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Effects of Onchung-eum Administration along with Samhwangseze-gamibang
on Treatment Atopic Dermatitis Development in NC/Nga Mice

Chul-Hee Hong, Eun-Sung Seo, Young-Ho Weon, Yeong-Geun Kim, Chung-yeon Hwang*

Department of Ophthalmology & Otolaryngology & Dermatology, College of Oriental Medicine, Wonkwang University

The purpose of this study is to examine closely effect that Onchung-eum(OC) and Samhwangseze-
gamibang(SG) used to atopic dermatitis disease patient get in atopy eruption control experimentally. Atopic

dermatitis(AD) of molecular mechanism underlying it's

effectiveness is unknown. We analyzed the expression the

clinical severities in 13 and 16 weeks old NC/Nga mice, and the spleen weight of OC with SG treated NC/Nga mice,

and mRNA expression levels of IL-4, IL-5, and CCR3

in the skin tissues of OC with SG treated NC/Nga mice, and

IL-183, TNF-q, IL-6 express of gene, and Histological observation of the ear and skin tissues, and than IgE, IL-4, IL-5,
IL-6, IgM, IgGl levels in the serum of OC with SG treated NC/Nga mouse group compared to the untreated control
mouse group. Also, We examined cell toxicity that of OC is safety the strength of 10, 50, 100ppm and inflammatory

RAW 264.7 in the serum of OC. Thus in these pre

sent study diverse immune responses in terms of chemical

mediators related to AD were investigated using an atopic mouse model NC/Nga after OC along with SG. At the result

that OC along with SG treat is can effective use for t

he treatment of atopic dermatitis(AD).
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1. A5
1) E2 1 o
M) 65789 Balb/c, NC/Nga mouse
SolA] ot HEYUMA LHEAES 22 3
2+2°7C, AISEE 50~65%, R 200 lux(8A] A5, 204
& FAGPA 25U AFA BFol AU =
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2 Ugio] AIB3 MO0 T SHIEHMEAEO)Y oF
= g} Sold FUS F PAsld SIS, B
18 W =FEyrmkse g 742 thaa Zri(Table 1, 2).

Table 1. Prescription of OC.

Frbal Name Scientiic Name Doselg)
& Coptidis Rhizoma 5
=18 Phellodendri Cortex 5
s Scutellariae Radix 5
BF Gardeniae Fructus 5
B Angelicae gigantis Radix 5
1= Cnidir Rhizoma 5

BAZE Paeonia Radix Alba 5

AE NE Rehmaniae Radix 5
Linh=1 Ponciri Fructys 5
=% Sophorae Radix 5

Total Amount 50
Table 2. Prescription of SG.

Hrbal Name Scientific Name Doselg)
AE Rhel Rhizoma 120
= Scuteliariae Radix 120
=18 Prellodendri Cortex 120
EES Sophorae Radix 120

LR7% Lonicerga japonica Thunb 120
et Forsythiae Fructus 120
Eul Portulaca oleracea 120

Total Amount 840

2

2) Aler 1l 717]
2 4dglo) Alg% A|okeZ DEPC, NHCl, KHCO; Na

EDTA, complete adjuvant, chloroform, collagenase 1V,
RPMI-1640, isopropanol, H&T+&& %, EtBr, D-PBS, DMEM,
MgCl, agarose, FBS, RNase inhibitor, Taq polymerase, random
primer, dNTP, Moloney murine leukemia virus reverse
transcriptase, IL-4, 5, 6, IFN-r9} ELISA kit, IgE, IgM, IgG19]

ELISA kit, RNAzolBx= invitrogenS ARESINT, 1 9 AMEE

Al2k2 Duksan(korea)ol|A] T-i8ld ASEIRIT

L

2. 99

1) A2 HME
K 78350 g)oi

% 1Z 715le] @E 5287
Oﬂ/\—] 3/\]{} X“E\- ;§'_ ‘—:S%’O-‘]-O%

m
= Qﬂ% Y Ansiod ol &

QX =EPEEIN u%ﬁg 840 gofl ZF<= 3000 mE 715}
of okt B2 3X12 WY &, R0l 15 LZ wEo] 277]

