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Combinational Treatment of Oral Chenggihaedok-san
and Topical Solar salt on Atopic Dermatitis

Hwang Yong An, Dong Hee Kimx

Department of Pathology, College of Oriental Medicine, Daejeon University

In order to investigate the therapeutic effect of SSC, NC/Nga animal model resembling the AD-like symptoms
were used to measure the changes in cytokines and histology. SSC prescription group showed significant decrease
in the atopic dermatitis clinical index by 40.2% compared to that of the control. The SSC prescription had significant
effect on immune cells that are related to inducing AD symptoms. SSC prescription also increased the ratio of immune
cells in DLN that were not directly involved in AD symptoms. SSC prescription group showed significant decrease in
the level of cytokines within spleen cells and DLN. The prescription also decreased the level of immunoglobulin IgE
levels in serum by 25.3%. The thickness of epidermis and dermis as well as the precipitation of erythrocytes were also
observed. The results indicate the therapeutic effect of SSC in the treatment of atopic dermatitis through immune
modulation. The study will provide a broader applications in the treatment of atopic dermatitis. Particularly, skin
regeneration effect and supplemental use of topical application of SS in atopic dermatitis treatment had been reported
previously, and further investigation on the dose dependent effect as well as skin irritation studies of SS should be

followed.
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A Ea ol 243 FUA AR (FAA TR AR
Co., korea)o} & 3] FF3tn &% 22 £ 2T, % 55 ¢+
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Table 1. The Prescription of CHS(1%&)

BEL £ E R A2
B A Talcum 10
D=3 Cnidii Rhizoma 4
S Saposhnikovia Radix 4
g5 B Angelicae Gigantis Radix 4
BEZE Paeoniae Radix Alba 4
A Menthae Herba 4
# 3 Forsythiae Fructus 4
MR & Ephedrae Herba 4
o} Natrii Sulfas 4
X & Rhei Rhizoma 4
A B Gypsum 4
L Platycodi Radix 4
# 5 Scutellariae Radix 4
20K Morus Cortex 4
B it Atractylodis Rhizoma White 3
#OIF Schizonepetae Spica 3
4 B Zingiberis Rhizoma Crudus 3
' F Gardeniae Fructus 3
' B Glycyrrhizae Radix 2

Total amount 76
3) AleF

2 AP AHEE Al F collagenase, trypsin-EDTA, acetic
acid, tris-base,
phosphate buffered saline (D-PBS) 5+ SigmaAl (USA) A|F<&
A&t o, SEjold A (fetal bovine serum, FBS)2 Hyclone
AL (USA) AlES, DMEM2 GibcoAl (USA) A|E-S, Protopic
Ointment 0.1%< Astellas Pharma ManufacuringAt (USA) A%
S, TNCBE Eo}A%F (Korea) AEL, anti-CDI9-FITC,
anti-CD3-PE, anti- CD8-FITC, anti-CD4-FITC, anti-CD69-FITC,
anti-CD25-PE, anti-B220-PE, anti-IgE-FITC, anti-CCR3-PE,
anti-CD11b-FITC, anti-Gr-1-PE 52 BD-PharmingenAt (USA)
A F-E, IL-4, IL-5, IL-13, TNF-a ELISA kit= BiosourceAl (USA)
A ¥<, IgE ELISA kit ShibayagiAl (Japan) Al&< T3k
AgEAG0D, A5 Ak Aok 5F Aoke AHEFT,

4) 717]
£ A3 AgE 77le FEGRV] (S R,
7 =

St EF4A  (Rotary evaporator, Biichi B-480,

tris-HCl,  paraformaldehyde, dulbecco’s

Korea),
Switzerland), microwave oven (LG, Korea), freeze dryer
(EYELA FDU-540 Co., Japan), CO; incubator (Forma scientific
Co., USA), clean bench (Vision scientific, Co., Korea), autoclave
(Sanyo Co., Japan), water bath (Vision scientific Co., Korea),
plate shaker (Lab-line Co., USA), vortex mixer, heating block
(Vision scientific Co., Korea), spectrophotometer (Shimazue
Co., Japan), centrifuge (3t%, Korea), deep -freezer (Sanyo Co.,
Japan), ice-maker (Vision scientific Co., Korea), flow cytometer
(Becton Dickinson, USA), Applied Biosystems 7500 Fast
Real-Time PCR system (Applied Biosystems, USA), ELISA

reader (Molecular Devices, Co., USA) 5& AH&-3FTH

HSS 103 &l =7 4,500 mE 7}sle] SE oF
s = AL of 2 480 mME oFate], 7t
SHFAANZ 5390 s 44 52 1FRVE o) &5hd
4A 1
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| ¥ NC/Nga BF 9] 5 FH& MZ3A ARG &
AR7E Bud 53] ma Gt AFEHEE 2443 BR8]
th 1% TNCB & (o}AE : £8HY =3 :1) 200 uls 5
Boo] =¥31, 49 F 02% TNCB £94< thA] 150 ul A3}
At} 39 FREE 1FY) 2314 02% TNCB & 150 ulS
5 e 477 @FHAA 11FFEAA) =

