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In this study, we evaluated whether Lunasin Enriched Soybean (LES) suppressed 1-chloro-2,4-dinitro-
chlorobenzene (DNCB) induced allergic contact dermatitis i viva In the group treated with DNCB
alone, erythema and hemorrhage in the skin were observed, while the application of LES after DNCB
treatment modulated erythema and hemorrhage similar to the untreated group. In histopathological
analysis of the skin, DNCB-treated groups showed increased skin thickness compared to the untreated
groups, while the treatment of LES dose-dependently modulated skin thickness. Also, hypertrophy
and hyperkeratosis of the epidermis, intracellular edema and infiltration of inflammatory cells were
observed in the group treated with DNCB alone, while treatment of LES inhibited these inflammatory
changes. DNCB also induced a significant up-regulation of iNOS and COX-2 expression, as compared
to the untreated groups. However, the treatment of LES significantly decreased the down-regulation
of iNOS and COX-2 expression, as compared to DNCB-treated groups. Also, LES reduced the IgE lev-
el in DNCB-stimulated groups. And lunasin from LES translocated the nucleus of the cells in the skin
of Sprague-Dawley rats. Taken together, it is thought that LES has the potential to be used as an alter-

native treatment for allergic contact dermatitis.

Key words : Lunasin Enriched Soybean (LES), lunasin, allergic contact dermatitis, iNOS, COX-2, allergen
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tease inhibitor”} 38 phosphate buffered saline (PBS, pH
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%% Bio-Rad Labs (Hercules, CA)2] protein assay kit A}
sto] 54 O}Oﬂr/} ol 2FFEEZNH B AA
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7(Olympus BX50, Japan) 3lollA @23}
Olympus DP-71%5 AH&-3te] AR &S 3t 3 %3%
zuA FEv %34S glutaraldehyde (Ted Pella Inc.,
Redding, CA)ellA 2A17F A% 31993, 0.1 M phosphate
buffer (pH 7.0)2 FA3IA T 3142 1% osmium tetra-
oxide (Ted Pella Inc., Redding, CA)oll GA|H o £33
AxAZ & F329S it #de FARAEN S
(Hitachi 5-2500C, Japan) &}l A 4383} th.

LESe] 3234 lunasin®] AEZ Ul ¥ 7]2-2 anti-lunasin
polyclonal antibodyE AH8-3}%] immunostaining< 4 A] 34
gttt HH9RHo] FEE 27 122 0.1% sap-
onin/PBS/FBS] anti-lunasin polyclonal antibody (Zymed
Laboratories, San Francisco, CA)& #g]3}% 1, 22t2 goat
anti-rabbit fluorescent isothiocyanate (FITC)-conjugated sec-
ondary antibody (Santa Cruz Biotechnology, Santa Cruz,
CAE adlr AZstAnt. 229 #de FXdAv A
(Olympus BH-2, Japan)& ©]-&3to] DAPIE 359 nm, lunasin
2 461 nmol A #Z35t

AU 9] ofmmat Ho]EA(AST, ALT), FEY2HE
g A4 7] (Hitachi 7600)°1 A1

§ Ll IgE r=2f &8

¢ f IgE9] 42 Rat IgE ELISA kit (Usen Life Science
Inc., China)E AH&-3}e] protocoldl] whe} 450 nmol| A 3783}
Stk

INOS2} COX-29| &4

iINOS$} COX-29] &4& A9 BRzA 02 RE lysis
buffer (50 mM Tris - HCl, pH 7.4, 150 mM NaCl, 1 mM
EDTA, 1 mM EGTA, 10 mg/ml aprotinin, 10 mg/ml leu-
peptin, 5 mM phenylmethylsulfonyl fluoride @ 1 mM DTT)
£ o] &35l 4 A S FE3 T western blotS 53l #2135}
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o] MEAL F43] 451 Lo (Fig. 10), 53] =X
Aelle AL % 9% e 2 355 SthFg, 1D). FAHA
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£ 33) 2 53 ©¥314 33 59 Zbdo| glojx s

Fig. 1. The effect of LES on DNCB-induced allergic contact der-
matitis in Sprague-Dawley rats. (A) untreated groups,
(B) groups treated with DNCB alone, (C) groups treated
with LES (17.6 mg/ml) three times after the treatment
of DNCB, (D) groups treated with LES (17.6 mg/ml) five
times after the treatment of DNCB.
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Fig. 2. The effect of LES on DNCB-induced allergic contact der-
matitis in Sprague-Dawley rats by scanning electron mi-
croscopic comparison (X500). (A) untreated groups, (B)
groups treated with DNCB alone, (C) groups treated
with LES (17.6 mg/ml) three times after the treatment
of DNCB, (D) groups treated with LES (17.6 mg/ml) five
times after the treatment of DNCB.
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Fig. 3. The effect of LES on DNCB-induced allergic contact der-
matitis in Sprague-Dawley rats by microscopic compar-
ison (Scale bar=50 ym). (A) untreated groups, (B) groups
treated with DNCB alone, (C) groups treated with LES
(17.6 mg/ml) three times after the treatment of DNCB,
(D) groups treated with LES (17.6 mg/ml) five times af-
ter the treatment of DNCB.
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Table 1. The effect of LES on the plasma level of AST, ALT, total cholesterol and triglyceride in DNCB-treated Sprague-Dawley

rats

Item group Normal Control LES-3 LES-5

AST (IU/]) 215+2.68 343+4.81 294+3.47 228+3.11
ALT (IU/]) 80+1.44 63+1.86% 68+2.45 77+2.32
Total cholesterol (mg/dl) 78+2.46 80+4.54 86+2.56 82+1.89*
Triglyceride (mg/dl) 81+4.6 51+1.46 67+1.22* 561143

*p<0.05 indicates a significant difference between the normal group and control group or between the control group and LES-treated

group.