NC/Nga 4872 EiBike 8570 F 338, & 8)
Gom, ZHGHIRAS MY 28] S
I2AC} NC/Nga AT 2
HORE 47 Rosiaied,
= s oT T EAII0)
12 1-chloro 2,4-dinitrobenzene(DNCB)E 018
WA NC/Nga nt29] SREE 730] A2
g = D29 UWI YA7F AFHEE 20412 BAGIIH U48
1 1% DNCB&%(acetone:olive 0il=3:1) 200 wE 5 Flo]
S A AIZY BE SEYUIA 850 dFUo] 2¥
2% DNCBEY 150 W& & Rl T E3IITE
3 IR &4 Bk 5
NC/Nga 51949) ml2@2 ofgsly 3%
Z AIgEE JuE 20 7PHE o186IR r/}
thed 5714 gEE A7 grist dad &
BrletEe Zdlerythema), ZHaHAbrasion), &I} 85 C,(Edema
& excoriation), A1 F-E(Erosion), 1211 Ef41SHLichenification)
Z LFoiRnt. o] 47te] g5 glE(0), (1), 55EQ)
HB)22 oA AP
HHW IgE, IL4, 5, 6, IEN-T, IgM, IgGl ksl
SHW IgE 2 8F, 105, 13%F, 1650 WF FolA
capillary tubeZ o]&3lad <k 100ule) dAS NS & AL
2)7]12 d3g 2e)6ld IgE 22 ELISA Kit2 S5t
S B 8%F5] NC/Nga A Z ethyl etherZ 0lFEH & A7
Aoz gag AYsle] dHEg 2elsr &= €8 S 14,5
6, INF-T, 1gM, IgG1 &2 ELISA kitE HZsICh
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5) 38 z&d gt RT-PCREAA-SEEA daEts) B4
PCRE GeneAmp PCR system 2400€ 0|83} +#3I%

Ch HHS2 oju] §HdE 3 wS] (DNAS FH2Z ARESHL F
&ol| )8} primers B-actin, IL-4, IL-5, IL-6, IL-13, CCR3, IFN-y
SHAE ZE5L7) 98l sense primer (20 pmol/ pl) <}

antisense primer (20 pmol/ u0)E &35l 1 wE 7I5HL, THA
3 40 25 mM dNTPs, 4 gl 10xPCR buffer , 0.18 pf Taq
A7V kg 5 Buvt 40 prt HE
718k pre-denaturation; 95C, 58,

polymerase (5 U/ul)E
s BEERSE

denaturatlon; 95C, 5%,
S 25 cyclet} ¥ post-elongationS 72CoA] 38 F0e] &7

annealing; 55C, 1&, elongation; 72T, 1
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BT SRR H80] NC/Nga obEs) Aol vl &8

©O2 PCRS £:315I9r}. 2+ PCR products= 20 w¢# 1.2% agarose
geloll loadingdled 120 V £ollA] 2027 F718 &S &l £
A5kct

6) TIH AZW IL-6 F&

NC/Nga 479 d&3 5 BOg Azst 5 37 13
747t 1 g& wojulo] DMEM sZAOZ FAIGHH BlMEZ:
2= 2 M = 10% FBS-DMEMQ 2 Petri-dishollA] 737F vl eka}
itk o] & wiek AHE NS MABITL THA] 10% FBS-DMEM2Z
TABICE O1F 797t vigslol Wit 4 g 2Eis & ui
erefulol IL-6 BuZES ELISA kitZ SH5IGCH

7) S A W AEERE 48

s 10 o

CJE

(1) Western Blot of COX-2

RAW 264.7(1x10° cell)2 60mm plateciiA] Bi@kSH & LPS(1
wg/m)E Azlsh & \FFEEK(OC) 10, 50, 100 ppm 24A]7F Ag]
ik 24417 AEl Fowigd g AMAcke MEZEE lysis
bufer(RIPA buffero]] protease inhibitors X 2] GH1L, cell scraper®
NEZ 22 5, 880 3027 YIS &, 47T, 12000 rpmoi] 4
A4l BElgl, 45 9g whi BCA YO E thid JES ”@
t}. 10% SDS-PAGE gelol 7t Z 30 ygo] ©TE H71 4
Bt X719 % & NC membraned] transferSiC. transfer® NC
membraneo] primary antibody COX-2 & 124]7} incubationsh
T} secondary Ab (1:2000)Z 2 A]7} &9 incubation sict ECL
g O & COX-2 bandE detectiongict.