3) AlE A=

AP 4l 2502 Y FANZTE 0.1% Protopic &

00 mgE IFFF & B0 5573 8FH A 12578 7A)
zatglon, 559k CHS e (o]3, SSCE E7I%h &
Fool ALAE 1% =2 &34 1Y 2~33 150 ul
£, CHS= 9 mg/28 g/day?] =2 ATFFAE 5577 (8
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9t (Erythema), 7}2}2-2} 7= I (Pruritus & Dry skin), 3%
7 ¥% (Edema & Hematoma), %5 (Excoriation), B4l
(Lichenification) 2 57}A]o|t}. z}7be] &5 ¢l (0), <3 (1),
FTEE (2, AT 32 APt
5) 339} DLNo|A ddAE £

AY FE § TNCBZ 2% NC/Nga AF oA v F 9%
Fo] 9§ 22& &7 chopping ¢ ¥ collagenase 1 mg/m{ (in
2% FBS + RPMI 1640)< ¥ 37°C shaker (140 rpm, 20min.)
GV A ket HEAE Fgste WHORE 43 WHESS
th o]5 MEE ACK &9 (83 g NH(Cl, 1 g KHCO; in 1L
of demineralized water + 0.1 mM EDTA)S A4 5% 5
A st HAETE §aA171aL, thA] D-PBSZE 23] Al

3
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cell strainer& 53 A7l AIEE 0.04% trypan blueZ & 23}%
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%
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fo o

. DLN W & HIAE + Z4L 57 dvig] 2 SAvky <t
oA F2AHE wo] meshs 53 g thd, 97]d ACK
oA (8.3 g NHiCl, 1 g KHCO; in 1 L of demineralized water +
0.1 mM EDTA)S 7}3 & 2204 582 FoF Aelste]
£ g3A]7]3, thA] D-PBSE 23] A2 3+ & cell strainers &3
A7l AEE 0.04% trypan blueZ 43}t

6) % FAE B4

BE]g MEE 5 x 10° cells/ml 9] T2 23 T 4T oA
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HIygFIas  AASAT. dZel anti-CD19-FITC,
anti-CD3-PE, anti-CD8-FITC, anti-CD4-FITC, anti-CD69-FITC,
anti-B220-PE, anti-IgE-FITC, anti-CCR3-PE, anti-CD11b-FITC,
anti-Gr-1-PES Wil 3083 oA wgAI A uhe ¥ 33
ot AgF A AFE FASIAL flow cytometryE ©]-8-5F
o FAsta BAs A

7) A Ul AolEFQ 2 WY Z2EA =
AY F7 F ethyl etherZ v} 3 ool M A% A4
43l AP oS 6,500 rpmoll A 2087 A
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st ohF3 2ol 45 AT. 24 welld €32 50 ¥

33 biotin-conjugated antibodyE 50 w4 7}ste] T3 &
2A17E F<E 37Tl A WE&-A17] 3 washing buffers ©|&3}o] 4
3] AlF3t9th. o]& thA] 100 ul9] streptavidin-HRP Working

N

solutiong 7}3te] 30% &< A2olA §EEAIZ] ¥ washing
buffer& o] &3te] 43 AHIYGTE 100 ul9] stabilized

chromogens 7}3te] ¢Fao A 3083 AAg F 100 <] stop
445 A3} ELISA readerZ 450 nmollA §3 =& A3}
At IgE WA F ZA4L ELISA kitE o] &3l9 o3 2ol
Z43Ah. FAE coating &% &R 343 microwellell
coating®t ¥ 4C el A overnight 3%t} 2 wellS 33] washing
4F gdog AHI T A (1008 34)S 100 p¥ £33}
Ak ol & 1413 T A-2ollA LA Sal washing $H5 &40
2 23] M#3g o, avidin-HRP conjugated antibody 100 &
Agstal 1417 Aol A WA F oAl A FHsEHTE o 7]
TMB 7138& 100 w4 ®F3ha daolA 3087 WX o
50 w09 stop &4& %2]3 ¥ ELISA reader 450 nmoll M &%
TE A3
8) CD3/CD28¢l| 9 &AstE HIZAE Y At EFFQ] AA
F 24

