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Effects of Sopoongsangagambang Administration along with
External Spray Treatment on Atopic Dermatitis Development in
NC/Nga Mice

Young-Gyu Min - Jung-Hwa Choi - Jong-Han Kim - Su-Yeon Park

Ithough the parallel prescription of Sopoongsangagambang (SG) administration along with external treatment such as
ing or ointment application on the skin is clinically used for the treatment of atopic dermatitis (AD), molecular mechanism

underlying its effectiveness is unknown. Thus in the present study, diverse immune responses in terms of chemical mediators
related to AD were investigated using an atopic mouse model NC/Nga after SG administration and extemal treatment (ET), and
major findings are summarized as follows.

1.

The clinical severities in 16 and 20 week old NC/Nga ‘mice with SG and ET treatment were decreased to 72.2% and
62.3% respectively compared to the control NC/Nga mice with no drug treatment,

. IgE, IL-4, IL-5, IL-6, IL-13, IgM, IgG1, and IgG2a levels in the serum of SG and ET treated NC/Nga mouse group

were significantly decreased compared to the untreated control mice. In contrast, IFN-v showed a significant increase in
the experimental group compared to the untreated control group.

. The spleen weight of SG and ET treated NC/Nga mice was significantly decreased compared to the untieated controf

group.

. The B/T ratio in the lymph node of SG and ET treated NC/Nga mice was increased compared to the untreated control

group. CD4" and CD$" cell numbers in the lymph node of SG and ET treated NC/Nga mice were significantly increased
compared to the untreated control group, but CD69 and CD11a" cells were significantly decreased.

. mRNA expression levels of IL-4, IL-5, and CCR3 in the skin tissues of SG and ET treated NC/Nga mice were

significantly decreased, and expression levels of IL-6, IL-13, CD69'/CD3¢" and CD19*/CD44" in the skin tissues of SG
and ET treated NC/Nga mice were significantly decreased compared to the untreated control group. IFN-v mRNA
expression levels were increased compared to the untreated control group.

. Histological observation of the ear and neck skin tissues showed that the extents of inflammation and infiltrated immune

cells in the epidermis and dermis of SG and ET treated NC/Nga mice were highly reduced compared to the untreated
control group.
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7. Lymphokine assay showed a significani decrease in IL-4 levels in SG and ET treaied NC/Nga-mice compared o the
untreated control group, but the levels of IFN-v secretion were significantly increased in drug treated NC/Nga mice.
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o W83 74L& o3 Zoh(Table 1, 2)

Table 1. Prescripion of Sopoongsangagambang(SG)
BRE & ¥ £ ar it
Hiwi Pacoria Radix Alba 6
% B Angelicae gigantis Radix 6
20 Rehmannize Radix Preparat 6
SISt Paconia Radix Alba 4
BER Cridii Rhizoma 4
T3 Crataegii Fructuse 4
W K Citri Pericarpium 4
O Atractylodis Rhizoma 4
® % Scutellariac Radix 4
BikE Spirodelae Herba 4
# A Schizonepetae Herba 4
B B Ledebouriellae Radix 4
LB Paconia Radix Rubra 4
B Poria 4
H ' Glycynhizae Radix 4

Total Amount 6

Table 2. Prescription of external spray treatment(ET)

WER 5 B % HER
E % Fagopyrum esculentum Moench 170
/N Oleum Terchinthinae 25
" E Gypsum Fibrosum 150
(L | Bamboo salt 250
Total Amount 795
3) gk g 717
(1) Aok
B Ago] A9 Aleko 2 diethyl pyrocarbonate

(DEPC), NHCI, KHCO;, Na, EDTA, complete
adjuvant, chioroform, collagenase TV, RPMI-1640 £
¥, isopropanol, HBTEHAACK lysis solution),
ethidium bromide (E(Br), dulbecco’s phosphate buffered
saline(D-PBS), dulbecco’s minimum essential medium
(DMEM), formaldehyde, magnmimn chloride (MgCl)
£ Sigma A} (USA) AFL, 4HRMmEE (feal
bovine serum, FBS)-& Hyclone/\} (Logan, US.A) AE
<, anti-CD28° ¥ anti-CD3e'E  Serotec A}
(Kidlington, UK) A|¥-S, RNase inhibitor, Tag
polymerasex= TakaraA} (Shimogyo-ku, Japan) #|E-2:
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randem primer, dNTP, Moloney muwine leukemia virus
reverse transcriptase’= promegaAM-MLV RT, Madison,
USA) A|¥2, RNAzIBE TeltestA} (Friendswood,
USA) AES, antiCD3-PE  (phycoerythrin),
anti-CD4’- FITC(fluorescein isothiocyanate), anti-Gr1-PE,
anti-CD§’- FITC, anti-CD25"-PE, anti-CD19" -HITC,
anti-CD1la- HTC, anti-CD44'-PE, anti-CD69’-FITC,
propidium iodide (P)$} RNase: Phammingen A}

(Tomeyana, US.A) A|¥E2, agaroset™ SeakemA}
(Cambrex, USA) A1E-2 AM83113, 718 Aok &
A ARSI

@ 7171

B Agd A" dg527] (s,
Korea), rotary vaccum evaporator (Bichi B-480,
Switzerland), freeze dryer (EYELA FDU-540, Japan),
C0, incubator (Forma scientific Co., US.A), clean
bench (Vision scientific Co., Korea), autoclave (Sanyo,
Japan), micro-pipet (Gilson, France), water bath (Vision

scientific Co., Korea), vortex mixer (Vision scientific

7171

Co., Korea), spectro- photometer (Shimazve, Japan),

centrifuge (Sigma, U.S.A), deep-freezer(Sanyo, Japan),
thermocycler system (MWG Biotech, Germany),
ice-maker (Vision scientific Co., Korea), homogenizer
(OMNI, US.A), plate shaker (Lab-Line, US.A), flow
cytometer (Becton Dickinson, US.A) % ELISA reader
(Molecular Devices, US.A) MabBased Mouse Ig
isotyping kit (PharMingen, San Diego, Calif) Primus
96 Legal PCR system (MWG Biotech, Germany)
24-well Costar plate (Coming Inc, Cambridge, Mass)
£& A