(2) mrEee) Mzl R AIREE Az

ZE3} glor=g A g FBS7HEVIEIA] 822 DMEMd 3]
A5l AelsTHE ARSI AMElske 10, 50, 100, 200, 300,
500, 1000 ppmZ XI5k, ATIAIIS 4R E AAIBINATE

(3) MTT
Mosmann®9] Wdlol wizh WSt AEFE 27 5x10°
cell/ meo] T F 96 well plated] 2FE5la] 244174 vljet & o=
HEE 10, 50, 100, 200, 300, 500, 1000 ppm =L 9] EiFkO] Z
ShE) QO A] 24417} BHQF & MTT 200 pb/m¢ 7} ZEHE ui
QNG well B 200 X U & TIA] 3417} SOt uiksid
Ner & ulrN S WHE| 2L DMSOE 10 0pt/wellX & & S—E—Z_
A 2of Wkx]EM Formazang
T 570 nmolA] EF3ICL
(@) SUANEEAHNS  (Reverse Transcription-Polymerase
Chain Reaction ; RT-PCR)

JHANETAANNS S AT} kits} BSEAHMNS kitE 0]
85l A5G0} & rapid guanidium isothiocyanate B85 2
Z 0peA A ZFRZEHE] RESE 0.5 ugd total RNAZ HH
WIS 3} Eg5le] 42CollA] 3027 WHEAIA (DNAS &
8lgdrt. 8t cDNA 1pl(0.01 pl), cytokine =2 PB-actin
Z¥2F 1 pl(25 pg), JIE1AL %@‘@Jﬂ‘i}%%‘ 17 wg &3t
8} & Perkin elmer & 0]&8kd 95 ColAl 30 &, 62 ToA] 30
&, 72 COlA] 30 & E¢F 303 p1= 4Gl SZH (DNAE
1.2% agarose gelollA] Z7|H&S81%C). Cytokines®] mRNA/B
-actin mRNA F2 ethidium bromideZ H28¢t band densityE

=9
a2

£318t & microplate ReaderZ &

primers

Fluor-STM Imager 2 Z£&3510] FH3IAC
8) == wWel A}

A8 R Fol, &% 7 Jé—‘.:iu‘j:ﬂ %& 1—‘?‘3 o] LHOi
or =

2417} & ethanolol] &3} 5151
I RIS 1EGE SiEiEo) 558 22 Fol| &4
sl ool Sokid BOIA) 37THA] 24A1Y
ZR0] STIOIE FTtiol HHs] JAFELE ST
ZE0|E ZEUAE xylened) 7} IS %5Q1 #, ethanol®
<=5 A hematoxylin -eosin(H&E) g4& AAISIICh

. xylene x% ] _5? gSigidle] &

5

ne-way ANOVA (Analysis of
0] p<0.01 9] B ol
A I AHES Bl thet BFE AE et

F_IF

1 5% £4 5o PR 98

#Eine 728 —.4316‘}4., SHPTRIRT 255 8T8 RE o
28] 45l NC/Nga miceQ] FIEEMNHETE TESH 2,

NC/Nga 477} AHEHOZ 0]2@ O Fubel conventional 71
oAl 105 o]& R wrlo] FE AS & ¢ AUACHFig. 1A).

Fig. 1A Nc/Nga mice OC+SG
8w
10w
13w
16w
Fig. 1B
bl
= 15.0-
s —a— NC/Nga mice
3 1251 ——o0c +s6
; 10.0=
- 7.5
T sod
= 2.5+
(3]
0.0 : 4:7 :
8 10 13 16

Weeks of Age

Fig. 1. Clinical skin features and severity of dermatitis in NC/Nga
mice.
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Conventional A= 8FEE] 16577}A) 2, 3, 3510, 13,
165F) HCE 1E SUNFTEE EFT 2 tIRFE2 1070
471080, 1350]] 7.28+0.782 223 712 VERMIROH, 48
5 A 16 FES 9.40:083F VERITE o)ol] dlal 4T 10
FMAlE AT O 248 31420772 HEEHALL, 135S}
16550] = 22} 45740749} 5.00:0.76 22 LIENL} Wi R0 018}
of AT 354V £ A E(Clinical skin severity score) Z2AE
LIENITHEig. 1B).

