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DNFB-induced Delayed Type Hypersensitivity in Mice
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In the present study, wogonin, a major flavone isolated from Scutellaria Radix were examined for its

imunosuppressive activity on the 2 4-dinitro-fluorobenzene (DNFB)-induced delayed type hypersensitivity (DTH) in
C3H/HeN mice. This compound inhibited selectively TNF-a and IL-4, but not IL-6, IL-10 and IFN-y on DNFB-induced

Thi

and Th2 cytokines in a concentration-dependent manner. Interestingly, this compound increased the expression

of heme oxygenase-1 (HO-1) in a concentration-dependent manner. The above results reveal that wogonin possesses
anti-inflammatory, humoral and cellular immunomodulatory, and stress reducing activities on the DNFB-induced DTH
in mice and these properties may contribute to the anti-atopic dermatitis activity of Scutellaria Radix.
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Fig. 1. Chemical structure of wogonin from S. baicalensis.
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DMEM} fetal bovine serum(FBS)® Gibco/BRL(Grand
Island. NY. USA)ol|A] T3t Dimethy sulfoxide(DMSO),
Hemin, 2,4-Dnitrofluoro benzen(DNFB)3} Trypan bluei= Sigma
Chemical(St. Louis, MO, US.A)olA F3I%Ct Olive oil2
Aromaplus(France)Ajoll4]  TI8I%irt. HO-1  assay kite=
Takara(Japan)Al22E TFUFch IFN-y, TNF-q, IL-1B, IL4,
IL-6 % IL-10 assay kit R&D Systems(Minneapolis, USA)ALZ
RE 7QFch 2ZE gSuls 24 582F Sigma® Merck
(Darmstadt, Germany)oll4l 512 Jc}. Wogoning 7 =199
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Fig. 2. Ear edema experirﬁental protocol in C3H/HeN mice. A = Time
schedule, B = methods in sensitization, challenge and drug treatment

4. Cytokine &3

DNFBE &43kd plR2ollA] cytokines (IFN-y, TNF-q,
[L-18, TL-6, IL-10)2] Wdol BlAl= Qake 2oly] 95l v}
2~ EHOFHE Z} cytokine assay kit(R&D System Inc,
Minneopolis, USA)E o]83l0] ELISAH S Z HEsI%rh

5. Western Blot A& dhH
RRAZNS 7} ZAS 20 mM Tris HCl 958%(0.1 mM

phenylmethylsulfonyl fluoride (PMSF), 5 mg/ml pepstain A, 1
mg/ml ZQI511L  Polytron
(German) 2 a3t & Al O] freezing-thawing cycle= Thafid}
Ak M EZ BHLS 4T ollA] 13,000 g2 2027 A B2l ot &
AsHoTRE Adrt AZE 2@ mg THEIZ)E 8%
SDS-PAGEoA] F719¥8 =6}, THBA S nitrocellulose membrane
OZ transfers}tt. MembraneZ 5% skim milkE
PBS-TweenQ & A& 51, HO-1 A2 1417} &9t hybridization
Sh1 33 AMAEICE MembraneS horseradish peroxidase=
conjugated®l anti-mouse IgGE THA] 1AI17F & &0l
hybridization5}9iC}. Membrane& PBS-TweenC & 43] A &8 &
chemiluminescece AJOHECL)2& BFSAIZ] & X-ray filmQE 2
TAA EF FAALS] TE bandE 71361

chymostatin)ol Homogenizer

e
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npR2olA B [ Wogoningl Thiz} Th2 AIEZION 248 a3