Ay 8 F uFAEZ (1 x 10° cells/well)Z anti-CD28 (1
rg/ml), anti-CD3 (1 pg/ml) A7} coating® 96-well platecl] Al
48A17F B3t wlokst & wj A FShe] ELISA kit (Biosource,
USA)S ©]&3to] L4, IL-5, TNF-aE Z43qch 24 Jue
A W Al EFR] B WY S 2EY IgE 33 W sdsith
9) SAAE

thokst Ao gRE AL AF}E mean + standard error
SE)E 715391, 94 HS52 Student’s t-test FAIHE 0]

$3e] 29

24 %

1. NC/Nga &9 3|5 Ao wx= J3F

75% 9 NC/Nga A7 & AZ3 ¥ TNCBE =Xl
AL FEAFNEA TG SS Az o9 CHS 74 F9&5 4
AlEtgth Fig. 1 & 9FHE 135714 2F 1ASE WET,
Protopic 2], SSC A gw9] IFd F& J=o /4 A=E
e FE AR 2, #F 135 = SSC Aol thxwtol H]

=)
T

A g Rde] AAA NAHANTS &0
7Y AgE olEY RS FUd £ s
o A3t A=E Bed W ostd 24 2A=, iz
9.7 + 1.5, Protopic A&7 6.0 £ 0.9, SSC A& 58 + 1.02
T8 A4S e ATHEFig. 2).

Control Protopic

Fig. 1. Comparison of skin manifestation in NC/Nga mice between
Control and SSC. Atopic dermatitis was induced by TNCB treatment in the

dorsal skin.

12 -

10 -

Clinical skin index
@

Control

Protopic ssC

Fig. 2. Effects of SSC on clinical skin features and severity in
TNCB-induced NC/Nga mice. Clinical skin index of dermatitis was defined
as the sum of the individual scores graded as 0 (none), 1 (mild), 2 (moderate) and
3 (severe) for each of five signs and symptoms (itch, erythema/hemorrhage,
edema, excoriation/erosion and scaling/dryness) ; Symptoms were evaluated by
skin dryness, eruption and wound on the three parts of the body; ear, face and
back. Statistically significant value was calculated by compared with control group
by student's t-test (»+p<0.01).

2. DLN W HAAE #slo] v JF
1) CD19+ A X Hl gl PlA= FF

3T 2036 + 055 (%), NE2T 3084 + 1.95 (%)Z 1}
B ti 2ol Al Blste] fo4 9= (+p<0.05) S7HE
UERA 3L, Protopic #2]w2 2339 + 056 (%), SSC A 2]t
2601 + 052 (%)E e THFig. 3).
2) CD3+ A HI & wAE 4

BT 7746 £ 217 (%), HETS 6733 + 280 (%) 2
et dizaoll A ZAdTted Blste] 7248193, Protopic A €]
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oLEd] IRl ok KA Il EES] 8§ Fo 2

T 74.87 £ 2.28 (%), SSC A& 7277 +
izl Hlstd S7Hs UEhl i (Fig. 4).

0.55 (%) 2 rER

35 -
30
25 | .
20

15

CD19+ cells (%)

10

Normal Control Protopic ssC

Fig. 3. Effect of SSC on CD19+ cell rate of DLN in TNCB-induced
atopic dermatitis model of NC/Nga mice. NC/Nga mice model followed by
the treatment of SSC (SS spray & CHS administration) for 5 weeks. At the end
of the experiment, the cells from DLN stained with anti-CD19+ and positively
stained cells were analyzed by flow cytometry. The results represent the mean
+ S.E. Statistically significant value was calculated by compared with normal
group by student's t-test (+p<0.05). Statistically significant value was calculated by
compared with control group by student's t-test (xp<0.05).

90
80

70

50

40

CD3+cells (%)

30

20

10

Normal Control Protopic ssC

Fig. 4. Effect of SSC on CD3+ cell rate of DLN in TNCB-induced
atopic dermatitis model of NC/Nga mice. NC/Nga mice model followed by
the treatment of SSC (SS spray & CHS administration) for 5 weeks. At the end of
the experiment, the cells from DLN stained with anti-CD3+ and positively stained
cells were analyzed by flow cytometry. The results represent the mean + S.E.

3) CD8+ A X ] goﬂ 1 e 9

4ATE 1931 £ 1.63 (%), HETS 1204 + 118 (%) 22
v dizTell A Bl wliste] 7438k1aL, Protopic A
T 17.81 = 0.84 (%) SSC AT 15.64 + 1.31 (%)2 Ueh}
2Tl vlste] S7betsithFig. 5).
4) CD4+ A|X Bl &0 vXE I4F

ATL 31.96 £ 1.00 (%), HETL 2359 + 1.30 (%)E 1}
B ol A ALl vlste] 24 e (+p<0.05) F2E
YER 9131, Protopic X 22 25.68 + 0.64 (%), SSC A &]¢&
23.85 + 1.09 (%)E WEFAtHFig. 6).
5) CD3+/CD69+ M| Hlgol mx& G

BT 275 £ 016 (%), W2 157 + 012 (%) =2 e

U dizTeA g Hidte] Fo4 e (+p<0.05) i
YEIW A, Protopic TS 239 + 0.06 (%), SSC X2 F
210 + 022 (%)2 YERTHFig, 7).