2.9y

1) A& AZ

THREINGEL/(SG) 66gel %e
of G FE7)04 A A

2,000 ;2 713k

¥ 2330 Qe 9
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£ &Y e olg AU FF BA=Z FFIAN
t. ol& B 52 A27IE ol83le g Az
P8 E W¥F (847) AN Hge 55
2 3Mslo A3tk

HEHEDS HK 1T g, B 258 FE 158
e 25 g& UA E 1200 OCol oFg B2 347
A F, thA] 20| Q1o dztA] 2 ¥ 4z
1A% R KHE 47]2(Hannong Mall Co., Korea,
composed of 50 % of Japanese apricot, 45 % of sugar,
and 5 % of oligosaccharide) 2.7 £ & %o 343 ¥
o]g AfFHF F FFV)d Yol Aggth

2) %E %o 2 93

SGE 859 NONga Ao 1257 & 33)(4, 4,
B) AT F(250 mghkg) 5w, SHEHQ ETE

B 2 1Ao] 100 ub (20 wt¥ 53] P& 5

298 F402 LA £¥ o=y Pyl
B9 A&H A3ol o3 FZo) APk A
4 $E REANE F 38E, $ D AT
(AAG), ) of 343) AFee] B W)
o $A 84S BEUG.

3) % &% Aezy

oles IR AHET WAy AF AN
TR &4 A% BAHL B2AL 0 (o) 02 A
83, zzke] % (iching, erythrma  bleeding,
pellicle/inflammation, ~ scaling/dryness)&  I(mild), 2
(moderate), 3 (sever) 0.2 32 ko] o|E i
N 549 A2 ANAAY FEE 9B AZ, A,
92, W) B3 WAz ANl o8 Frao.

4) 3 IgE, 1L-6, IL-4, IL-5, IL-13, INF-

v, IgM, IgGl ¥ IgG2a B3B3}

BHY gE 3L 8F, 12F, 165, 2059 A
ENA capillary tubeZ o] §-3}o] oF 100 puee] YRS
A F ARY72 RS Leslo IgE B
ELISA kit2 ZA4s5ich

1574 NC/Nga AFAE- eyl ether2 =138 F 4
4 AAgos PAg YYsiod S T ¥
% Z IL4, IL-S, IL-6, IL-13, INEY 22 ELISA kit
2 AFEGd. a1 83 F immmoglobuling]
IgM, IgGl, IgG2aZ& Mab-Based Mouse Ig isotyping
kit Z3sHck

5) A ¥4 (Fluorescence Activated Cell

Sorting analysis)

NC/Nga AR E 155 ¥ 733} lymph nodeE 2}
7} A%3le] 100 mesh2 AEE Fel3lo] DPBSE
5¥7F 941,700 pm)dte] 23] AAE F cell
strainero] FIAIA HE ol9je] RAHA ¥ =
Ao} EBxES AAGH o] AEES HYT
£89 (buffered armmonium chloride(ACK) solution)]]
Aol SB 9 Astd HYTE ST
thA] DPBSZ 23] AjE $ 004 % trypan blueZ
AN F AEFE ZASNAST FAT HIFATSG
lymph node MXE 2 x 100 A¥2 ZAF F 4T
oA HY YFYH (immmo fluorescence staining)-2S-
ANSgict.  ZiZo]  phycoerythrin - (PE)-anti-mouse
CD6Y’, PE-anti-CDlla’, PE-antimowse CDg',
fluorescein  isothiocyanate  (FITC)-anti-CD3¢"-FITC,
anti-CD4"-FITC, 18]3 FTCanti-mouse CD19° 52
W1 3087 Ao wheAZT ¥k F 33 of
A} PBSZ 4418 F flow cytometer2 NC/Nga A%
o ulH LS} lymph nodeA¥EolA CD3e’, CD4,
CD8', CDlla", CD19" 18] CD69'e] B S £4
353c}. CD69'/CD3e’, CD44'/CDI19"9] H]-&{gated, %)
& Cell Quest X2 1%(Becton Dikinson, USA)O &
A&t

6) B%  ZZd oyt RT-PCR(Reverse
Transcription Polymerase Chain Reaction
i TR DR
(1) 3% ZZoA RNA £¢

NONg 479 92 3918 AR 9 93 23
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ghiigto| T HastElA I8 ALSNGY 4%)

2 Hojlo] By 230.1g7 RNAIB 500 wE
Wi 48 frx 24l o] EF 5o
chioroform (CHC13) 50 @& A7g ¥ 1523 OA
EF3AE o1F Lol 15 B2 AT F 13,000
pooll A 94 R F 4200 o] 454E I
3o] 2-propanol 200 09} T &3} ¥ A3 £
3 2S94 15 B3 BRI olE A 13,000
pmolld 94 22§ 3 80 % d@eE £45T 3
B3t vaccum pumpoll A} FZ3lo] RNAE 531
t}. %% RNAE DEPCE AHzlg 20 el 2§84
o] o] heating block 75 CollAl 848 N7l
first strand cDNA 4300 AHS-3}5id.