n}2AojlA] DTH 4122 DNFBE sensitizationi} challenge
g Edix FeE 4 Ucp. ol2is DTH wee AZmr) wd
He Svighet), thAH Z(macrophage)
ZEE| MARE 1L-129} IL-18 & cytokined)] 93] naive TAHZ &=
CD4" ThIMZEE 2algm, Thl AZo ARA Al E(natural
killer cell)ol] QIHA1 A84HE interferon-y(JEN-y)= thAlA 22l &
Ag EXAIE RO=E ol-g;]x:lr/]."m JZEZ DIH "L
Th13} Th2 cytokine®] 44 ¢I7o] SRt HHE LR w
2 B fd7te g 22 flavonoid A€ 2lEHE £ wogoning
Ao g C3H/HeN mt2 A9l DTH w12, Thid Th2 cytokine
9l M3l W HO-19) wslol plX]= gakoll il ZARIICEE 1
Z3 Table 13} Fig. 3.3} Z0] wogonin2 5L &EHOF
C3H/HeN 0229 4 BEE AX5] AAAIZTt. 3], 250 u
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Fig. 3. The morphological finding for inhibitory effects of wogonin in
C3H/HeN mouse ear edema. Evaluation of ear thickness were determined
as described in materials and methods.

Table 1. Inhibitory effects of wogonin in C3H/HeN mouse ear edema

i Ear thickness (mm)
concevxﬁgggllwn (uM) m inhibition (%)
Negative Contl. 22 21
0 46 22 0
50 3% 21 355
100 R 21 517
250 28 21 635

Fvaluation of ear thickness were dstermined as described in materials and methods,
Each value represents the mean from 5 mice.

DNFBZ o}71¥ DTH gksoll 91o] Th1z}t Th2 cytokine 4§
Aol Bx]E= wogonin® EWE ZAKSH A, Table 28} Zo]
Thl cytokine & IFN-y&} IL-69] SAX|SH 0*7{1] ke PR
TNF-09] A2 XS 9& &3t e e EVE:R 408

At TNF-a2} IL-6= QSHIES %1,:_8]-;: pro-inflammatory
cytokine© 2 QAR B3] TNF-ai= £7] &

E 583} cytokine 2 Z 0] cytokineg AL 4= U= UES
wh=2 ADE H|ES 7RES 28] X Fol EQckt Aol
IFN-y= AD x| Z0l &&5 1 Q& wogonin2 IFN-y9] 44
Aol pixlE St glo] AEECE HERIZE Mg +
Qe BXOIS o 2= YT

Th2 cytokineo] £5H= IL4%= IgEQ] 44 S éx_u];q ADE
Tr%‘ﬁ = Aoy Honige) me 5335 98
81 wogonino] 1L-4 4ol .U]f]f %‘@9‘ AR D}(Table
2). 7 AW wogoning® 557} £71& -49]
23 =
gk 4= Y= cytokmeoi oA =, wogonine IFN-y9}
2ol IL-109] Aol & FEte vlAA X8 202 & W U9
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Table 2. Inhibitory effects of Th1 and Th2 cytokines in C3H/HeN
mouse serum

Th1 cytokines (ng/ml) Th2 cytokines (ng/ml)

Wogonin
concentration (M) |EN-y  TNF-a iL-6 IL-4 TL-10
0 125 18 178 125 88
50 108 93 168 105 79
100 93 84 155 6.8 66
250 90 64 136 59 60

Cylokine assay were determined as described In materials and methods. tach value
fepresents the mean from S mice.

%13  heme-oxygenase (HO)E 448l AEd ~(oxidative
stress) ZFE] W T4l E(endotherial cel}F HIdh= YA HS
AR YEAFY. HOE 34 HO-A3 HO2Z FE5 &, 0
52 hemeg BIX7IE IS 1. HO2E o] 48
ot k2 FAIGKL ASL), HO-12 o 71X &gl gal 72
Tl inducible enzyme 2% 23 H L. HO-12 hemeS 236}
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== =
U, w2 %Ecﬂwc biliverdin —‘—é H_%ﬁi i
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Fig. 4. Effects of wogonin on HO-1 mRNA expression in C3H/HeN
mouse. Mice were administrated with or without wogonin at indicated
concenirations and then taken ear tissues. Each tissue was homogenized using
polytron homogenizer. HO-1 mRNA expression was carried out as described in
materials and methods.
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