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To elucidate the role of p38 mitogen-activated protein kinase (p38) in the pathogenesis of inflammation, a mouse contact
hypersensitivity (CHS) model induced by 2,4-dinitro-1-fluorobenzene (DNFB) was used. Ear swelling was induced by
challenge with DNF'B, accompanied by infiltration of mononuclear cells, neutrophils and eosinophils, and a marked increase
in mRNA levels of cytokines such as interleukin (IL)-2, interferon (IFN)-y, 11.-4, I1.-5, IL.-1B, I1.-18 and tumor necrosis
factor (TNF)-o in the challenged ear skin. Both ear swelling and the number of infiltrated cells in DNFB-challenged
ear skin were significantly inhibited by treatment with SB202190, a p38 inhibitor. Furthermore, the DNFB-induced
expression of all cytokines except I1.-4 was significantly inhibited by treatment with SB202190. Ribonuclease protection
assay revealed that the mRNA levels of chemokines such as IP-10 and MCP-1 in ear skin were markedly increased at 24
h after challenge with DNEF'B. The induction of these chemokines was significantly inhibited by treatment with SB202190.
In p38a +/- mice, both ear swelling and infiltration of cells induced by DNFB were reduced compared with those in wild-
type mice. However, induction of cytokines by DNFB was also observed in p38c. +/- mice, although the induction of IFN-y,
ILL-5 and I1.-18 was typically reduced compared with that in wild-type mice. Challenge with DNFB slightly induced IP-10
and MCP-1 mRNA in p38a +/- mice, with weaker signals than those in SB202190-treated wild-type mice. These results

suggest that p38 plays a key role in CHS and is an important target for the treatment of CHS.
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Table 1 : Printer sequence, annealing temperature (A. temp),
number of cycles (Cycle#) and size of PCR product used for de-
tection of each cytokine.

Gene Sequence (5'to 3") A.temp. Cycle# Size

L2 Sense CAAGCTCTACAGCGGAAG 58°C 33 370bp
Antisense TCCACCACAGTTGCTGAC

IFN-y  Sense = ATCCTTTGGACCCTCTGACT 60°C 33 529bp
AntisenseCGACTCCTTTTCCGCTTCCT

L4 Sense ACGGCACAGAGCTATTGATG 60°C 35 454bp
Antisense ATGGTGGCTCAGTACTACGA

IL-5 Sense ATGTCCTGTAGTCAGTTAAACC 60°C 33 733bp
Antisense AAGTTCAGTTACACGGAGAAGT

IL1-B  Sense TGGCAGCTACCTGTGTCTTT 60°C 35 525bp
Antisense AGGCTTGTGCTCTGCTTGTG

TNF-a Sense = CCTCCCTCTCATCAGTTCTATG  60°C 35 992bp
Antisense ACACCCATTCCCTTCACAGA

IL-18 Sense = ACTGTACAACCGGAGTAATACGG 60°C 33 319bp
AntisenseTCCATCTTGTTGTGTCCTGG

GAPDH Sense =~ AATGTATCCGTTGTGGATCT 60°C 25 262bp

Antisense TCCACCACCCTGTTGCTGTA
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Fig. 1: Effect of SB202190 on time-dependent ear swelling response of mice after
DNFB challenge.

Mice were contact sensitized for 5 days with 0.5% DNFB and thereafter challenged.
Before challenge (control) and 12, 24 and 48 h afterward, the thickness of the ears was
measured (SB202190 (-); open bars, SB202190 (+); closed bars). SB202190 was
topically applied to sensitized mice 30 min prior to challenge.

Data presented are mean + SD of 12-18 mice. #Significantly different from control with
P <0.01 (ANOVA with Bonferroni method). *Significantly different from SB202190-
untreated value for each time period (P < 0.05, ANOVA with Bonferroni method).
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Flg 2 Effect of S8202190 on tlme-dependent hlstopathologlcal
findings of CHS induced by DNFB.

Histological features of CHS ear skin reaction were observed in
control (A and E) mice, and mice at 12 h (B and F),24 h (C and G),
and 48 h (D and H) after challenge. Time-dependent severe
infiltration and hyperplasia observed in the challenged ear skin (B-
D) were apparently reduced in SB202190-treated mice (F-H).
Mouse ear sections were stained with hematoxylin and eosin.

Bar represents 200 um. Similar results were confirmed in eight
independent experiments.
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Fig. 3: Effect of SB202190 on cellular distribution of 24 h-challenged skin.

Bars represent number of mononuclear cells, neutrophils, and eosinophils that infiltrated
the challenged skin of SB202190-untreated mice (open bars) and SB202190-treated
mice (closed bars). Data presented are mean + SD of 12 mice. *Significantly different
from SB202190-untreated values with P < 0.01 (Student's t-test for unpaired values).
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Fig. 4: Effect of SB202190 on expression of cytokine mRNA in DNFB-challenged
ear skin.

Total RNA was prepared from the ear of control mice, and challenged mice with or
without SB202190 treatment at various times (12 and 24 h) after challenge. RT-PCR
was performed under the experimental conditions defined in Table I. PCR product
samples were subjected to 1.2% agarose gel electrophoresis and visualized by staining
with ethidium bromide. Left and right panels represent the data in SB202190-untreated
mice and SB202190-treated mice, respectively. Similar results were confirmed in three
independent experiments.
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Fig. 5: Change of 24 h CHS ear skin reaction in p38c. +/- mice.

(A). DNFB-induced ear swelling response in p38c. +/- mice (closed bars) and Wt littermates
(open bars). Data presented are mean + SD of 8-10 mice. *Significantly different from value
for Wt with P < 0.01 (Student’s t-test for unpaired values). (B). Expression of cytokine mRNA
in DNFB-challenged ear skin of p38a. +/- mice (right panel) and Wt littermates (left panel).
Total RNA was prepared from control and challenged (24 h) ears of p38c. +/- mice and Wt
littermates and subjected to RT-PCR. Similar results were confirmed in three independent
experiments. (C). Cellular distribution of challenged ear skin of p38c. +/- mice. Bars represent
number of mononuclear cells, neutrophils, and eosinophils infiltrating the challenged ear skin

of p38a. +/- mice (closed bars) and Wt littermates (SB202190-untreated: open bars and

SB202190-treated: hatched bars). Data presented are mean + SD of 6 mice. *Significantly
different from SB202190-untreated Wt value (P < 0.01, ANOVA with Bonferroni method).
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Fig. 6: Expression of chemokine mRNA in DNFB-challenged ear skin.
Total RNA was prepared from control (-) ears and challenged (24 h: +)
ears of p38a +/- mice (right column) and Wt littermates with (middle
column) or without (left column) SB202190 treatment. RNA samples
were subjected to RNase protection assay followed by electrophoresis and
radioautography. Undigested labeled 32P probes were used as markers,
and bands were matched to chemokines based on the predicted digested
length. Similar results were confirmed in three independent experiments.
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Fig. 7: LNC from sensitized p38c. +/- mice could induce CHS in Wt mice.
LNC (2 x 105 cells per 20 pl PBS) from the sensitized p38a. +/- mice (closed
column) or Wt littermates (open column) were subcutaneously injected into
the ears of naive Wt mice. The mice were immediately challenged by applying
20 pl of 0.5% DNFB in A/O solution or 20 ul of A/O solution alone on the ear.
As a negative control, 20 pl cell-free PBS was subcutaneously injected into the
ears of naive Wt mice and immediately challenged with 0.5% DNFB (N.C.,,
shaded column). Data presented are mean + SD of 4 mice. *Significantly
different from value for N.C. (P < 0.01, ANOVA with Bonferroni method).
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