() RTPCR

RT #+3-& Zu]¥ total RNA 3 pg& 75CoIA 5
¥ 5 a5, |7le) 25 40 10 mM dNTBs,
1y random sequence hexanucleotides (25 pmole/ 25
#0), RNA inhibitor24} 1 pf RNase inhibitor (20 U/
), 1 gl 100 mM DTT, 45 g 5XRT buffer (250
mM Tris-HC, pH 83, 375 mM KC, 15 mM MgCh)

Z 718 &, 1 9] MMLY RT (00 U/ph)E ohA,

7bstn DEPC AZlE FH4EA dF 3971 20
W) HEE 3tk o] 20 pe] whe Egg 2
e § 2000 pmollA 527 44 ARl 37T
FE $ZolAd OF T wHSAA firststrand
cDNAE T4 thg, 95TAA & B w3l
MMLV RTE 843 Azl & Ao g5d
cDNAE PCRo} A28ttt

(3) cDNA PCR

PCRZ Primus 96 Legal PCR systems ©]-83}<]
TR L olnl Y48 3 49 (DNAZ F
oz AM88ks, 3o oj¥t primer: foactin, L4,
L5, IL6, IL-13, OCR3, IANY 3RS ZE3)7|
#3to] sense primer (20 pmole/ €)% antisense primer
(20 pmole/ )T EJ3FA 1 E Fheka, ) 3 pb
25 mM dNTPs, 3 g 10xPCR buffer (100 mM
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Teis-HCL, pH 83, 500 mM KC,-15-mM Mg(h), 0.18
pb Taq polymerase (5 U/p)€ H71% O+ 3T %
At 0 o B=F FPEIHTE 7RI
pre-denaturation; 95 C, 5%, denaturation; 95 C, 5%,
amealing, 55 C, 1%, elongation; 72 C, 18< 25
cycled ¥ postclongationg T2TAH 3F o] 2
Ao PCRE 8%k 4 PR producti= 20 e
A 12 % agarose gelo] loading3}e] 120 V 264
087 798¢ St SXairk

B Oligonuciectice®} &7 wiH 2 chgxh 2ot

Gene  Primer Seqquence

e 5= 5-QOGTOGATAGTGGCATCCATGAAAG 3

atisense  5-GGACCAATACCTGCTATAGGG-3

sense  5™-AACOCTTACTGAACTCAGATIGITAG3
antiserse  5-TAAGICAGTTTAAATGCITAGGGY
5 -TTCAAATGAGATTGTGGGAAAAT-3'
5'-ACCGATACAGTACAGTACAGTA-3'
5-0CGATATITAGATACGITAAACY
5'-ATGGOCTAGICAGTCTCTAAAT-3
5-TGGAATOCTGTGGTOCATGAAACY
§*-GTCACAGTCAGCTGTATAGGG-3

15

antisense

7) 32 AxW 1L-6, 1L-13 BF F FACSY 9

3 AE g 22 9d A4

NCNga 47¢) 927 & 392 ARd 9 9%
24 747} | gy dojulo] DMEM wjgdog 5
Aste] nldzdeg A7 4 ¥ 10 % FBS-DMEM
22 Peridisho] A} 79 MY o F WS ¥
2ol AAsD tA 10 % FBS-DMEMO.Z w3}
Ark ol 7YU7H wioksly wjg AFAE ElF
% wjokelulel IL6, I-13 BujRg HISA kg &
Aok

Wik F8 F ujF AEoM #d ME 39 23
So g FAZ ojgF WY ML 93y
2-5x10° AEZ2 zAslel PBSQ % SEob ¥A,
001 % NaNs, pH 74) 2.2 13] 4 Fack

olg HIC PE 33} E3Fo Z%E
anti-CD3¢’-PE, anti-CD69"-FITC, anti-CD19"™-HITC,
anti-CD44"PE 59| S Azmo] 7iee] 4ToA

T
=
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3027 WreA7IT PBSE 23 AHE ¥ (D3¢,
CDGY', CDI9', CDM4" AX HH EASe Tde
flow cytometer2 413141t}

8) =3 el A}

AY F8 Fo, 4% 7] BRI 58 BHRe
T5E wojujo} 10 % peraformaldehydec ¥} 24 A7
T 22T QAT 24E 232 & s
o2 INF F 5 m ¥ FAZ blocke THE
o 2322 29, 39, A AY, FAHTE 2
AelA 4FE REE TEEY] 99
hematoxylinefeasin (H&E)2. FA4& Algat5{ch

9) Lymphokine assay

A% CSBL6AIA HE8 uiBAEQ x 107m0E
anti-CD28" (1 pg/md) 34| (Pharmingen)$} anti-CD3e’
(1 pgnd)E 713t 24-well Costar platedi] coatingh
Ak 94719 SG (100 pgml)S ol 48A|ZH EF<F
EA] wlokst ¥ IL4, IFN-Y 84)%g ELISA kit2
ZA3A

10) EAAE

ZA¥= meantstandard emor2 715351, #oA
BEL Student’s Ttest AR S o83t A3t
Atk

[
iU

0x
]

1. m% 24 Yo ojX= g3

SGE 77 Folsix, ET £7¢€ 85%%H +
8} A8k NONga mices} 99247358 32¥
A3, NONga A217h 49402 sipg o2 #2
¥ conventional ZANAE 125 o|F IgEg} W ¥
o] S AL T & YUTKFg. 1. A).

-~ W

.

=

Couventional 270 8538 20F7A 45 3
o2 HREIATE AT 47 d2TE 279
1451004, 1659 7332672 F4% Z712 Jeh)
dom, A8 Fg A 20 FHL 13B304E JeB
t}. olo] ukay AT L RIAAE W2TEH ¥i&
g 11510452 FFFYT, 1659 205 32
20410658} 426115302 JEh} tiRTo) wlslo]
A 3EAA TR H(clinical skin severity score)
74 JERHFg. 1. B).

—J#—NC/Nga mice
.._.A,‘..._. ’IG+ Er

B. 16:

Clinical skin severity score

8 12 16 20
Weeks of Age

Fig. 1. Clinical skin features and severity cf dermetitis in
NG/Nga mice.

2. ¥ Z 1gES} IL-6 Walof njx = A

IE AA#%e dzFd 85 RFAAM ZZ
46:13, 512446 pgmlz YERds, A¥FEe 47
38106, 30636 pgmlE Ve

e 16579 2050 A7 216191,
365:240 pgmlz VERGT, APTE 22} 9624859,
15924202 pgmlZ Yeh} ZF )zl wiatd &
94 QAP<001, p<0.001) A FTHE. 2. A).