6) CD4+/CD25+ A X vl&ol vX= F&&

flo

+ 0,67 (%)% b}

gzl A Adatel viste] 94 91—‘& (+p<0.05) #4

E}LH*};LT’_ Protopic *]8]w+& 3.84 + 0.33 (%), SSC A&+
+ 0.52

(%)Z JEFSTHFig. 8).

Normal Control Protopic

Fig. 5. Effect of SSC on CD8+ cell rate of DLN in TNCB-induced
atopic dermatitis model of NC/Nga mice. NC/Nga mice model followed by
the treatment of SSC (SS spray & CHS administration) for 5 weeks. At the end of
the experiment, the cells from DLN stained with anti-CD8+ and positively stained
cells were analyzed by flow cytometry. The results represent the mean = SE.

11

Normal Control Protopic

Fig. 6. Effect of SSC on CD4+ cell rate of DLN in TNCB-induced
atopic dermatitis model of NC/Nga mice. NC/Nga mice model followed by
the treatment of SSC (SS spray & CHS administration) for 5 weeks. At the end
of the experiment, the cells from DLN stained with anti-CD4 and positively
stained cells were analyzed by flow cytometry. The results represent the mean
+ S.E. Statistically significant value was calculated by compared with normal
group by student’s t-test (+p<0.05).
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25
20 -
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335 -
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15 -

DA+ cells (%)

10 -

35

30

25

20

15

CD3+/CDES+ cells (%)

10 F

05

0.0

Normal Centrol Protopic s8¢

Fig. 7. Effect of SSC on CD3+/CD69+ cell rate of DLN in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from DLN stained with anti-CD3
and anti-CD69 and positively stained cells were analyzed by flow cytometry. The
results represent the mean + S.E. Statistically significant value was calculated by
compared with normal group by student's t-test (+p<0.05). Statistically significant
value was calculated by compared with control group by student's t-test
(+p<0.05).

- 1435 -



CD4+/CD25+ cells (%)

Normal Control Protopic s5C

Fig. 8. Effect of SSC on CD4+/CD25+ cell rate of DLN in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from DLN stained with anti-CD4
and anti-CD25 and positively stained cells were analyzed by flow cytometry. The
results represent the mean = S.E. Statistically significant value was calculated by
compared with normal group by student's t-test (+p<0.05).

7) B220+/IgE+ AIE B]&ol] H]x

BATE 034 = 0.08 (%), HETL 4.02 £ 0.04 (%)2 1}
Rtz Tl A el wiEte o4 e (++p<0.01) F7}
£ YR 2132, Protopic A2 2.05 £ 0.11 (%), SSC A 2 ++-&
319 + 004 (%)= 4deht dzaed Hsd {94 Sde
(*p<0.01) #4&E YEFATHFig. 9).

45
40 -
35 -
3.0 -
25 -

20 -

B220+/IgE+ cells (%)

15 F
10 -

05 -

Normal Control Protopic ssC

Fig. 9. Effect of SSC on B220+/IgE+ cell rate of DLN in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from DLN stained with anti-B220
and anti-IgE and positively stained cells were analyzed by flow cytometry. The
results represent the mean = S.E. Statistically significant value was calculated by
compared with normal group by student’s t-test ("p<0.01). Statistically significant
value was calculated by compared with control group by student’s t-test (+p<0.01).

3. ¥l 5 35 (Dorsal Skin) W WA E sl wX& F&F
1) CCR3+ AX Hl&dl p|X= JTF
FAro] 3.32 £ 0.28 (%), HETL 941 + 0.66 (%)°-2 1}
g gadatel vty £94 A= (++p<0.01) S7HE YEA
1, Protopic # 2]t 4.21 + 0.17 (%), SSC # gL 557 + 0.18
(%) 2 Ueht dizaol Hsted F94 A= (**p<0.01, *p<0.05)
25 v Atk(Fig. 10).
2) B220+/IgE+ AIE Bl&ol| HXE JTF
e 146 £ 013 (%), HETS 426 £ 0.09 (%)2 et
U Aol wstel o4 e (++p<0.01) F7+5 YER A,
Protopic X 2]7& 249 + 017 (%), SSC AYTE 2.79 + 0.22

oX,
ks

(%)E vt dizcel Hste F94 A= (**p<0.01, *p<0.05)

CCR3+ cells (%)

