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The frequency of allergic diseases such as asthma and allergic rhinitis has
increased rapidly during the past decade. Allergic asthma is characterized by airway
hyperresponsiveness(AHR) to specific and nonspecific stimuli with elevated serum
IgE levels and eosinophilic inflammation. Thus far, a broad range of therapeutic
strategies is now under development. Although the topical glucocorticoids are now
considered the cornerstone of therapy in the management of allergic diseases, many
patients continue treatment with glucocorticoids despite the onset of serious adverse
effects and poor clinical response. Immunotherapy, the intradermal injection of small
but gradually increasing amounts of allergen, has been used as an effective treatment
for allergic diseases. However, injection of allergen involves the risk of induction of
mild and sometimes severe anaphylactic reactions. Allergic asthma is thought to be
regulated by Th2 cells, thus inhibiting Th2 response or developing Thl cells is a
promising mode of intervention.IL-12 is a heterodimeric cytokine, which strongly
promotes the differentiation of naive CD4+T cells to the type-1 Thl phenotype and
suppresses the expression of Th2 cytokines.

Preliminary data have demonstrated that IL-12 is a good candidate for the
cytokine treatment of allergic diseases. In mice with ovalbumin-induced asthma, the
local administration of IL-12-expressing adenovirus (Ad-1L-12) into the lungs
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significantly prevented the development of AHR, abrogated airway eosinophilia, and
inhibited type-2 cytokine production.

Recently, a novel cytokine, IL-27, is discovered and drives rapid clonal expansion
of mouse naive T cells. It also strongly synergizes with IL-12 to trigger
IFN-y production of naive CD4+ T cells. Thus, these immunoregulatory properties of
IL-27 will lead to its therapeutic use in allergic asthma.

In general, the aims of our study are as follow:

First year: Construction of recombinant IL-27-expressing adenovirus (Ad-1L-27)
and investigation the biological effects of recombinant IL-27 in vitro.

Second year: Combination of Ad-IL-12 and Ad-I1L-27 will be used to apply the
DNA vaccine or gene therapy in a murine asthma model in vivo.

In summary, our project might shed light further understanding the regulatory
mechanisms and designing immunotherapy for atopic diseases.
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Asthma is strongly associated with the airway inflammation and
hyperresponsiveness caused by the dysregulated production of cytokines. As we
know that interleukin-12 (IL-12) promotes the differentiation of naive CD4+ T
cells to the Thl cells phenotype and suppresses the expression of Th2 cytokines.
In other way, IL-10 has well-documented anti-inflammatory and
immunoregulatory activities. Therefore, IL-10 may be a possible another
therapeutic tool for asthma. In this study, we use IL-12 combine with different
dose of IL-10 to observe the therapeutic effect of asthma in a murine model.
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1. Experimental design :

i.p.OVA i.p. OVA |[[|i.p. OVA | i.n. vectors
Day 0 14 28 41 43
OVA inhalation|AH sacrifice




BALB/c mice are divided to seven groups and each group contains 6-8 mice.
(1) Positive control

(2) Ad-Mock 1*108 pfu/mouse

(3) Ad-1L-12 1*108 pfu/mouse

(4) Ad-I1L-10 1/100*1*108 pfu/mouse +Ad-1L-12 1*108 pfu/mouse

(5) Ad-1L-10 1/10*1*108 pfu/mouse +Ad-1L-12 1*108 pfu/mouse

(6) Ad-1L-10 1*108 pfu/mouse +Ad-1L-12 1*108 pfu/mouse

(7) Ad-I1L-10 10*1*108 pfu/mouse +Ad-1L-12 1*108 pfu/mouse

2. Antibody assays :

Sera anti-OVA Ig E , 1gG1 and 1gG2a antibody titers are measured by ELISA.
3.BALF cytokines measurement :

The quantities of IFN-y/, IL-5, IL-12, IL-10 and eotaxin in the BALF are
evaluated by using ELISA Kits.
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Table 1. The changes of serum antibodies in mice

IgE 1gG1 1gG2a

(% of decrease) (% of decrease) (% of increase)
PC 23.91£21.0 8.414.7 26.6150.9
Mock 3.7£7.0 4.415.2 75.8171.1
IL-12 47.3£24.9 19.948.3 108.5+31.1
1/1001L-10/1L-1248.1+24.1 11.91£4.6 111.4+67.8
1/101L-10/1L-12 47.6+26.4 1.944.6 41.2+44.1
IL-10/1L-12 35.1+24.0 0.8+1.9 12.7+41.7
101L-10/1L-12 50.0+25.2 6.1£7.0 9.5+£14.8

Fig.1 The expression levels of IL-5 in BALFs
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Fig. 2 The expression levels of IFN-yin BALFs
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Fig.3 The expression levels of IL-12 in BALFs
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Fig.4 The expression levels of IL-10 in BALFs
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Fig.5 The expression levels of eotaxin in BALFs

eotaxin
150
€ 100 -
Ehel
0 ‘ ‘ ‘ ‘ ‘
O NN N N N
R S RGN
TV BV Y S
NN RN\
Q S
\g@ ,\\"\9 N




1.Either the treatment of Ad-IL-10 or Ad-IL-12 inhibited the production of
OVA-specific IgE antibody. However, given IL-12 only could significantly
suppress the secretion of 1IgG1 and enhance 1gG2a production(Tablel.).

2.The treatment with Ad-IL-12 only could markedly suppress the expression of
IL-5 and induce the production of IFN-y. However, the combination with
Ad-IL-12 and Ad-IL-10 did not show synergistic effect.(Fig.1, Fig.2)

3.High levels of IL-12 and IL-10 were detected in BALF from Ad-IL-10 and
Ad-IL-12 treated-mice.(Fig.3,Fig.4)

4.In the dose of 10®pfu, Ad-1L-12 could not significantly inhibit the secretion of
eotaxin. However, Ad-1L-10 might suppress eotaxin production.(Fig.5)

5.1n conclusion, 1x10%pfu of Ad-I1L-12 combines with 1x107pfu of Ad-1L-10 had
the best therapeutic effect to inhibit the airway inflammation in this animal
model.
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The incidence of asthma has increased substantially in the last two decades,
despite increased variety of therapeutic agents. It is caused by the dysregulated
production of cytokines secreted by the allergen-specific type 2 T helper (Th2)
cells. Th2 cells secrete IL-4, IL-5, IL-10, and IL-13 and there by induce the
production of IgE and promote eosinophil mediated inflammation. In contrast,
Thl cells secrete IL-2 and IFN-y and promote cellular immunity and the
production of I1gG2a. In this study, we prepared IL-12 and IL-10
cytokines-expressing adenoviruses (Ad-1L-12, Ad-1L-10) and apply these vectors
in an ovalbumin (OVA)-induced murine animal model of asthma. The cytokine
patterns in BALF and the antibody titers were measured to evaluate the
therapeutic effects of cytokines in this murine model of asthma. Compared to the
positive control, we found that combination of IL-12 and IL-10 significantly
suppressed the IgE production, enhanced 1gG2a secretion, and inhibited the
production of IL-5 and eotaxin.