L6 $3& iz 859 LRFM ZZ
874212, 3054765 pgml= Uehgty, 4¥TS 44
80.61264, 156.5+36 pg/ml 2 LFER} 12500 tlETof
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ghclojulalyui¥AH A A13A A 5B 49)

Bj3l] 16 A7t 2A FEHUT

gz 1659 20544 FZ 721899,
7981684 pgmlz  JERE, 4AYTe 44
289.6138.1, 30081365 pgmz e} BF 27
o) vjalo] fol4 QlE(E<001, p<000l) FAE et
WekEg. 2. B).

A
450

~ 400 1 —3— Bglb/c mice

E 3504 —&-— NC/Nga mice
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o 200 4 *kk
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2 100 4
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B 1000'1 8 Baib/c mice
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E

w 8009 —8— sgugT

:—.; 600 4
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© 400

=
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Fig. 2. Serum IgE and IL-6 dlevation and development of

denmaiitis in NG/Nga atopy dermatitis model mice.
Statistically significant value compared with NC/Nga mice group data
by T test (*p<0S, **p<001, *++p<0.001).

3. 83" 3T iL4, IL5 Léof olX= IS

04 F52 #F 20730 BILL 175456
pgmlZ, NC/Nga ti&F& 783479 pgmlz e}
gizgo] Al Hjgtd & Fog FEAL,
AYFL 341150 pgml2 Ve tiRTo) vjsie
94 1eE<0001) #4E vERITHFg 3. A).

LS $2& HF 2034 RAATE 48121
py/ml, NC/Nga HZ7& 2504260 pgmi Viehd wh
o, AL 129427 pgmlz VER} thzFol vla}
o Foj4d AEE<00) ZAAE YelthFg. 3. B).
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A
£ g0
&
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3%
340 -
=20
2
o Lo
Balb/c NC/Nga SG+ET

Balb/c

NC/Nga SG+ET

Fig. 3. Serum IL4 and IL-5 elevation and development
of dematitis in NC/Nga atopy demmatitis model
mice.

4. €H F IL-13, IFN-v Welof ojxl= &

IL-13 32 AAFoA 35:39 pgml, NC/Nga
2o A 2,1054265.0 pgml, AP 1,126£1220

pgmlz Jehd dizael wlse fed e
(p<001) Z2E YEIUTHE 4. A).

~ 2500A

£

g 2000

E 1500 LD

= 1000 §5

2

5 500

= 0

Balb/c NC/Nga SG+ET

g

2

&

= Balb/c NC/Nga SG+ET
Fig. 4. Serum IL-13 and {FN-V elevation and development

of dermatitis in NG/Nga atopy denmatitis mode!
mice.
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g3 F NV 7F& B4ToA 11431 pgiml,
NCNga WZTolA 962:630 pgml, AETFol|A
158611012 pgml2 Ueht dizFe] wjsie] #o
A IEE000) F7HE YERTHEg. 4. B).

5. 88 3 IgM Welo] olxE Hg

IM FE2 AF 07N BT 594123
ygfml, NC/Nga thZ7-& 6834630 pgml2 e il
|, YT 320:240 pgml2 Yeht 2ol ]
s froAd AS(E000]) Z2E UehickEg. 5).

Total IgM level (ug/ml)

SG+ET

Balb/c NC/Nga

Fig. 5. igM in NC/Nga atopy dermatitis model mice.
6. 83 F IgG1 ¥ IgG2a wWalof ojx|= H&

IgGl 52 FATAA 5754390 pgmlo2 e}
W, NC/Nga tl=FollA 32041120 pgmls el
th olojj ud AP FoME 1,7604490 pgml2 L}EF
U dizzol vlste] F94 el Fas o
EirkFg. 6. A).

IgG2a +F& AAhrolA 19656 pgml2 Yehd
3, NC/Nga tzFolA] 2,1104386 pgml 2 Lyekytch
oo} g} AFPFAME 1,205£236 pgmiz LJER}
o] 9] dizZol vlalo] folA YEE05) HA
€ Yt (Fg. 6. B).

14000:3
¢
2 3000 -
: * %
o
2 2000 - T
3 1
2 1000
s
i_O_ 0 - T

Balb/c NC/Nga SG+ET

2700

Total IgG2a level (ug/ml)
&
(=
[=)

Balb/c

Fig. 6. Immunoglobin Gt and G2a in NG/Nga atopy
dermatitis modet mice.

NC/Nga

SG+ET

7. 4|E A Hajol o|x= I

NCNga A3 2059 $ v]3S HEsle] 7AE
233 A3, AAFE 0142:0000 g, NC/Nga ol =
T 0152+ 0004 g, AHPFL 0.126+ 0011 g2
o4 =005 #AE UerthFg. 7).

0.2
C ’
= T
% -
L
H
=
3
a
A
Balb/c NC/Nga SG+ET

Fig. 7. Spleen weight in NG/Nga atopy dermatitis mode!
mice.

8. Lymph nodeoiAl FACS £4

A4 Balble A= CD3e™ (T cells)7} 71.342.55,
CD19" (B cells)7} 27441498 e} BTY H)go)
0382 YENt, NCNga AFE CD3(T cells)7h
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rieholulA ¥ 1 a4e A 18 ALB006E 4%)

38.5t4.21, CDI9" (B cells)7} 60.613752 e} BT
9 ulgo] 1572 Yeld AYEL CD¥E (T
CD19" (B cells)7h 32248.062
Yeit BT 1§90 0492 £94 Sl (p<00],
p<001) ZA#7} Jepsici(Table 3, Fig. 8).