Normal Control Protopic 55C

Fig. 10. Effect of SSC on CCR3+ cell rate of dorsal skin in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from skin stained with anti-CCR3
and positively stained cells were analyzed by flow cytometry. The results represent
the mean+S.E. Statistically significant value was calculated by compared with
normal group by student's t-test (++p<0.01). Statistically significant value was
calculated by compared with control group by student’s t-test (++p<0.01, »p<0.05).
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Fig. 11. Effect of SSC on B220+/IgE+ cell rate of dorsal skin in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from skin stained with anti-B220 and
anti-IgE and positively stained cells were analyzed by flow cytometry. The results
represent the meant S.E. Statistically significant value was calculated by compared
with normal group by student’s t-test ("p<0.01). Statistically significant value was
calculated by compared with control group by student’s t-test (++p<0.01, »p<0.05).
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Fig. 12. Effect of SSC on Gr-1+/CD11b+ cell rate of dorsal skin in
TNCB-induced atopic dermatitis model of NC/Nga mice. NC/Nga mice
model followed by the treatment of SSC (SS spray & CHS administration) for 5
weeks. At the end of the experiment, the cells from skin stained with anti-Gr-1
and anti-CD11b and positively stained cells were analyzed by flow cytometry. The
results represent the mean = S.E. Statistically significant value was calculated by
compared with normal group by student's t-test (+p<0.05). Statistically significant
value was calculated by compared with control group by student's t-test
(+p<0.05).
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3) Gr-1+/CD11b+ M X HI & WX = J3F

A TE 253 £ 023 (%), HET2 828 £ 0.94 (%)o2 1}
B 2ol A Al vlste] f24 e (+p<0.05) F7HE
YR 9131, Protopic A2 431 + 0.04 (%), SSC A7+
527 + 1.56 (%)2 UEsTHFig. 12).

4. 83 U AEAQ AR A= 9F
1) IL4 AR F) wX= 9F

g2Te] 13.02 + 390 (pg/ml)E et HbE, dlzde
20430 + 13.54 (pg/me)o = Ve Gl Hlste] o4 3
 (++p<0.01) 718 YENALL, Protopic T2 37.60 =+
6.48 (pg/ml), SSC 2T 6947 + 2157 (pg/m)E e} T
Z3o] vt §94 AE (*p<0.01, *p<0.05) A S ERNG
t}Fig. 13).
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Fig. 13. Effect of SSC on the levels of IL-4 in the serum of
TNCB-induced atopic dermatitis model of NC/Nga mice. Blood was
collected from the retro-orbital plexus under ether anesthesia and serum was
obtained by 6,500 rpm centrifugation. The levels of IL-4 were determined using
a commercially available ELISA kit. The results represent the mean * SE.
Statistically significant value was calculated by compared with normal group by
student's t-test (++p<0.01). Statistically significant value was calculated by
compared with control group by student's t-test (++p<0.01, *p<0.05).

2) IL-5 A4 ol UW% 4
Aol 1611 + 3.03 (pg/m) e YEbd W, fiETe

209.26 + 20.34 (pg/m/&) 2 Yeh Aol Higte f94 9l

= (++p<0.01) S7}5 YEM A, Protopic A2 10351 *

8.55 (pg/ml), SSC A T& 10542 + 31.51 (pg/ml)E UeEFstTt

(Fig. 14).

3) IL-13 Aol mXE 4F

g2To] 6831 + 2655 (pg/ml)E UERE WA, tlzTe
59211 + 5241 (pg/ml)o & VFeput gl Hlste] fo44d 3
= (++p<0.01) S7}& YEM AL, Protopic 2|2 165.67 *+
3141 (pg/mb), SSC A&l 217.14 * 3170 (pg/ml)= e}
gz Hlste] o4 A (*p<0.05) FAFATh(Fig. 15).
4) TNF-a A% X< 9%

B24To] 689 + 070 (pg/ml)S-2 YEh HbE, thERT
4737 + 440 (pg/ml) 2 e AgTel vt £ Sl
(++p<0.01) 7} YEIN I, Protopic ] 1959 + 4.77
(pg/me), SSC A B T-& 22.65 + 8.22 (pg/ml)E LEFTH(Fig. 16).
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Fig. 14. Effect of SSC on the levels of IL-5 in the serum of
TNCB-induced atopic dermatitis model of NC/Nga mice. Blood was
collected from the retro-orbital plexus under ether anesthesia and serum was
obtained by 6,500 rpm centrifugation. The levels of IL-5 were determined using a
commercially available ELISA kit. The results represent the mean + S.E. Statistically
significant value was calculated by compared with normal group by student's t-test
(++p<0.01). Statistically significant value was calculated by compared with control
group by student's t-test (+p<0.05).

IL-13 level (pg/ml)

200 - 7
"l .
..