& IgESt IL-6 Wdol] vjX|= &

IgE QXS th AT 859} 1070l 4] 2Hz} 412095, 56.2+
504 ng/mlZ UERGI, AEFS 7kzr 3.74+0.65, 34.52+7.35
ng/mlE UERGTL tEFY] 135¢} 16FoliAle 2H2} 304.1¢
3145, 419.3£38.1 ng/ml T VeI, AT 4 107.8416.3,
145.6419.1 ng/ml Z UEh} BF thxatol vI5kd /94 AA
(p<0.01) ZAFITHFig. 2A).

2. g%

IL-6 4Z2 IRF9 858 105o)A] k7t 81.4+89,
307:25.6 pg/ml B UERIL AT Zzt 77.8:73,

155.0+20.8 pg/ml 2 VIER} 1250] thaFo] BI85l IL-6 $=A)
7} A ZABJCE AR 135S 1650l A 232} 735.2427.0,
800.0t504 pg/miz UEh}T, ARTS 217} 248.6:436,
2942611 pg/ml 2 VIER} BF tiE o) Hlsld {94 Ue
(p<0.01) Z+4E LVERACHFig. 2B).

D=
2A 2B
5!)1 900+
04
= -8-NChNgamice =
% e - 0C+ 56 %)mm
< ol —-Bavemice £ a0
g =
o © 4001
4 = 2
- =
B 100 £ a0f
F 100l -
0d o 4 0 4'7 1 :
g 10 13 16 8 10 13 16

Weeks of Age Wesks of Age
Fig. 2. Serum IgE and IL-6 elevation and development of dermatitis
in NC/Nga atopy dermatitis model mice.

2 IL4, IL5 wdloll mAle @&k
FE2 165804 HAE2 16512 pg/ml &,
NC/Nga tIRZL 743271 pg/mIE VER} tiEF0] FaFwol
nsiol & ZOF S7IBIN L, ASlT2 38.746.0 pg/mlZ LIERY
YRl HISKY 894 A=(p<0.01) ZAE UERICKFig 3A).

L5 £E2 HE 167EAR] oS 478471 pg/ml
NC/Nga HET-S 257.8:163 pg/mlE LiERG 91, APFES

137.8+8.1 pg/mlZ LIERL} thZET0) BIEHT R4 AE(p<0.01)
LIERACHFig. 3B).

Bog

4. €3 F [FN-v 2o mAjs gg

g3 & IFNwv 52 3E 1678 FaTolds 13.2:28
pg/ml, NC/Nga thETOIA] 5166+93.7 pg/ml, AFFolA]
88821752 pg/miZ UER} tiiTol dlsld /RS Uz

S

ke

§:.77(§E¥-.

854

1=

(p<0.01) Z7}2 UERICKFig. 4).

3A 3B
1004 304
E Eml
aH -
E 2
T o) 2
2 216
T 9 l‘?mi
-_1 2
ks 30
e 2 4
¢ Cy ¢ G O
3 ‘d A o
Ny c}\‘\g xro ® eoeg &x%

&
Fig. 3. Serum IL-4 and IL-5 elevation and development of dermatitis
in NC/Nga atopy dermatitis mode! mice.

1000~
E N
E 7504
2 1
E 500+
-

E L.,
g 250
b '
g

A\ 2 O

0 &) =)

& <F o

o
Fig. 4. Serum IFN-y in NC/Nga atopy dermatitis model mice.

5 €3 & IgM wdlol mixls Gk

FiEss

(p<0.01) LIENACKFig. 5).

700

6004
4

500+

p

400

:
3004
2004

100+

Total igM level {ug/mi}

D
@Q eg@ ,‘%0
Fig. 5. Immunoglobin M in NC/Nga atopy dermatitis model mice.

ZE IgGl1 ol mRle gk

IgG1 £Z2 A& 16538 B4 604.8:524 pg/mlO T
UELG T, NC/Nga tIZRTOIA 3415.0£137.7 pg/mlE ViR
C}. olol) Hlg] AsZolAE 1,922.22141.0 pg/mlE VERT ThAE
ol vigled §od UE (p<0.01) 24E LERATHFig. 6).