Lymph nodes} ] CD4"9} CD8'9] AESE AT
o} Ztz} 48.743.62, 27.743.68, NC/Nga |27 & &
7} 29.8+2.35, 13.941.89, AYF& 727} 39.8+4.83,

cells)7} 66.1+8.87,

Table 3. Cell Content in Lymph Node of NG/Nga Atopy
Dermatitis Model Mice

Orga| Normal NC/FIgi atopy. dermatitis
type n | Babe mice{scratching/drug)
Control SG+ET
CD3e’(T)  |LN¥ | 71.32.55 | 385421 | 66.1:8.87**
CDIY'B) | LN {27.4£149 | 606375 | 32.248.06%*
CDOY'/CD3e" | LN | 534026 | 97+12 | 55:1.79*
4’ IN (4874367 | 2984235 | 39.844.83*
D8’ IN {2774368 | 139+189 | 17.0+3.54%*
CDl1a'/CDI9" | LN |21.4+2.45 | 4754387 | 209544+
LN BT 038 157 049
Lymph node | Rate
= A
90 B D3 cell)
80 m D9 @)

CD3e+ & CD19* pop. in LN(%,
i
1<)

Balb/c

B/T rate in LN (%)

OO0 =
OB O —N BN

Balb/c¢

dermatitis mice.
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NC/Nga

Fig. 8. Effect of SG and ET on CD3E" and CD19" (%)
population in fymph node cells of NG/Nga atopy

SG+ET

SG+ET

103542 Ut gzl Wl R4 e
(p<005, p<001) 2347} LiEhakeTable 3, Fig 9).
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Fig. 9. Effect of SG and ET on CD4' and CD8' (%)
population in lymph node cells of NG/Nga atopy
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. 10. Effect of SG and ET on CDE9'/CDAE" and
CD11a" /CD19'(%) population in ymph node
celis of NG/Nga atopy dermatitis mice.
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ATt 9 3 : WM 6% Eo) NO/Nea ks 43le] uldle 4%

T AE 84 8 490 D" AZFE A4
o] 531026, NO/Nga tiZFo] 974122, AL L
5581792 veht dizdel dlsle] g4 Qe
(<005 237t Yebdel(Fig 10. A).

YHYTAE B4 EW BAQ CDlla" gL &
A0 2141245, NC/Nga tj2Fo] 4754387, A3
Fo] 299 + 542 Jeht dzFo) Hjslo folA
AE@E001) ZF7} YepdhFg. 10. B).

9. SpleenoiAf FACS &4

A4 Balbjc W# 9] CD3e’ (T cells) &
49.813.642 JEPGI, CD19" (B cells) &
38312.022 vEhY BTY v o] 0.772 veEhy)
NC/Nga 222 CD3¢" (T cells) wHio] 20.6+3.44,

g
e

O CD3:" (T cell)
391 wco B e

CD3¢" & CD19"* pop. in LN(%) Spleen cell(%)
‘ S
3

Balb/c NC/Nga SG+ET

=~

- N

B/T rate in LN (93 Spleen cell(%®)

o
S hwna

Balb/c

NC/Nga SG+ET

Fig. 11. Effect of SG and ET on CD3t" and CD19" (%)
population in NG/Nga atopy dermatitis mice
spleen celis, '

CDIS" B cells) o] 7441564 et BT
Hlgo] 3612 Uehyth ofd] ula] APFL CD’
(T cellsy WEo] 2421043, CDIY° B cells)7}
7061862 JER} BTY ujgo] 2923 vehduh
(Table 4, Fig. 11).

CD4's} CDB'e} wrde Aato) 24zt 5481074,
4974053, TZTL 1254068, 74011152 YR
on, AYFL 742} 103:024, 725204302 YE}
U frod AT (p<001) 2HE JEFATHTable 4,
Fig. 12).

CD6Y' @@L AAkFo] 087:004, NC/Nga Tz
T 34102602 Uehton, 4¥Te 2341055
2 Ueht iz vjsie] ZAsglri(Table 4, Fig.
13A).

CDlla" W@L AAREo] 55344.58; NC/Nga tix
Fo] 768438, A¥Fo] 679+ 2552 e} o] &
Atz v)ste] ZHAsIciTable 4, g 13. B).

H

CD4* population in LN (%) Spleen cell{%)

Balb/c NC/Nga SGHET

HH

CD8* population in LN (%) Spleen cell{%)

SG+ET

Balb/c NC/Nga

X

Effect of SG and ET on CD4* and CD8' (%)
population in NG/Nga atopy derratitis mice spieen
cells.
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- Tabie 4. Ceil Confent in Sipeen of NG/Nga Atony

Demnatitis Model Mice

Leucocytes | - Normal NC/Nga atopy dermutitis
ype Organ Balbjc mice{scratching/drug)
Control SG+ET

MM | SP¥ 4984364 | 2061344 | 2421043
CDI9'B) SP [ 383202 7441564 | 706+1.86
CDO'/CD3e" | SP | 0871004 | 3401026 | 2344055
'y SP {5481074 | 1251068 |1031024%
s’ SP | 4974053 | 7.40+115 | 7251043
CDI1a'/CDI9"| SP | 55344.58 | 76.8+380 | 67.9+2.55*
%SP : spleen BT 077 361 29

Rate

24
1.8
1.2
0.6

CD69 /CD3¢ pop. in LN(%) Spleen cell(%)

(%) Spleen cell{%)

Baib/c

Hi

NC/Nga

Fig.

Balb/c

NC/Nga

SG+ET

SG+ET

13. Effect of SG and ET on CDEY'/CD3E" and

CD11a’/CD19" (%) popuiation in NC/Nga atopy

dermatitis mice spleen cells.

10.

L4 mRNA ‘Z@3HHS AT 25 (Hy,
NC/Nga tiz:to] 85 (H)ZE uvelton, old uls)
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Facial skin lesion oAl IL-4, IL-5, IFN-v &
CCR3 &#off o]x|

AFHTL 3B H)LE et 2P vy 83
3 Z2sH9tEg. 14).

IFN-Y mRNA 9@ Aol 12 (HY), NONga
dzgo] 15 E)Z Uehta, d¥To) 81 HyoR
Ueh} g2zl st AX8 Z7HskAtiEg. 14)

IL'5 mRNA 3&& 4ol 31 (H), NONga
Z0l 2 M Jez, 487 27 Hyes v
Bt o] 9] dizgel wlsted A3 HasA
(Fig. 15).

Chemokine) OCR3 2@ AAZo] 2 (H),
NCNga djz3to] 116 H)Z JEl T, 4FPTo] 29
oz veht dizge vlsid AAs 2asy
CHFig. 15).

