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Cheonggi-san Inhibits Atopy Dermatitis in NC/Nga Mouse through
Regulation of INOS mRNA Expresssion & NO production

Sang Hyun Ahn, Ho Hyun Kim', Jin Taek Kim*

Department of Anatomy, Oriental Medicine College, Dongguk University,
1. Department of Physiology, Oriental Medicine College, Semyung University

Inducible nitric oxide synthase (INOS) are important inflammation enzyme and severe up-nitric oxide (NO)
production by this enzyme has been intricate with pathogenesis of atopy dermatitis. The present study was designed
in order to determine whether Cheonggi-san could inhibit atopy dermatitis through modulation of INOS mRNA
expression and NO production. We found that iNOS mRNA expression and NO production in RAW 264.7
macrophages stimulated with lipopolysaccharide dose-dependantly decreased by Cheonggi-san extract treatment (0.5
- 2.0 mg/mé). The distribution of INOS positive reacted cell in NC/Nga mice with atopy dermatitis were decreased by
Cheonggi-san extract treatment (2.5 m¢/kg/day) and apoptosis were increased. These data likely indicate that
Cheonggi-san may act as inflammatory regulator for atopy dermatitis and may be possible to develop useful agent for
chemoprevention of NO intricate inflammatory diseases.
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g 4AS Husl]

47 5% 79| J5EE WS ThE cellophane tape(3 M, USA)
55 HEE B3 ZZE(stratum  corneum)®]  FHAHE
(desqumatation)E A AHBINCE. 1 TS AHEH A (surfactant)
9] &hAQ] 5% sodium dodecyl sulfate(SDS : Sigma, USA) 1 né
€ UBCR 203 28nA ZA B lipid lamellaZ HASH &
D. pteronyssinus crude extract solution(10 mg/m¢, Woongbee

meditech, Korea) 25 (& 353 EQt 5 33X T EFINCH

2. MEFD} A el ek

Aslel AMS¢H HlRA9 RAW 2647 macrophages:=
Korean Cell Line Bank(KCLB; Korea)ollA] +@I8}3Tt. A E=
37T, 5% CO; incubatoroi|A] 10% Fetal Bovine Serum(Sigma,
USA)7t 8+ Dulbecco’s modified Eagle’s medium(DMEM,
Sigma)E AlEole] wieSITE 2EIAE ) SHUEEZ 100
unit/mé penicillin, 100 pg/mé streptomycin(Gibeo/BRL, USA)S
"71sIET.

3. 7Sl AE, Bol ™ A7}

3714} (Cheonggi-san) 282 S/ 500 miol B 24178
et MES & oJusIsict 1 NS rotary evaporatorE 0183
o] 50 MOF 7t - &5l CGSHol D. pteronyssinus crude
extract solution A2} A|Z} & 357 EQL 25 nf/kg/day HOF +

50 SIATE In vitroo] AFEHE H7140) FES 29 55

% 52 Azl ARRSIPAL, MTT assay 23
10 mg/ 7R = AMEZNEEQ] HE7E HofLtA
J2)3 20 my/mlE FIFECE A5t

G &8
ok} 05, 1.0, 1.5

Table 1. The amount and composition of Cheonggi-san

. Herb Scientific Name Amount(qg)
FilEi Nepetae Herba 49
F5 B Ledebouriellae Radix 449
ABr Ginseng Radix alba 49
L8 Bupleuri Radix 49
AiT3A Anthrisci Radix 449
xiE Angelicae Koreanae Radix 49

Bis Araliae Cordatae Radix 49
ns Cnidii Rhizoma 49

HIRE Hoelen rubra 49
%18 Platycody Radix 49
LA Aurant! Fructus 49
& Glycyrrhizae Radix 44
N Gastrodiae Rhizoma 49
E Mentae Folium 4g
iR Clcadae Periostracum 44
£ Zingiberls Rhizoma 6 Q

