y levels
in BAL fluids as well as OVA-specific IgE, 1gGl, and IgG2a levels in serum compared with the asthma group
(P<0.05). In addition, the degree of goblet cell hyperplasia and peribronchial fibrosis were significantly attenuated
in both OT groups compared with the asthma group (P<0.01).

Conclusion : These results suggest that induction of OT may effectively prevent allergic inflammation as well
as airway remodeling even in chronic asthma model up to 8 weeks. (Tuberc Respir Dis 2004 57:425-433)

Key words : Allergic asthma, Oral tolerance, Ovalbumin, Airway remodeling.
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Figure 1. Experimental protocol.

Female BALBlc mice were fed with 1 mg of OVA for 6 oconsecutive days in low dose group or 25 mg of OVA
once in high dose group or phosphate buffered saline in OVAlsthma) group. Five days later the animals
were sensitized with 100 «g of OVA and 500 g of Auminum hydroxide two times on day O and day 14.

After sensitization the animals were challenged by

nebulization of aerosolized 1% OVA twice a week

duing the next 5 weeks and then for 3 consecutive days before Penh measurement in the last week. OVA:
ovalbumin, Alum: Aluminum hydroxide, Penh: enhanced pause, Sac: sacrificed.
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Figure 2. The preventive effect by inducton of oral

tolerance on AHR to methacholine

in each group. AHR

was measured at 4 weeks (A) and 8 weeks (B) after sensitizaton. AHR was calculated in Penh. = : A<001
vs OVA group, AHR: airway hyperresponsiveness.
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Figure 3. Representative photomicrographs of  Diff-Quik  stain  of broncho- alveolar lavage cels in  each
goup of mouse model (x 4000 : (A) Naive group, OVA(asthma) group, (C) Low dose group, (D) High
dose group. Compared with OVA group, oral tolerance groups showed a  signficant decrease  in

inflammatory cells including eosinophils, lymphocytes and neutrophils.
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Figue 8 Scoring (A) and representative photomicrograph  of PAS stain (X 200) (B) for goblet cell
hyperplasia. Goblet cell hyperplasia in  the epithelial  lining was expressed by a score according to the
percentage of the goblet cells with positive in PAS stain in the epithelial cells-grade 0 : no goblet cells,
gade 1 : <25%, grade 2 @ 25-50%, gade 3 : B50-75%, grade 4 : >75% or total bronchial obstruction
due to mucus. Compared with OVA group, oral tolerance groups showed a significant decrease in
goblet cell hyperplasia. * 1 P<0.01 vs OVA group
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peribronchial  collagen  deposition.  Compared  with  OVA  group, oral  tolerance groups showed a  significant
decrease in peribronchial fibrosis.  * P<0.01 vs OVA group
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