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Study on Combination of External Gosamgamibang and
Internal Chenggihaedok-san for the Treatment of Atopic Dermatitis

Hong Yun Ko, Dong Hee Kim=*

Department of Pathology, College of Oriental Medicine, Daejeon University

A combined prescription of GGB and CHS (G&C prescription group) was used to investigate its effects on
immune related factors and histological changes in atopic dermatitis(AD) induced mice. Significant decrease of atopic
dermatitis clinical index in G&C prescription group. In DLN, G&C prescription group significantly modulated the immune
cells. G&C prescription group also showed significant effect on the immune cells of the dorsal skin as well as DLN.
The group indicated significant decrease of the biosynthesis of IL-4, IL-5, IL-13, GM-CSF, cytokines in serum. On the
other hand, the biosynthesis of TNF-a was decreased. G&C prescription group significantly decreased the
immunoglobulin IgE levels in serum. The results suggest that G&C prescription significantly improves atopic dermatitis
through regulation of immune cells and cytokines. Comparative studies with Protopic ointment also showed that G&C
prescription showed significant effect in AD patients, and active application of the prescription in clinicals is anticipated.
However, the reason for the results that oppose to those of previous studies should be investigated. Also, therapeutic
effects of both internal and external applications should be stuided individually as well as for any synergistic effects.
Safety, toxicity, as well as stability studies should follow to develop G&C prescription into long-term external clinical

product.

Key words : Gosamgamibang(GGB), Chenggihaedok-san(CHS), atopic dermatitis
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1k J5(GGB)& HEA o2 9o AHg=o] gdl 2, Hy
o AT, tlﬁif" e %gi olFolW Ao HT Ay

ole] & AFMe #A AD AR E 93 YA &85
i 9= CHSS GGB A& fse AIHoz rdge=s
EBM 753 4744 %}“‘lo Atz shyloen, 49 W
71E AP TY HHOR olEY AR FE F23 NC/Nga
A # 9] DLN(draining lymph node), dorsal skin % 37 5ol A
o 99 A= s AT

A w

1. A=
1) 5=

49E TEHEIFEA

£l —’F;ﬂ\ %9 NC/Nga micex 5%

3 TR 1A (FAA FHL AR
Co., korea)$} £& FE3| FF38IL &% 22 + 2T, $% 55 +
15%, 12X 7F-12A1 7t (light-dark cycle)2] 734 157 83
7 5 Ago| A3
2) =

2 439 e
GGB= E718h 3% Wil AH&-SF

—

W2 N /7 (Gosamgamibang  ©] 3},
T WU 7 55

ki wLRE e A8 Fo A

(Chenggihaedok-san ©|&}, CHSZ 37 %‘)94 T4 FAES o
Aojsha 54 Sy Aol A Fhstel 44 F Agsgon, 1
&3 23 g7 2o(Table 1, 2).

Table 1. The Prescription of GGB(13])

BE L £ E RE
B Enythrinae Cortex 8
TERF Cnidii Fructus 8
" 5 Scutellariae Radlix 8
= 2 Sophorae Radix 6
5 % Fagopyrum esculentum Moench 6
A B Gypsum 6
BIEE Houttuyniae Herba 6
it B Duchesnea Indica 6
n & Resina Pini 6
w2 Adenophorae Radix 6
=) 3574 Dictamni Radicis Cortex 6
b Kochiae Fructus 6
" Ot Loess 4
X & Charcoal 24

Total amount 84.4
Table 2. The Prescription of CHS(1%])

B E R B Mg
B A Talcum 10
n B Cnidii Rhizoma 4
B5 R Saposhnikovia Radix 4
g B Angelicae Gigantis Radix 4
SRSt Paeoniae Radix Alba 4
H T Menthae Herba 4
E 3 Forsythiae Fructus 4
W E Ephedrae Herba 4
T M Natrij Sulfas 4
X H Rhei Rhizoma 4
A B Gypsum 4
[ d Platycodi Radix 4
- Scuteliariae Radlix 4
20K Morus Cortex 4
B ot Atractylodis Rhizoma White 3
I Schizonepetae Spica 3
5 B Zingiberis Rhizoma Cruadus 3
' F Gardeniae Fructus 3
H =B Glyeyrrhizae Radix 2

Total amount 76

3) Aok
2 Ao AFE-E AF F collagenase, trypsin-EDTA, acetic
acid, tris-base, tris-HCl, paraformaldehyde, dulbecco’s
phosphate buffered saline (D-PBS) 52 SigmaAl (USA) A&
AHE3F o H, SHlol8 3 (fetal bovine serum, FBS)& Hyclone
A} (USA) Al%E-S, DMEM2 GibcoAl (USA) Al %EE, Protopic
Ointment 0.1%= Astellas Pharma ManufacuringAt (USA) A&
<, TNCBe SolAY (Korea) AEFE, nti-CD19-FITC,
anti-CD8-FITC, anti-CD4-FITC, anti-CD25-PE, anti-CCR3-PE,
anti-CD11b-FITC, anti-Gr-1-PE 5 BD-PharmingenAl (USA)
AFE, IL4, IL-5 IL-13, GM-CSF, TNF-a ELISA kite
BiosourceA} (USA) #|3#<, IgE ELISA kiti= ShibayagiAl (Japan)