33

3

A B C D

Fig. 14. RT-PCR on facial skin biopsy of atopic

dermatitis-iike skin lesions in NG/Nga mice.
Normal Balbyc mouse skin (A), NC/Nga mouse skin control (B),
" positive control (treated with Sopoongsan, C) and SG and ET (D).
The numbers above each bar denotes the Ht value for the
treatment.

45

2 29

A B C D

Fig. 15. RT-PCR on facial skin biopsy of atopic
demmatitis-ike skin lesions in NC/Nga mice.



Aodit 9 390 : BREEST HET 8ol NO/Nea oley] 43 vixe 9%

11. NG/Nga demmatitis skdn lesionolA®] IL-6,
113 Ylof ojxl= A

IL6 $A%E AAHEo] 75412 pgml, NCNga tj=
Jo] 643453 pgmle YERL:, A&Fo] 385456
pgml2 e} dizTol viste] QYoM A
QlE(@E<001) HAE YeRthFEg. 16. A).

IL-13 43 FAEo] 243 pgfml, NGNga o
ZTL W513%64 pgmiz  Yehim, APFL
155:222 pgml2 Ul o] Al gz 3l
oA JEE<000l) HAE UeithFg. 16, B).

ok

0 L EImT
Balb/c

NC/Nga

Balb/c

NC/Nga  SG+ET

Fig. 16. Cutture supematant IL-6 and IL-13 production
in facial skin biopsy of atopic dematitis-like skin
lesions in NG/Nga mice,

12. NC/Nga dermatitis skin lesion H12F Al EofA
CDG69'/CD3E", CD19/CD44" M &ol o]
= o

CD69'/CD3e” ME WL thzFo] 264 %, 43
& 152 %2 Jeh} gz vjstd A8 7
A HFg. 17. A).

CDISICDM A BBE 2T} 241 %, 4
Fo] 132 %2 Ueht o] 9N izl ¥t @
A% B4E YehidEg 17. B,

CD6g" mmm—p

-

13.2 %

-,

o
2

CD1g+ e

1P 40 402

Fig. 17. FACS analysis of cuitured facial & neck skin
cells in denmatitis-tike skin lesions in NG/Nga
mice,

13. NC/Nga dermatitis ear lesion®] =% ZA}

2% Babje A9 ZAAE Eul, A, 18
T w7} Fs] BRYYou, NONg dzFe
Eug Asst $Fow XA BYY AL
3% 4 91, 9Y7Y A4E BAHAYFEg. 18).

APFAAE thzPol Blste] Esist Ave 5
AE AY Aoz AYL, 29 Aole] HFPe)
AT Holx Yol BEo| A ol AL & &
911 tHFg. 19).

Fig. 18. Histologic features of ear lesion in NG/Nga mice,
(A, B) : ear tissues from Balbjc mouse.

(C or D) : ear tissues from NC/Nga mouse with no treatment.
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Fig. 19. Histologic features of ear lesion in NG/Nga mice.
(E o P) Ear tissues from NC/Nga mowse with SG and ET treatment.

14. NG/Nga dematitis skin lesion®] =& Z{Ab

A% Balte A7 zAAe ®y, A9, 139
3 7|de] BFSY, NONga dizzelAs E97}
AFZoe F4A et BAHA FFHULH,
TR gZo] Azso} Uxlo] ol AP 3, HHTF
o F&E FLHANFg. 20).

olo] W&l AYFL izl Hl3lq Eujg A
so] AT A9 Ao HUX, X3 Aojd) Y
Y7o A4 FAHA HFEg 21).

‘E}idermis

Fig. 20. Histologic features of skin lesion in NG/Nga. mice.
(A, B) : skin tissues from Balbjc mouse. (C or D): skin tissues
from NC/Nga mouse with no treatment.

Fig. 21. Histologic features of siin lesion in NG/Nga mice.
(E or F) : skin tissues from NC/Nga mouse-with SG and ET
freatment,
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15. Lymphokine assay

L4 $3& thzFo] 574105 pgml, A¥PTo]
436125 pgfml2 yeh} tizFl Hldted 24 9l
E (p<0001) Z4E U, NV $F2 gET
o] 107.9+2.15 pg/ml, AFFo] 12864296 pg/ml 2 L}
et gzl glaled o4 AeEol) $7HE
UEithFg. 22).

213

oy1g I4
120 4 - 1FN—

s O 0 O
o o o ©
A A

ray

IL-4 and IFN-y synthesis level (pg/ml)
o
o

o
4

wT CT

Fig. 22. L4 and IFN-Y synthesis in splenocytes from
freated with SG + ET in C578L/6 mice.

WT : Normal CS7BLJ6 mice

CT : Anti-(D3¢" (1 pgug) plus anti-CD28' (1 pgmg) antibody

CsA SG+ET

looatedplate

CsA : Anti-CD3¢’ plus anti-CD28” plus cyclosporin A (10 srgfmg)
SG + ET: Anti-CD3¢" plus anti-CD28" pls SG (100 pg/ng)

t

-~

i

Q27| Allegy)d ROt 19065 ZF: oA}
dAzst Agon Al dree Al
AR ol BAE os|x g Bdol ofm A
golAs Feeshg BA 59 ol 3 Wee
Qosle A wary

o % olEny TRPe Y=g Hlg, B
3% @l dEAQ YAzl AgeE, FAsY
&4, 20 47, ZAY 47, WL A% ARG 5
o2 Belgul, foF SUNEH 2W7], AR
Qo] Uehbs YA B8 BRG] o2
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 gelsol A e, TR, Bk B A B
i, R 5o JlEFA siNde) WRe) &3in
g FINME dolgd = o9y nRYolal
L BErE P