Normal Control Protopic SsC

Fig. 15. Effect of SSC on the levels of IL-13 in the serum of
TNCB-induced atopic dermatitis model of NC/Nga mice. Blood was
collected from the retro-orbital plexus under ether anesthesia and serum was
obtained by 6,500 rpm centrifugation. The levels of IL-13 were determined using
a commercially available ELISA kit. The results represent the mean + S.E.
Statistically significant value was calculated by compared with normal group by
student’s t-test (++p<0.01). Statistically significant value was calculated by
compared with control group by student's t-test (+p<0.05).
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Fig. 16. Effect of SSC on the levels of TNF-a in the serum of
TNCB-induced atopic dermatitis model of NC/Nga mice. Blood was
collected from the retro-orbital plexus under ether anesthesia and serum was
obtained by 6,500 rpm centrifugation. The levels of TNF-a were determined using
a commercially available ELISA kit. The results represent the mean * SE.
Statistically significant value was calculated by compared with normal group by
student's t-test (++p<0.01). Statistically significant value was calculated by
compared with control group by student’s t-test (p<0.05).
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IgE F&€ 97, 1157, 135 42 472 3544 + 0.62
(ng/me), 51.00 + 2.84 (ng/ml), 78.05 + 3.56 (ng/ml), X
100.36 + 1.29 (ng/mt), 118.25 + 0.04 (ng/ml), 125.79 + 9.37 (ng/

mt) o2 et el vt o4 9le (++p<0.01) 7}

£ YERIT, Protopic Al 974 62.30 £ 5.95 (ng/me),
SSC A& 9579 1354 27 69.52 + 7.99 (ng/ml), 93.99 +
12.83 (ng/m)Z e}, B2l Hlste] §94 & (*p<0.05)
g e v (Fig. 17).

40 - e
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Normal Protopic ssc

Fig. 17. Effects of SSC on the levels of IgE in the serum of
TNCB-induced atopic dermatitis model of NC/Nga mice. Serum levels
of IgE were measured by sandwich ELISA at indicated time points. The results
represent the mean + S.E. Statistically significant value was calculated by
compared with normal group by student's t-test (++p<0.01). Statistically significant
value was calculated by compared with control group by student's t-test
(+p<0.05).

6. CD3/CD28% &A35td HIAAHE W Ato]E7FQ A Fol v
e 9
1) IL-4 A= n| i]—t— A
gt 1657 + 3.84 (pg/m) o2 e &
211.14 + 9.26 (pg/mﬂ)oi ey gaatel viste] o4 e
(++p<0.01) Z7+8 YERH 1AL, Protopic A 2] 104.27 + 13.58
(pg/mb), SSC AT 13947 + 20.95 (pg/ml)Z e} tl &7
o Wt F9A YE (*p<0.05) F2E UYERH U TH(Fig. 18).

p=RER=y

ule o)z

o,

250

++

200

I~

@

5}
T

IL-4 level [pg/ml)
g

50 |

o L NN

Normal

Control Protopic 55C

Fig. 18. Effect of SSC on the levels of IL-4 in splenocytes of
NC/Nga mice. Splenocytes were stimulated with anti-CD3 and anti-CD28
antibodies for 2 days and the levels of IL-4 in the culture supernatant were
determined using commercially available ELISA kit. The results represent the
mean = S.E. Statistically significant value was calculated by compared with
normal group by student's t-test (++p<0.01). Statistically significant value was
calculated by compared with control group by student’s t-test (+p<0.05).

2) IL-5 A wA= JF

FAFol 21.38 + 222 (pg/m)E e HHE, RIS
206.68 = 12.28 (pg/m)S.2 VFERY Aol wste] foA4 9
= (++p<0.01) 715 YeRN 3, Protopic H2|F+ 99.94 +
6.04 (pg/ml), SSC A 98,52 + 15.73 (pg/ml)E YE o
ZTo] wate] §o4 e (*p<0.01, *p<0.05) FAE e
tHFig. 19).
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Fig. 19. Effect of SSC on the levels of IL-5 in splenocytes of
NC/Nga mice. Splenocytes were stimulated with anti-CD3 and anti-CD28
antibodies for 2 days and the levels of IL-5 in the culture supernatant were
determined using commercially available ELISA kit. The results represent the
mean * S.E. Statistically significant value was calculated by compared with
normal group by student's t-test (++p<0.01). Statistically significant value was
calculated by compared with control group by student’s t-test (++p<0.01, *p<0.05).