*LES-3 and LES-5 mean the treatment of LES (17.6 mg/ml) three times and five times, respectively.
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2 A wol 1A £ 58 s §TH17,23,26]. ol ¢k
Heol @&l o &dste M= TNF-ad 22
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i e 9Res fu 2] AENRG AHoAE ol
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Treatment group S11]e L5 UF(Paulownia coreana) 4 FZE°] NO}

Fig. 4. The effect of LES on serum IgE level of DNCB-treated PGE,E A A3tE INOSSF COX-29] wraleks galdoz o
Sprague-Dawley rat. LES-3 and LES-5 mean the treat- Aste] Fotazvl glokn Bae vt 913, Cichoki S[4]°

ment of LES (17.6 mg/ml) three times and five times,

\ 3] o B ulolo)| Q) } 7 5 =
respectively. p<0.05 indicates a significant difference be- olett vk dperel] QoM 71 dE e 22RHE

tween the normal group and control group or between gz 12—O-tetradecanoylphorbol—l3-acetate (TPA)*} proto-

the control group and LES-treated group. catechuic acid (PCA), tannic acid (TA) 2 chlorogenic acid
(CHA)S 77} np-¢-2~0] g9l Hel g A3} iNOse| &3 o

LES7} M=L|22do| 2st INOS2t COx-2 a0 O|F]| AFEIE PCAZ} 7H8 =9kom COX29] HH o] 9lo]A
= 3¢ B TAZ} 7MY £& 848 Bdna a9l & AFeME
Nitric oxide (NO)= %2 ¥H-545 7H AA A4 EA2H] LESE ¢d 27 HEuRdd 93 iNOS9 COX-29 1Es&
AAAY, de ojgk 2 A wiZjAg W H-go] Foisiy, ZANA BEd 92 el oA ets U FHAY Aoz

53] U2 M 27} interferon- 7 (IFN-7) E+= lipopolysacchride Az+E T
LPS)7} A=2 9 inducible NOS (iNOS)7} @ s|of B-&

—

Fo NO= A4sHA =vf dsiks WlE29 d2E s LES Ui lunasin®| M= L T 7|%

HOH18]. dutA o2 NO= " gots FolAy $%E A LESY A€ A2S 2¥u7] fste] 3% 2443
A A7E T2 A4S A, B Al A7 e DAPIS} lunasin @A & A 2stgieh. A4, diza 32 A9
s A4E NOE d5S FEA7IA = 249 &4, #4 Tl A DAPI A 2] A 3429 o @Ajo] a1 glony

Normal Control LES Normal f*“.'.l'..'o’ LES
A B
300 300
250 : 50
2 3 T
=00 o w200 4
=] ‘|’ =
- =
.g 2 *
£ 150 - ¥ £ 150 .
= 3 2
2
- i T { ] 1
% 100 E 100
2 T
# = A0
o T T T 1] T T T
Harrral Control LES Hormral Cortrol LES
Treatment Treatment

Fig. 5. The effect of LES on the expressions of iNOS (A) and COX-2 (B) on DNCB-treated Sprague-Dawley rat. p<0.05 indicates
a significant difference between the normal group and control group or between the control group and LES-treated group.
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(Fig. 6A, 6C, 6E-blue-DAPI stain) LESZ ] 2]a}A] & 24
T3 2T A E lunasine]l th3k whg-o] YehtA] ko
(Fig. 6B, 6D-green fluorescent stain), @A) LES7} =X H I
AES AS LESH Z3hd FAE T el lunasin®] HlXZ
i]EQ,} 3;;]—7]1] 8“ LHE O]EO}-_ -]Oi ZQ:]-Q_]_E] D}(Flg 6F)
Lunasin®] 15 54 5 shhe 5ol A Ao A gfdhe=
A5 7 9l lﬂi o] &3, 3 Wollx Zopaestd 5=
E4 A&ate] g 24& Yehlile AR HuEa o
[5,14]. =3 Galvez 572 lunasine 84291 M Eo|= A3k
S AR EA T B FA 2= apoptosisE 3
AEE A3 ZAarIlE A0 2 E1stY] lunasing A&
chemopreventive agentZ A|A| 3 v} Tk £ Ao A=
g 2714 HE5H LESE A glshd LESH £34 lu-
nasine A X E A Bk ofug} AE W & & 03 o &3t
Ho 7 Folro] o] AA FAA e dF FAAY @y
o FFE A G271 FFAFAY g3t 7oA Ao
FS9h e LESY| A8 714l disi = 35 LESSH
H FA2e] A 2HAUS 45 I F5 AT
7t 498 Ao 2 Atg

ruf Ho n& Ml
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=
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gl
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DAPI

Lunasin

Fig. 6. Internalization of the lunasin from LES into the nucleus
of rat epidermal cells. A, B: DAPI (blue) and lunasin
(green) of untreated groups, C, D: DAPI (blue) and luna-
sin (green) of groups treated with DNCB alone, E, F:
DAPI (blue) and lunasin (green) of groups treated with
LES after the treatment of DNCB.
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