CGERRER) PR “NREL, SRR
18 oM SREE, UNESRE SEIUE,
GHRHER) "M, Stcheh, RATY, LB
48, VBGLR, LHEEEY, BEIE, iR
AT, BT, YALART, (AR PolA
ek, THEAE, TUBZARAIYY, hIABETEr,
‘PSR, 4TINS —A—8, s, VOR
8 EEE, (820 YA “HBIAEE, W
£ SRR, MO, hihns HEER
BB HEIGHOE, HRABIEEEEES e
B, EKEE, EREY, HRERE L 7143
25Y ey FRdwn s A xdsn
i
olEwo] g Helghy A7z e ojkd) 3
oo mALNY B9 n3g, FO: olgy 3
3G 849 #o539 JAFRER ug a7
g BI93, 9Y Sl g AYy a7
&7 o, e 4E Ve %l of
EY) 3R nxE g8e nusigon, Ao
g A7E &9 “mmkieirams, A0S “BR
B, &0 gy, AV “BREEBImR,

L BIRMKE S NRE A9 2ARLL &
@ Yoles] 38 FHY v} Yok

B Ngoln, WEtos ALLE MEMIMESS
MFERCS A T3 Ak S48 Ao
WRAKS 718Wos FEIEsHs 1PHE, 1BEw
Rk Fify, BEULESRE PR AP S
#hgo] pzkslo] ok,

AEHE RGN A E T Qe Xwos g
fEdshe %, IRERAsHs N WEROESE R
B msmEsts M, EESE B A7)

EAY g 7Y Arolth: meAl AikgEs) 4t
B RS i, W, R HaE 82 A
I 9k

ga2r] A% P 99 F4H dsia
9] IWE AY #FW, dELY, ALY T

o] gled, o] F tEHE Fegd g4 v

29 EX WS dASAY 24¢. gsAlE
H3hg 3= glucocortioid, antihistamines(d}s]AEp7l
A), antiallergic drugs, tarolimus, RANAATA, 2
H2ol= AAl So| lth4). of ul: #73des}
cjzodion Fio F zAUHA g RS, AR
7t ZEse] ddeNle AdslE ao.

H2de gdzr) A% BEE H4% AT
7h AE R YEd, olle A7 YH=s) 3
o) 2R 7]AL BAekE £5¢ 5 ¥t o
Uel, 2e dd=s] 38 JaA s 7o
& 4 glo] 23 Yok AR Lel2) e
o BAY A4S WA EASL HOEFNY,
F1ZAQ, AplEFQ F44, 1EAA 544, F
z7 BgH), AR So] YO o)L ¢
27) A%L doy)y) H¢ 2EF Ty HARE
24 IgE 443 9% whgo] Bojshs oz B
353z gk

AY 52 NONga AFE Qb 8704
Aol olgy) HRAF ofs fARE $3 Tl
S, A% U39, Ml AZ 2AS UYshis 2
% =2 zd2 aruncontrolled 43} (conventional
NONg mice)eld 12F ol ¥Y % IE 30|
el 100 74X 71253 olEdA. 5j5Ge]
2 a7} uEg”.

olEy WRode) AEY Wk ofAntx W3
olsiglz 94 wout #AA 23t $A WA
H, wedstd s)dol At s 9
o). olEy] DR gREL A s 44 o}
£y JRQe gEY and By s)dd 4§ %
Aged, B4 Sz dg Y Bugn
the T AIE ool o8 Add WY uhgo] Tha
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Srjetoju]ARu R3] A8 Al 20649

Y= HaEe] gg.

olEy] WRY SN A wiAY HY)E
Boi7}t IgE i} B3 2180 YANEN ZAY
Tl g 9o Ay HR) whgo] ofEw TR
49 Holo} Bee FAs= BT Frlsn
itk olEd R $AllA AE uj ue B
de o 80%7HA WA Row iR om,
lolglx 2 T AESH oF 9B ggZo)
ta 4ol Zrhm, HE: Juladd g 7
$4e 248 A% BAT FANE T AL A
% Z¥A, (D8’ A T AXe) 43 g4 $o) u
3 g ub glon, A2 O T AZY g0
Hg 388 ez daAn AP & B AT
22E IgEY NS F=3= 40 B AEey
¥ IgE 44¢ 23ske ILS7, GE A4S ZEA
71E 67 $& Bu)sh= T A¥E C4' T A
F T2 A¥<), AD 8xje] whx ¥ol 2 53
WMo NE Bl g9 So| T AIX 28] 22
WA, o] AXEA IL4 59 Th2 Ro|EFRI
Zz o] ¥u|Rrks ARo] 2=

olET TR BxIS9) 80% ool WY IE
F37F Z7t50) Qlem®™®) o] £k YHHoz
olEv] WRdel YNE F2Es} Hdse Ao,
olEy] HRoel ¢y y|A% YHF AR WA}
= Aoz uwnse) 7|EAQ A} jato] Pk,

gdzy] Age] WA AL A 27) We
37) wgoz FREEM, 7] WL 399 A
Zol 93 FARB WD T A7) v E
FH4) high affinity receptor(FeeRol 233198 o
gelo] AU FeRl o Agstn Y= 344
(B9 A3 HDATYZ NEE WA A
o gdzv)E dosle s ued
(inflammatory chemical mediator ; cytokine, histamine,
leukotrienes) - ¥-u]817] BTk

old] s 7] WL Th2type 2 Alo|EI
L4, 5, 6, 10, 13)0] tissue fibroblast F+x= epithelial
cell59l  FHA =71l chemokine ; monocyte chemo-
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atiractani protein-1, eotaxin-1, RANTES) A4ME &
dof, 1 A3 GFA AE 53 A7 gelzy)
Wb 292 o)Fahe Rojgf*t®.