(=jEM =)

6. 238

7. 41E 27 Halel nixl= g%
NC/Nga 47 1658 £ H|&g AZEsid #AE 58
A3, AT 0156+0.017 g, NC/Nga tHETFS 0.162:0.029 g,
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R =FHBEHMES W80l NC/Nga otE3] 4Fd mixle S

ABITS 0.137:0027 g8 SOA U= (p<0.05) ZAS LIERITH

= 4000
E ]
o
2 30004
©
>
D
= 20004
-
(L]
o
= 1000
]
°
-
0
\O >
Qf’ (}eq ooxe’

Fig. 6. Immunoglobin G1 in NC/Nga atopy dermatitis model mice.

0.200-
= 0.175—:
0.150- —
0.1254
0.100
0.075-
0.050
o.ozs}
0.000

Spleen weight (

Fig. 7. Spleen weight in NC/Nga atopy dermatitis model mice.

8. Facial skin lesionol| 4] IL-4, IL-5, IFN-y B! CCR3 2Fsoj] H]X]
Sk

IL4 mRNA 2SL(IHS FAUT0] 1 (Index Fold, IF),
NC/Nga thiE70] 211 (IF)E UERGSH, olof disl 48T
133 (IFoZ LRt tizwe] viskd ZaskichFig. 8).

IFN-y mRNA 1S FAa70] 1 (IF), NC/Nga thET0]
110 (A VERET, AsZo] 411 (HO.E LIER} thRT0) 1]
Sl §1A5] E7Hol%iTh(Fig. 9).

IL-5 mRNA W8S Ha}zo] 1 (IF), NC/Nga LhEZO]
178 ()& LIERL, A8T0] 106 (ISR LiEh} o] &4 o]
Z7o) vIske ZABIArkFig. 10).

Chemokine®] CCR3 mRNA & Hio]l 1 (IF),
NC/Nga thZ&Z0] 1.92 (IF)2 LIERIT, A8 F0] 0.60 (F)O 2
VER} thRTO] BIgl] $X6] Z4sIrkFig. 11).

Fig. 8. IL-4 RT-PCR on facial biopsy of atopy dermatitis-like skin
lesions in NC/Nga mice. Normal Balb/c mouse Skin (A), NC/Nga mouse skin
conyrol (8), OC + SG (o).
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IFN-»

Bractin

A B c
Fig. 9. IFN-y RT-PCR on facial biopsy of atopy dermatitis-like skin

lesions in NC/Nga mice. Normal Balb/c mouse Skin (A), NC/Nga mouse skin
control (B), OC + SG (c).

A B C =

1 ¢

Bactin

Fig. 10. IL-5 RT-PCR on facial biopsy of atopy dermatitis-like skin
lesions in NC/Nga mice. Normal Balb/c mouse Skin (A), NC/Nga mouse skin
centrol (B), OC + SG (¢).

A B C

p-actin

ars/

Bractin

A B [

Fig. 11. CCR3 RT-PCR on facial biopsy of atopy dermatitis-like skin
lesions in NC/Nga mice. Normal Balb/c mouse Skin (A), NC/Nga mouse skin
control (B), OC + $G (0.

9. NC/Nga dermatitis skin lesiono A19] IL-6 waol] u]X]&= Hek

IL-6 S35 HaH2o] 638+1.2 pg/ml, NC/Nga thEF0]
59.945.8 pg/ml 2 UENtL, AE 0] 388172 pg/mIZ LIERLL
HRTO BISIA 7o JAE (p<0.01) ZAE VIERACHFig. 12).

-~
o

o (223
o O
P U

w
o
il

Total IL-6 Ievel (pg/ml)
N P
o o
1 A

-
[ = =]
N

o o>
o de‘a S

Fig. 12. Culture supernatant IL-6 production in facial skin biopsy of
atopy dermatitis-like skin lesions in NC/Nga mice.



e ERRET

10. MTT Z&ho] 8t NzHEE 57
MTT AHZHpHg ol&sld 10, 50, 100, 200, 300, 500,
1000ppm =9 BEKS ZTE tietdolA] L929 MEZ 244]
g Z T Bl 2SICHFig.
13). {BE5EK0] 10, 50, 100ppmETAAE AZEAIEO| thET]
Higl 813171 YR0m, 200ppm 300ppmollAls A ZYEE o
Z7ol sl 13, 25%015V2 Z2A3I%T). ole HFERe] 1929 Al
ZEof 200ppm & Ol NE H4E FUEE ¢ 5 AACk

cell viabie(%)
IRIR0RAD

Fig. 13. Cell viability as assessed by the MTT assay for 1929 cell
line pretreated for 24h with OC. The data are presented as the arithmetic mean
percent of the control + SD.