3) TNF-a
Z2To] 620 + 3.07 (pg/ml)=
+ 218 (pg/mh)E et G Hlst  fol4
(++p<0.01) 7+ YEFN L, Protopic A2l 2097 + 1.
(pg/ml), SSC A B T-& 2536 + 3.41 (pg/ml)E EFSTH(Fig. 20).
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Fig. 20. Effect of SSC on the levels of TNF-a in splenocytes of
NC/Nga mice. Splenocytes were stimulated with anti-CD3 and anti-CD28
antibodies for 2 days and the levels of TNF-a in the culture supernatant were
determined using commercially available ELISA kit. The results represent the
mean * S.E. Statistically significant value was calculated by compared with
normal group by student's t-test (++p<0.01). Statistically significant value was
calculated by compared with control group by student's t-test (xp<0.05).
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°]”‘°] *]“j’“ﬂﬂ]’ﬂ BT BT v FALs
@E‘/} WAZ17F thFstal A fdEol 50% ©l
olE3y HEA X8A Ny A" A
Yo 55 HUE -4 @ mdee APl w4 due Bl
91e1¥), B A3 M MEZ 24,6- trinitrochlorobenzene(TNCB)

Nk A g3te] olED W R ES A Zth TNCBY whs 3
57 FAYA L Bgo] A, £44H A2 ASA
Z ARe FMAAYG FANNEEY, B AgdqMe
NC/Nga A4# <] 5 #&& A 231 TNCBE W =¥ ¥ S5C
£ A3ttt FHHEFOEZE  Protopic A (0.1%
ZE3HTh

Tacrolimuse AR Z22X A FARSE 2871 1& 7FA Y
Bage] Fa g2 589 BAdA Aot} e R A =
A EXgoz jEEded, T I
phosphatase &4 =& ZAAIA #E At E7FI ]
e Aoz deA Yo AFd ABRHE 0.03%9 01% F
A BE owwd kdstm &€ AZACY 01%
tacrolimus A7t & o L X8 572 HAGHO,

A A5 el o IFA A A E SSC AT ol
gzl wsl 402% HAFoEH F94 a7E YEHe
H, FAHETS Protopic At 38.1% A 3FATHFig. 2).

B A% 9 %4949 CD19+"& DLN ol ME FAT
o vl thzTelA 51.6% 7949 UA F7HEA S, Protopic
A2l F3 SSC ATl e iz vlsl 243%, 15.6% Z 7z}
7+ a8 th(Fig. 3).

DLN©j A 9] B220+/IgE+ Al E HI &2 tiZz7to] Aol Hl
3l 1088.2% &1/ JA S71EF ¥, Protopic A 2]} SSC A
e izl vsh 42 49.8%, 199% = 474 F94 A
A2 A (Fig. 9). B cell marker9} IgE ¥4 AEZF9 Zae
UA 71E3 CD19+ A E HIE A A9 E e 2ol
W, v R R XE B220+/IgE+ A E Hl&L Protopic AT
7} SSC Aol A vzl B8] Zh2 42.3%, 35.2% 2 9] 4
Q) ZAE Yoy dud A%E YehitkFig 11). ok
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lENIF G S ALKHor KA dzwlN Fasi, S F38kAL, Th2E IL4, IL-5 55 #HI8ke] IgEst 34k 5ol
A& Ao A Skt Atz Aol A ol|] T AE ¥l olgt Mg¥hES £X3AT Th1o] W2 JAste 2&S &
&ol FUtetAVIe dxzTd AR AT AX HE Hits o} olENF R A9 WA o] f& utZ o]2} st Th1 Th2 7t
FojuEttt & 4 AR o BFgog o|Fojxn, Tha A E7} $A45t4 o]dl th3t A}o]
CD3+e T 9= 9 F&A 9 gelo] 2FE A& Al E7R0] F7HEE Aol
X Qo AYEE 7|5 51, CD4+9} CD8+ £ T =+ & Th2 & IL4, IL-5, IL-13 59| Alo]EFIS F2 Haksle
g3tell g EAsolth 2y o] EAEL FdS HA < ], IL-4= Thl ¥-&& AA|staL, BAIZAA IgE A3 Th2 A
AsteE 93e glon, MHC 42 7Hd3ty Qldste 715S Zg29] B2 2AA7H, [FN-y AAS ZA2AA olEyyi
7FA 3L 9t} CD4+ #4= MHC Alo|Fd& dolr 3 2835 Aol w7 de] Fe8A FEAY . IL5E TATETF
CD8+ #A= MHC Al &-& gobra A-ggich tha] Eatd Toste, Ag olEF IR Aol T2 TATF FUF B
MHC Ao|dis Bo e CD4 EAE 743 TE=ZT9 2 HEZ ol ¥ BT FH3IH, IL-13S IL-49F vixtA 2
2] MHC Adg9s B2 3L CD8 #AE 7 T =+ BAIZAA IgE 4L F=3dr)
9} 28-S stA AP, TNF-a= & %A A (tumor necrosis factor, TNF)Z 1%
ZAT HEFE CD4+ T A EY o} RFZ WSS A ST 1 9 add g §48 dENEY FE il
il A7tRES fFASE JTES s, e CD4a+ 2H T Aol 2% 7rde AAA FHF o He] Aok TNFe &4
ATE & $£79 DBE Ll JO®. DLN oA o A58 T AE, NK A, HlvhA X9} &435td o3l E“Aﬂ
CD4+/CD25+A E Hl&-& FaTol vls] thzdolA 47% 59 FoA F2 BulFEH, d B2 537 wele BE
3 A 7HA% o, Protopic Ml SSC Aol E = EFZAN 719, o] NEES BAHSAAA WBES A A s}b
ol W3 46%, 345% 2 247+ FUIEHHA Woukg A &3 Aolth, & 7P, INFE B-S o] gargo] A7 ¢