Total amount 86 ¢

4. iNOS mRNA & &4

EE5EA0) INOS mRNA 2 okbg RAKGE) S8 &%
AE S EAEE S (Reverse Transcriptase-Polymerase Chain
Reaction, RT-PCR)S 4IA]5I3CE RAW 264.7 macrophages -
5¢10° cells/wellS 6 wello] plating 3l 12417 o)
lipopolysaccharide(l ug/ml)E 2417+ 2151 iNOS mRNA 2}
e 258 & AU/ Z2&8 05, 1.0, 15 271 20 mg/m S
SEEE HUISle] 24A130E0H iSISiT: miekst & ASH
RNAE  trizol  reagent(Sigma)E ARSI 2EBIL
UV-spectrophotometer2 T2 5L & FH8IRIrk RT-PCR
kit(Premega, USA)E 0}&3dk] DNAE st F iNOS
primer(sense, 5-AGA CTG GAT TTG GCT GGT CCC TCC-3';
antisense, 5-AGA ACT GAG GGT ACA TGCT GGA GCC-3)
£ PCR machine © 2 HIEA]Z3C} PCR AMES 1-2% agarose gel
Aollad ANEESIH relative intensity 2 ZEBISY
RT-PCRe] ML E Hre] 951 internal standard@_] B
-actin(sense, 5-GGA GAA GAT CTG GCA CCA CACC-3;
antisense, 5-CCT GCT TGC TGA TCC ACA TCT GCT GG-3')
9 EEE SAjoll AABIITE

5. Nitrite Assay

Nitrite assayE Sl NO QM-S I =0, 12417 j
¢}¥l RAW 264.7 macrophages - 5 x 10° cells/wello]] LPS(1 pg/
m) 2A17 A2l & H74F FEEE s2H(05, 1.0, 15 2.0 ng/
)2 F7isiel 24A1%F sG] A& 50 ueo]
Greiss reagent(Sigma) 50 /L@E 7}¥5lod 5*#{ A2 w3417
CHE 540moll A EZLE &3
(NaNO)& Al86lY BEEE

(&)
(nitric oxide, NO%) 44 & A1&3519T1.
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6. INOSO] HH 24| 3l5}

D. pteronyssinus crude extract solution Ag] A&} & 33
F Z} € sodium pentobarbital MO F ULH S vascular
rinse@} 10% &4 TEYZIEB(neutral buffered formalin :
NBF)2.E J&HFIE S UAIGINT) D. pteronyssinus crude
extract solution XZ]EL)A] QX T HE 10% NBFo)] A&
oAl 24AI7HERY ILF S & EAMEQ] W O F paraffino] ZEnj
SHL 5 m FAE ASEHE vHETE TR2EH A iINOS 4
H HEE SEsP] Yol g INOS FAIE 0|83 MR Z] 35
A GG AAlelict. R4 2HE 24 HB g proteinase K(20
pg/ml, DAKO, Denmark)ol] 5& &9} proteolysis IFHE AR
% blocking serum@! 10% normal goat serum(DAKO)ol|A] 124]
2 B BIBAIA BIEo1d HAMEE AAsI{t. 18la 1k}
BHA19] mouse anti mouse iINOS(1:100, Santa Cruz Biotec, USA)
o 4C humidified chambercllA] 72417} E¢t gk o,
biotinylated goat anti-mouse IgG(DAKO)o) 4C humidified
chamberofA]  24A]17}  link  3l3ct. Avidin - biotin
complex(DAKO)O  1A[7FEQT 420k BFSAIZIL 0.05%
3,3’-diaminobenzidine(DAB, Sigma)i} 0.01% HClo] E3kg
0.05M tris-HCl $H58% (pH 7.4)oll4] g A)7] &, hematoxylin
OF thAGMsK] LSenE os BEEIN)

7. TUNEL Method

27)419] apoptosis BF “E7IE EAGE) a4 in situ
apoptosis  detection kit(Intergén, USA)E o]g3% TUNEL
(terminal deoxynucleotid transferase-mediated dUTP-biotin
nick-end labelling) BIHE HAIGIKECE WA ZFA FHE
proteinase Koll 527} A]¢} TS equilibration bufferoi| 4} 20%&
1} BEEAIFe) 8 ok strength TdT. enzyme(36 sl TdT
enzyme : 72 gf reaction buffer)g XISk 37C9 humidified
chamberol] 4] 1A]1Z} ¢} BFSA|Z] & strength stop/wash
bufferoflA] 1082 &0t XzZI3IUT}. Anti-digoxigenin-peroxidase
of 1A)7 E¢F Hk2A17] & DABZ X2I5K4C} Methyl greeno)

% BoREn|E O BRHSICH

 F

8. JEA 3 A

Relative intensity, T 24 518} T12] 1 TUNEL method 2
o) #=X)3E Ll Optimas 5.2 (Optima Co., USA)E 0|23}
HeHE A (image analysis)S HA[GIACE G447 AR Sigma

plot 2000 (Sigma)S =6} Student t test2 FO4 S ASSIQT)

4 %

1. iNOS ¥ oA

LPS XAl & A7)4t £F&E A2]® RAW 264.7 macrophages
ofl4] iNOS mRNA @l & LPS AZiFHT} Z4sidE=n, 05 ng
/meoAAl 7.3%, 1.0 mg/mollA] 8.5%, 1.5 mg/meolA] 15.0% 18] 1
20 mg/miolA] 267% 2 BE-9EH TAE BACHFig. 1).

