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ABSTRACT. This study was undertaken to develop a reliable mice model demonstrating similar
immunologic phenomena as human atopic dermatitis characterized with predominance of type-2
immune response. BALB/c mice and NC/Nga mice were sensitized twice with 100 pl of 1% 2,4-dini-
trochlorobenzene (DNCB) or vehicle (acetone: olive oil =4: 1 mixture) in a week and challenged
twice with 100 ul of 0.2% DNCB or the vehicle at the following week. Mice were sacrificed at 19 days
following the second DNCB or vehicle challenge for NC/Nga mice and at 28 days following the sec-
ond DNCB or vehicle challenge for BALB/c mice. Upregulation of plasma IgE, a hallmark of atopic
dermatitis occurrence, was evident in the plasma obtained 4 day after the second DNCB challenge
from BALB/c mice (approximately 4-fold) and NC/Nga mice (approximately 6-fold) treated with DNCB
in comparison with that of the vehicle treated-control mice, and remain higher 3~4 week after the sec-
ond challenge. Ratio of plasma IgG1 versus 1gG2a concentration was significantly higher in the mice
treated with DNCB than the control mice, which also implies the skewed type-2 reactivity in vivo.
Ratio of interleukin-4 versus interferon gamma produced in the splenic T cell culture supernatants was
approximately 3-fold higher in the both strains of mice treated with DNCB than their control mice,
respectively. The DNCB-treated mice demonstrated atopic dermatitis-like skin legions characterized
with erythma, scaling, and hemorrhage, which was not observed with the control mice. Scratching on
face or dorsal area was significantly more frequent (approximately 25-fold) in the DNCB-treated mice
than the control at next day of the second DNCB challenge, and scratching frequency remains higher
(approximately 4-fold) in the mice treated with DNCB than the control at 14 day following the second
DNCB challenge. Overall, the mice model developed through sensitization and challenge with DNCB
may be useful for research on atopic dermatitis and development of treatment materials for atopic
dermatitis.
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Fig. 1. Hyperregulation of plasma IgE level in the NC/Nga mice (A) and BALB/c mice (B) challenged with 0.2% DNCB follow-
ing 1% DNCB sensitization. Mice were sensitized twice with 100 ul of 1% DNCB or vehicle (acetone : olive oil =4 : 1 mixture)
in @ week and challenged twice with 100 ul of 0.2% DNCB or the vehicle at the following week. Mice were sacrificed at 19
days following the second DNCB or vehicle challenge for NC/Nga mice and at 28 days following the second DNCB or vehicle

challenge for BALB/c mice.
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Fig. 2. Enhanced IgG1 level in the NC/Nga mice (A) and BALB/c mice (B) sensitized and challenged with DNCB compared
with that of the control mice. Plasma for the measurement were obtained at the time of mice sacrifice.
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Table 1. Interleukin-4 and interferon gamma production
from splenic T cells of BALB/c or NC/Nga mice treated with
DNCB or vehicle

Strain Treatment! L-4 (pg/mi) IFNy (ng/ml)

BALB/c DNCB 14.3+3.2 69.3+174
Vehicle 75122 144.6 £ 100.2

NC/Nga DNCB 3631179 109.7+ 756
Vehicle 12.7+8.0 91.1 £50.0

Splenic T cells (5 x 10° cells) were stimulated with immobi-
lized anti-CD3 mAb (5 ng) for 48 hours.
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Fig. 3. Comparison of IL-4 versus IFNy production from
anti-CD3 stimulated splenic T cells between DNCB-sensi-
tized/challenged mice and the control mice. 5 x 10° spleno-
cytes were stimulated with 5 pg immobilized anti-CD3 mAb
in a well of 24-well culture plate for 48 hours. Ratio was
obtained through dividing the amount of 1L.-4 by the amount
of IFNy in the individual culture supernatants foliowed by 10*
multiplication.
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Fig. 4. Increased frequency of scratching in the DNCB-sen-
sitized/challenged mice in comparison with that of the con-
trol mice. Mice were observed for 30 minutes at 1 day after
the second DNCB or vehicle challenge and 14 day after the
second DNCB or vehicle challenge.
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Fig. 5. Atopic dermatitis-like skin lesions were developed in the NC/Nga mice sensitized/challenged with DNCB. Arrows indi-
cate with hemorrhage, scaling, or erythema. Pictures were taken 7 days after the second DNCB or vehicle challenge.
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