[e)
= Yo 2R (Fig §), 2 ABe] WY 28 57E Fod &

42 g3 HeeE Hggs o AIeY, B A3 g4
ATk HIAA EA A F13 TNF-a BAHFL tzTolA ol Hl
Hj 5 3] R0 A CCR3+ M X H]&2 Aol Hle) tjz=Td 3 42 587.8%, 496.8% A ZZ+ 594 UA F7he W, SSC
*] 183.7% Z7}3+ ¥, Protopic 273 SSC Aol A tz Agole thzFa vl 27 521%, 31.6% #4233t
ol HlE] Zb7 553%, 40.0% 2 o4 AA BAEHhFig. (Fig. 16, 20).
10). CCR3 &A= SAHF, Sd7IT Z TAE 5 A= &9 olET WA A i Fad d8s Hddte FA € IgE
o] EA3t= chemokine receptor o]H® A Ao wE oy, &4 ol gt IgEr}l vlTF M E(mast cell), TA7IF
CCR3+ A E W1 &2] ik 8, o] 59 A7 Az} vpds} (basophil) 5% A%e Je| 2 EAsTi7E A Fdoll AA =
AR B A7 otEAIREE JAo aARHAS A F1 £ A 328 59 4% 33 A S BHlEte olEd] dEo
At} Gr-1+/CD11b+ A ZE FArol] vls) 2ol A 229.2% A,
o4 A F718EA 2T, Protopic M SSC A gl A £ AddAMe 97, 115, 135wt 474 A¥ste g3 &
2ol Bls) 2+2k 48.3%, 36.2% A O Z M (Fig. 12), SSC F st 93 W IgE A FS S, dxTe 4T
o7t APTY AF FA2 FYT B AIEA] AHS oA o wa) zZ+zt 183.1%, 132%, 61.1% = A A F71ste
e & 5 gk ™, SSC A e F+e 979 1154 30.7%, 25.3% = 4 AA 7
Aol AAZ L4, IL-5, IL-13 A B A FS 34 A&t thFig. 17). ©] &2 AdE olEF FEPo] IL4E ALt
ol Ws) 2ol 22 1469.3%, 1199.3%, 766.8% = A St 28 HE T AX W&ol 547w, BAHE 23 IgE 4
917%1 Z7rsta ey, ssC Aol MEe dxFd we zHz Aol IL-49] Q8L weths AL 2 17, Fig. 18014 2el®
66.0%, 49.6%, 63.3% ZFA3t% &M (Fig. 13-15), HIZA A4 7 IL4 BE% 4 AFos T3t
A IL4, IL5 AdF FA] Adaed ws) dzadA 24z olel Az Hol 9EAQl FUdEH WAL F7sE
1174.4%, 866.7% 2 +24 & 715 el o), SSC A& Aol HE o olEn TE WH EZdoA 28 HX T Al
FANE hEFo) vls) 34.0%, 524% 2 247 F94 JA 72 W 9 B AXY A4S AAARILZH olET RAS /A
st AtH(Fig. 18, 19). ERAAE FAE £ ARk 2HG AT YR pE
UM AFPRC] olEH FEL A F Syt IL4, ol gzt gt 45 vnst o] R XA o} FEaHE H
IL-5, IL-13 Abe] EFFQl WA F7tert. Ao o= T = e & gloy WAl a% 3 A4 RRA dHAL U
TF7 #sta, T =3 Ao FHE FE BE T AX X F&S A3 7|2 ABE T2 F S Ao Agdy
(helper T cell)9} HAst= A T M 3E(suppressor T cell)”} $)
6, AEAARPE B2 T AL} £2 FEAY B2 T A el 2
¥E Thl & Th2 2 FE5HH, Th12 IL-2, IFN-y 59 Ate]EF}
AL Hulste] AxUe] 7AstE MAE HES e 2238 KAE L GEe] ¢ - W2 B8(6SC) X8 %5 7
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