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The purpose of the present study is to investigate whether or not simple chemicals are able to introduce
atopic dermatitis like symptoms in mice. An another purpose of the present study is to investigate the
pharmacological and immunological prevention of such symptoms. For the first purpose, we tried to make a good
model for atopic dermatitis in mice by using dinitrophenylbenzene (DNFB) on the ear skin. Consequently, we have
established two different kinds of models for atopic dermatitis in mice.

In the first model, mice were passively sensitized by an intravenous injection of monoclonal anti-dinitrophenol
(DNP) IgE, and their ears challenged epicutaneously with dinitrofluorobenzene (DNFB) 24 h later. The cutaneous
reaction estimated by ear thickness reached a peak 1 and 24 h after the antigen challenge. Histopathological
studies indicate that eczemous skin lesion (24 h) in mice is similar to that in human atopic dermatitis. Prednisolone
at doses of 3 to 10 mg/kg clearly inhibited the IgE-mediated cutaneous reaction.

In the second model, DNFB was painted on the mice ear five times. The thickness due to dermatitis reached
a maximum 24 hr after the second, third and fourth paintings. The strong expressions of INF-y and IL-2 but not
14 and IL-5 mRNAS in reverse transcription-polymerase chain reaction (RT-PCR) in the skin lesions indicated the
participation of Thl cells in the ear delayed type hypersensitivity reaction. Simultaneously, hapten specific IgE (SIgE)
was detected in serum from the immunized mice. These results indicate that five topical applications of DNFB
to the mouse ear produces eczematous dermatitis in the ear and hapten sIgE in the serum. This model shows
typical atopic dermatitis symptoms in the skin and IgE production. Regarding second project, the effect of anti-IL4
monoclonal antibody on this hapten-nduced contact dermatitis and IgE antibody production are studying now.
The results will be reported in near feature.
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Increase in ear thickness (X10-2mm)
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DNP IgE antibody 24hr before skin testing with 0.15%
DNFB. Each value represents the mean =SEM of
5-26mice. *p<0.05, **p<0.01, ***p<0.001.
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Fig.2 Effects of anti-IL-15, anti-TNF-« and anti-IL-5 on IgE-mediated cutaneous reaction in BALB/c mice. Anti-
IL-1 8 and anti-IL-5 were given intradermally and anti-TNF-« was intrevenously 10min before antigen chal-
lenge.Each value represents the mean &= SEM of 5-8 mice. *p<0.05, **p<0.01, ***p<0.001
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Fig.3 Effect of prednisolone on IgE-
mediated cutaneous reaction in BALB/c
mice. prednisolone was administered intra-
peritoncally 2hr before antigen challenge.
Each value represents the mean =SEM of
8mice.
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Fig.4 Effect of prednisolone on the IgE antibody me-
diated allergic cutaneous in mice.[A] Normal, [B]
control, [C] prednisolone

25
3
E
o —(O— Vehicle
& 20 4
x —@— DNFB
2]
¥
o
c
-
.0
£
[
]
o
£
o Fig.5 Ear swelling caused repeated
o painting of DNFB in mice. Ears of
—
Q mice received atopical application of
- 0.15% DNFB in acetone and olive oil
rrTeT B rrreT Pt N or vehicle once a week for 5 times.
014 24 D14 24 014 24 014 24 014 24hr Co
Each point indicateds the mean +
? 1 * 2 * 3 * 4 * 5 (weeks) SEM of 8mice. hr: Time after each
1st 2nd ard 4th 5th palnting painting(houes)

IgE PUAASFEH &7z (Table 1) SO XS
NE T, HMANTT ¥ TR X > Tidd
WHERDOADRIETH D EHEZ LN L
S 2, T T 7)) v OREE LD S5
FECEAHILRRLTEY, b7 FE—MR
WRAEZAHLTEELRERTHo/20 /20 2

OROHEAFFB L Y HTOF 4 b H 4 v
@ mRNA %3 % RT-PCR ETHlET % L HA)R
FICIZIFN- y BLUIL-2 O mRNA OFBIAH
57, Th 1 MifaoES RS h (K6),
DR, Th 2% 4 M4 > ThHbHIL-4BLIL-
SIFHATIFFEH S S, Y 3@z B T



N FALEHMEICEZ 7 FE—ERBRDRIE & FRAIC DV TDRERIRE

Table 3 Effect of repeated of DNFB on the serum immunogloblin levels

Antibody titer

sIgEEU/ml)  tIgE(EU/ml) tIgG(g/ml) tIgM(ug/ml)
0 week (n=7) 0 365+ 76 117425 563178
Sth painting of Vehicle 0 173+ 43 145661 745470
g::}:a}ntlng of DNFB 163425 4909+433 1235448 571142
=

Mice ears were painted with the vehicle or 0.15% of DNFB once a week for 5 weeks.
The titer of hapten specific IgE(sIgE), total IgE(tIgE), total IgG(tIgG) and total IgM(tIgM) in
mouse serum was measured at 0 week and 4hr after the fifth painting of the vehicle or DNFB on
the ear. sIgE and tIgE readings are given in ELISA units(EU)/ml compared with laboratory
generated DNP=IgE and tIgE standards. tIgG and tIgM readings given in jig per ml compared

with respective commercial standards. The values represent the arithmetic mean tSEM of
indicated number of mice.
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Fig.6 Expression of cytokine mRNA in the ears and cervical lymph nodes of mice treated with DNFB. Ears of mice
received a topical application of 0.15% DNFB in acetone and olive oil or vehicle once a week for 5 times. The ex-
pression of IFN-y, IL-2, IL-4, IL-5 and -actin mMRNAs were examined using RT-PCR.
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Characteristics of the model

Repeated antigen application-induced ear swelling and IgE production
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