E AP E i 8F IgE FA<= 16 77
T} 20 FEojA gzFo vjsld o 555 %} 564
%9 oA e(p<0.01, p<0001) ZAE el
Fg 2), 8F IL6 X FA A2z HI3Y 20
Fo] 612%2] A gle @E000) AT Fast
YelstthFg. 2).

olge dixTd Hlslq FF IL4 T 564%,
IL-5 $3E 484%, I-13 X 465%9) 94 ¢
E@<0001, p<00l) ZAE YePHo2HEg. 3, 4),
2 AEst B AE 28] Fusis IE L6 33
7}, ThollA] Eulse IL4, IS5 2 IL-13 23S o
Age & 4 9l

lymphokine assayl A= IL4 FujZo] Tl
Hj3l fo4 QleE<00) #AE YeER)(Fg
22), facial skin lesionojAjo] IL4, IL-5 L&H(Fg. 14,
15)%} NC/Nga dermatiis skin lesion ofjxj¢] IL-6,
IL-13 $dEg 1944 /94 Ade <00l

p000]) A €A A7|E At BEEe Uz

Z3 gk

Ea LSS} Tl WY 43 R4 Wz
2ol olfe T, BT, 347 2 mast AE
Sl BHsE OOR3 2E £Y tETo vl
4 A= o) 7H43RckEg. 19)

Thl M¥E [FNy, IL-129F 22 Th type 1 Alo|E
7H9I(Th1 cytokine ; proinflammatory cytokine) & 444}
sjo] wtelzio} 793} 2& intaceliular pathogen
ofeshs W wgel Boidch 58 Thi AN
prlge FNvE 9927 932 9o7le T2 A
EE AT IgE A% F7M71E B AT 2o}
g Aae Aoz LAA dbd, £ 4PN 8
4 o Ny 42 02T vt fo4 Qe
(<000) 37HE VEhin(g. 4 B), lymphokine
assayol 48} SRU(Fg. 2)3% facial skin lesionol A
o WA AWFg 14, 19, 9 ¥ st g



A5t 9 390 - EBMIRET SES 8ol NO/Nga o5 B39 tiAle 9%

ARt =EHIG

o] & AT ¥ A8} Thl AToA Hujs
E INVE F7MNA dejzr] |9y v Bdjs
T AXE AqAFo2H, T AXA Thl A
g2 A% 42 WFe ¢ § gk

gd27] 49 dEEe weA¥Y $A77}
2oj3le 3j2el) B9 9% W3 wiAEEd 9
# Fll, ¥ 5o AVHE o mAgHAY g
4, A9 AXY §9), 259 #53 F9 Pug
o Z7bl wE 29, % 38, 7%, 7 59
A 4o g ey,

wetA olEd BHAM X7 FAZ 7SS,
2Z Fol Wzl nj$ Fedd|, B Ao JF
AR YN F v HREIR I 1659 205
)M tizTo] Hgte 722 %ot 623 %ol BAF 7
A8 Yehl2(Fg 1), 223 oA 43¢ ¢
071= AYME, olgd A¥, 9F¥y, 181 7
sz A% g3 FA7t 7Ae H(FEg. 18, 19,
20, 21)& £ A g9 gL 4ol g FoA S
A¥Hoz ZHgFch

A9 o] 71AQ A AAE T AXY BA
88 FHoz olFojch mA T Alxe 843}
of A R olFe WY AA =4 HAHL 3
o43hed] T80 Sul, B& W) Ao o 2 A
A pde g7t Aok

Thl A¥E7} A2sH= Th type 1 Alo]EFIQ1E Thi
A HMEE FEdhs vl Th2 AIXe F43 &
88 A, yhl2 T A¥7h 44sH= Th type
2 Aol EFIIE T2 A¥9] Z4 3 2318 FEshe
WA Thi AlX9] B3IE dAshs 4o A2 43
AAE F8 7YE o)F9 Thid T2 WIS
£4s22, o] F¥o| AojXA HA Thy TR &
#dPoz g oy 71x WgARe #A E9
38,39). ¢alzr) AYE 7 FHPo] T2 BoZ x&
A ARz fug 99 28 Fo ok TR
HEe} g 2] 2] A4 BAE TR AE 7|5
9 3715t T ME 7159 ZAMTh 2F)e

T2 S 59 oldE gtk

A7bHgASe A& o A FAYAE
(DOY APC AZEY gsle] 95 23 FEe
lymph nodell 3lE €58 T AX (mmature CD4',
immatwre CD8)E = 23] REOZ oFAFLt
ol2 e} FAHAR] lymph nodecjx] T AES} B
AX H]go] 73 A 4% 23 28 58
dME T ALY o|Fo| o]Fojx] 27 Fog ¢
Z AT A¥}L Yo Afo] YojuA €t

2 A%< lymph nodecl 4] FACS #41& ol& F
HaFed, A4 BT vjgo] 0382 Yeldd
Bjate, dlz2Fe 1572 e T AX7t 945 #¢
2 ol5o| YoldozR T H¥s} B AL 274
o] Yojdg & 4= UT(Table 3).

ojo] Hj&| AFTFL BT H|&o| 0492 Yeht}, T
AX7t 345 F8o 9sio o]Fo] He o] o
A=l T Axel B Al £73S JEALS ¢
4 SJcKTable 3).

T AT 84 EARA H': ALH
self-Agelt A& FXAAEA 9Jsle] F4shr}
Joju=Hl40), NC/Nga tiZZANE 3718 CDOY'
AEE AZE F Qldew, old v APITA
t DY AES7} AAS Z2ge #3E 5+ A
chTable 3). 223 CD4" AXE B 4F 237
02 o]Fo] doju} thzFe] NGNga Ui Ilymph
nodedl M ZAE YEhiUAY, AFTME 3
Aol R BEE RS B2 & UUTKTable
3),

df27)E Ao 71F FES IgM FE IgGol
A IgEZ upfolFE T M7 SASERAA A
Aseg®, 2 A¥elx IgEd A3 Bh"e
IgM3} B AZ 23} Fo Hj#HoR F719E IgGl
2 [gGa% Y By 22EA 9 wsiy
5 gzdd vise $94 A Fa2EFEg ),
IgE ud Aol Rdozs, B ARst TR A%
843} Als} tjEo| IgE Ao FdE B AX
232 gk Zgo] A ¢ 5 YU
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3 Fo Al ZAasia, IINY 52
ARUA F7FstAT

3. NC/Nga A9 vl FAlE dizTol v
FIAUA A
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