Relative Intensity{%)
3

20 1
LPS + + O+ o+ o+
cGS - 0.5 1 1.5 2

Fig. 1. Inhibiton of LPS-induced iNOS mRNA expression by
Cheonggi-san. The RAW 264.7 macrophages were treated with 1 we/ml of LIPS for 2 hours
prior to the addition of indicated concentrations(0.5 - 20 me/ml} of Cheonggi-san, and the
celis were further incubated for 24 hours. The LPS-induced iINOS mRNA expression were
dose-dependantly decreased in Cheonggi-san treated RAW 264.7 macrophages. Abbreviation.
LPS, lipopolysaccharide; CGS, Cheonggi-san; INOS, inducible nitric oxide synthase.

2. NO 432 O

LPS ®2]® RAW 2647 macrophagesolx] NO A4
42125%(4.17+0.09 ym/5x10° cells) 2 E7V5} IE, A7)4 228
Ael¥ RAW 264.7 macrophagesollA= 94 e 5k-9&
A 4E Bk A7k FEE 05 mg/ml Azl A] 3022%
(2.91£0.09 ;[[11/5><105 cells), 1.0 mg/m¢ A2] Al 40.05%(2.50+0.06
im/5x10° cells), 15 mg/m¢ AE] Al 55.40%(1.86£0.08 m/5x10°
cells) 7211 2.0 mg/mé A2] Al 60.19%(1.66+0.07 (m/5x10° cells)
2 A0 CFig. 2).

LPS - + + o+ +  +
cGS - - o5 1 1.9 2

Fig. 2. Inhibition of LPS-induced NO production by Cheonggi-san.
The cell were treated with 1 wg/ml of LPS for 2 hours prior to the addition of indicated
concentrationst05 - 20 mg/ml) of Cheonggi-san, and the cells were further incubated for
24 hours, The LPSnduced NO production were dose-dependantly decreased in Cheonggi-san
treated RAW 264.7 macrophages. Abbreviation. * P { 0.05 compared with LPS alone.

3. OlE3] 3|RHA INOS 44 oA

IRE /U 299 Xm FEoA FriEo] BEEE
iINOS ereutg2 M ZEolA ZaIA LERSr. ADTo] Hig
CGSoflA] INOS FEHIZA Y] BE7t ZH4E HOE HEE
YT} ADRE o £7+(370.25+28.81/100,000 pixel)oil H1aH 733.36%
Z7¥5t 3085.50£77.79/100,000 pixel2 FEEQCE olol Hkl
CGSoll A= ADTHoll 115 64.92% 743} 1082.25+51.56/100,000
pixel£ HaT)ATCIH(Fig. 3).
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Fig. 3. Inhibition of iNOS in NC/Nga mouse with atopy dermatitis by
Cheonggi-san. A Morphological changes(upper, atopy dermatitis elicited mouse: lower,
Cheonggi-san treated mouse after atopy dermatitis elicitation: INOS immunohistochemistry,
¥400). The distribution of INOS posttive reacted cell(arrow) in Cheonggi-san treated mouse
were decreased. B. Image analysis for INOS positive reaction. Abbreviation. EP, epidermis:
DE, dermis CON, No treated mice: AD, atopy dermatitis elictated micer CGS,

Cheonggi-san(25 ml/ke/day) treated mice after atopy dermatitis elicitation; *, P ¢ 005
compared with AD.

4. OlE3] mHYPo|A Apoptosis BT &7}

TRE Fe 2919 1y FFollA Loihs Apoptosis=
ADTAME &7 CCSZolME B & 7128 1Y
O& apoptosisi= F3 S04 4% PSS HIC ADTES
I ZEF(191.7549.181/100,000 pixel)o] Bla1 22243% Z713
618.25+41.72/100,000 pixel £ FEEIATE o]ol] BIal CGSol 4]
= ADZHol H1al 138.82% Z715H 1476.50+62.47/100,000 pixel=
BEE AT Fig. 4).
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Fig. 4. Increase of apoptosis in NC/Nga mouse with atopy dermatitis
by Cheonggi-san. A Morphological changss(upper, atopy dermatitis elicited mouse:
lower, Cheonggi-san treated mouse after atopy dermatitis elicitation: TUNEL method, x400).

The distribution of apoptotic cellarrow) in Cheonggi-san treated mouse were increased. B.
Image analysis for apoptosis. Abbreviation same as Fig. 3.
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