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Effect of CpG Oligodeoxynucleotides on Airways of Mice with
Established Airways Inflammation

Hei-Won Hwang, M.D., Su-Jin Kim, M.D., Won-Duk Kim, M.D.
Sung-Min Cho, M.D., Dong-Suk Lee, M.D. and Sung-Min Choi, M.D.

Department of Pediatrics, College of Medicine, Dongguk University, Kyungju, Korea

Purpose : Airways eosinophilia and increased IgE, characteristic features of asthma, result from a
predominant Th2 response. In this study, we investigated the effect of CpG oligodeoxynucleotides
(ODNs) on the inhibition of airways eosinophilia in mice with established airway inflammation.
We also investigated the immunological mechanisms involved.

Methods : Groups of BALB/c mice were sensitized intradermally with ovalbumin(OVA). At week
10, airway inflammation was induced by intranasal challenge of the mice with OVA. At week 14,
the mice were challenged intranasally again with OVA in the presence and without the presence
of CpG ODNs. Mice with saline administration served as negative controls. Bronchoalveolar la-
vage fluids(BALF) were obtained and eosinophils were counted. Thl and Th2 cytokines in the
spleen cell cultures were measured by ELISA. Serum OVA-specific IgE and IgG2a antibodies
were also measured by ELISA.

Results : BALF eosinophils were significantly inhibited in the CpG ODNs-treated mice(P<0.01).
IgE and IgG2a levels increased significantly in both CpG ODNs-treated and untreated groups as
compared to the negative control group; there was, however, no significant difference between the
two groups four days after intranasal administration of CpG ODNs. Cytokine analysis revealed
decreased production of IL-4, IL-5, and IL-13 and increased production of IL-12 in the CpG
ODNs-treated group as compared to the untreated group. Interestingly, IFN-7 levels were not
upregulated in the CpG ODNs-treated group.

Conclusion : CpG ODNs vaccination is a potentially useful approach for reversing airways eosi-
nophilia in mice with established airways inflammation. (J Korean Pediatr Soc 2002;45:875-883)
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Fig. 1. Immunization protocol. Mice were sensitized
intradermally(i.d.) with 10 xg of ovalbumin(OVA)
without adjuvant twice weekly for 14 weeks. At
weeks 10, all mice received intranasal(in.) admin-
istration of 50 pg of OVA to induce airway inflam-
mation. After a 4-weeks rest, at weeks 14, mice
were challenged in. again with OVA in the pres-
ence or absence of CpG Oligodeoxynucleotides
(ODNs).
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Fig. 2. Inhibition of airway eosinophilia in mice
with established airway inflammation. Two days
after the last challenge, the mice were sacrificed,
bronchoalveolar lavage fluids(BALF) were obtained
and BALF eosinophils were stained and counted.
Each bar was expressed as mean(+SEM) of four
mice per group. CpG+OVA:CpG ODNs treated
mice after OVA immunization, OVA :CpG ODNs
untreated mice after OVA immunization, Saline:
negative control group. P<0.01 compared with CpG
ODNs treated group.
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Fig. 3. Photographs of light microscopic view
(X400) of the BALF eosinophils(dark brown
color, red arrow) stained with peroxidase sub-
strate DAB and Hema 3 solution II. (A) CpG
ODNs untreated group after OVA immunization
(42.0%), (B) CpG ODNs treated group after
OVA immunization(7.6%), (C) negative control
group(1.0%).



2otz s A 458 A7 E 2002 879

2 2
= CpG+OVa " = CpGE+OVA
A * A . =
+ Saling | | . | ™ Saling ‘ |
r » @ 1 . 4 ‘
= = |
8 w [ w
L] o I
] - . - o — ¥ - . .
E E]
o 2 4 & 8 10 12 14 16 o 2 4 & B W 12 14 16
AL IgE Waaks B. igG2a Weaaks

Fig. 4. The effect of CpG ODNs vaccination on established IgE responses. Serum OVA-
specific IgE(A) and IgG2a(B) levels during the sensitization and challenge increased
significantly in both CpG ODNSs treated and untreated groups as compared the negative
control groups("P<0.01) at 8 weeks, 12weeks and l4weeks. At 4 days after intranasal
administration of CpG ODNs, IgE and IgG2a levels were no difference between the CpG
ODNs treated groups and untreated groups.
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Fig. 5. The effect of CpG ODNs treatment on allergen-induced Thl and Th2 cytokine
induction. The level of IL-4(A), IL-5(B), IL-13(C), IL-12(D) were analyzed by ELISA.
The results revealed decreased production of IL-4, IL-5, IL-13 and increased production
of IL-12 in the CpG ODNs treated group as compared to the untreated groups("P<0.01,
TP<0.05); each bar indicates the mean(=standard error of mean) value for four mice.
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