11. RAW 264.7 A ZEojA] §ZE4 Cytokines & Toll T B
g o g3}

HZEHIS9] £QF cytokineSQ! IL-18, TNF-a , IL-62) v
TE BA4s] Aol miRs M ZF RAW 264700 ik
£ 10, 50, 100ppm 2.2 LPS(0.1pg/mhZ AF=5517) 305 Aol A

2153 20417} ENEBIACHFig. 14).

I-18
TNF-a

-6

Bractin
1PS - + + + +

oc 10 5 10 oC 10 50 10
Fig. 14. LPS-induced expression of IL-18, TNF-a and IL-6 mRNA is
inhibited by OC in RAW 264.7 cells.

BlQF & RNAE E|8 £ 0lZ 083l (DNAEZ gheddh
o] LPSoll 93] AAE cytokine®] £7317] 814 RT-PCRE
Z=81519ck RT-PCR 23 IL-1B2 House keeping gene®l B
-actin®] ¢y} 8] E£FA] Table 3. oA} Zo] {E#EERE 10, 50,
100ppm] A215193S W IL-189 wigo] LPsoll Hldh 60.7%,
53%, 405% & VIER} ko) B JEHSE dMEE 2l
312ic}. TNF-a2 House keeping gene@! B-actin®] ¥} il &
K A| Table 4014 Z0] {EFELS 10, 50, 100ppme] AEI5KAS

-9 - YT -

=

]

150

W] TNF-a9] uF&gro] LPSof v|al 78.6%, 72.1%, 67.6%Z LIERLL
BERe 5T AEHoE AHES QIS IL-62 House
keeping gene¢! B-actin®] 3} 0l FHA] Table 5. o] A] o]
BRI 10, 50, 100ppme) X218HA S W IL-69] wdzko] LPS
oll vl 69.6%, 66%, 65%%2 LIERLL Btk 5 JEHoE o
HEE Eolsinrt.

12. RAW 2647 MjZollA] COX-29] erslof thah ek &34

LPS(lug/m)S ARSI thAIMEZ0l RAW 264.7(1x10°
cel)] COX2 EHS FEet ZdolA ErsiRe 50, 100,
200ppm SEZ 24A17F A2igle] COX-2 wd HLE Western
Blot $=85l0] 2A15I9ict LPS ©E ATlFol B3 EiEte &
T 9&EHoZ AMEE IGIMCE Fig 15004 Zo] 10,
50ppmE X2lgh TolAl 33, 40% FT W A G717} LB
S 201519 1, 100ppmolAlE 55%FEO) COX-2 wd odx] &
W7 Y RSE VERICHFig. 15).

Con

LPS 10ppm

50ppm 100ppm

Fig. 15. Effects on COX-2 expression from LPS-induced RAW 264.7
cells(Western blot). The same amount of protein(30ug) was loaded in each lae.
13. NC/Nga dermatitis ear & skin lesion®] ZZ] ZA}
&4} Balb/c 479 A ZAM e #3], 1y, gl A
o] E&lghAl BEEASLL, NC/Nga tHEZS E1lE0] T4
A A1, Na &2 Fehe 2Eo] U, Fibroblastd] 41 &
79 ghao] BEEUD. AgTolAe ET Blsiy
9} D9 FA7 thh EOEUDL, Fule] ZFEE HoIA

2 7

2 ASE HEHAUCHFig. 16).
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Fig. 16. Histologic features of ear lesion in NC/Nga mice. A ear tissues
from Balb/c mouse. B: ear tissues from NC/Nga mouse with no treatment. C- ear tissues from
NGC/Nga mouse with OC and SG treatment. *The optical microscope: 400 magnifications
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Fig. 17. Histologic features of skin lesion in NC/Nga mice. A : skin tissues
from Balb/c mouse. B : skin tssues from NC/Nga mouse with no treatment. C : skin tissues
from NC/Nga mouse with OC and SG treatment. *Tre optical microscope: 400 magnifications
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