AFL TS ASSHACH, S i AFe EF AGE
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B AR A J7lE BESY] (Lsazte ek,
Korea), #% SH73A (Rotary evaporator, Biichi B-480,
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 (3+%¥, Korea), deep -freezer (Sanyo Co.,
Japan), ice-maker (Vision scientific Co., Korea), flow cytometer
(Becton Dickinson, USA), 7500 Fast
Real-Time PCR system (Applied Biosystems, USA), ELISA
reader (Molecular Devices, Co., USA) &< AF&-3}% T}

Applied Biosystems

2. %
1) A8 FF

A% GGB, CHS 5 WHA| #&Foll S/4 4,500 mE 7}at
of FE g7l A AT &5k AL A F 480 mlE st
o, A% FHAAZ sFAAT. FF4S T4 1xV|E o
ato] d 2T 215 g 180 g2 ¥E B (80C) tdA A
o FEZ 3A8t AEET
2) ARA fre

7 F%°] @ NC/Nga #79 5 795 7MKaA AR
A7} vk 978 A A 7t XITr‘ﬂ T 24AZF UAEA
o} 1% TNCB €9 (oFHE : 28B9Y =3 : 1) 200 ulS 5

Rl X3, 44 F 0.2% TNCB &8 thA] 150 ul X3}

Ak 3Y FREE 1F Yo 2~3H4 02% TNCB €9 150 ulZ
T 9ol 473 =2
3) A& A¥

AYL ) 2Fo 2 Ura SR 0.1% Protopic A

0.

E:T’-_?S‘}‘},?\Q_U:], GGB

FTEE 1
/28 g/days] ¥=& A+

THTE Y9 Y U

100 mgE HEE fd “Hoﬂ 5
sk CHS A2l (013}, G&CE
9 2-33] 150 ul¥ EFE, CHS
Fog 552 WA, 01z

o7 APt
4) ¥ H7t

oFE A g 55 Fof| ol R AN UutH O T ALEH
AFH St PR AFHIE AASHAY. HUF FELS 3
gt (Erythema), 7}#1 %3 7% 3% (Pruritus & Dry skin), ¥
Z 8% (Edema & Hematoma), #l5-&(Excoriation), 413
(Lichenification) 2 57}#] o]t} Ztzhe] &2 §1S (0), & (1),

[T

rr

o o of

FTEE (2, AT B2 A
5) FFHAEZ 4

A3 F5 ¥ TNCBE #'#¥ NC/Nga #F |4 draining
lymph node (DLN), Hj 5 27 E 44 &35l 100 meshE 7—}

Ho

o

59
t}. o] = 23] A F 3 —?— cell strainer®] EFA|A AE 0|9 &
A 2Holy BrES AASFAL o]E AEd ACK &9

(8.3 g NH4Cl, 1 g KHCO;s in 1L of demineralized water + 0.1
mM EDTA)S A-2o]X 58 F<t Aeste] HEFE &84)7]
1, tA] D-PBSZE 23] AHg & 0.04% trypan blueZ @23}
| E 5 2@%& ellS 5 x 10° cells/m o] FEZ
23k 4C Oﬂ Al H Y9 F 4 A (Immunofluorescence staining)
2AEAT. ZHz) ant1—CD19-FITC, anti-CD8-FITC,
anti-CD4-FITC, anti-CD25-PE, anti-CCR3-PE, anti-CD11b-FITC,
anti-Gr-1-PE & ¥ 3083 d&olA wAAT. wE ¥ 33

o)} A F AYAAFE FASL flow cytometryE ©]-8-3}

=

_{ o

=z
KN
=

3'? ethyl ether® U]——A?—?}

d& TEesth IL-4, IL-5, IL-13, TNF-a, GM-CSF
ELISA kitE o]&dt] th&3 Zo] sttt 2t welld 873

< 50 p¥ #F3}3L biotin-conjugated antibodyE 50 p0¥ 718}
o e & 2A17F 53k 37T A WH3-A]7] 2L washing bufferS
o]-§3te] 43] AH ATt o] & Tl 100 pL9] streptavidin-HRP

Working solutions 7}ste] 30 &< A2eA WA &

3
washing bufferg ©]-83}¢] 43] A4 3}¢ ). 100 /1,1&94 stabilized
chromogens 7}8ted Aol A] 3083F W& & 100 4L9] stop
LAS g st ELISA reader® 450 nmoA] &3 5E =43}

At IgE A Fe] $4L ELISA kitE o] &3t o3 2o
=33t th. FAE coating &% & H 543} microwelloll

coating?t & 4Tl 4 overnight 3tHth. 7zt well& 33] washing
4T Aoz A T ¥ (1008 2A4)S 100 wH EF3)

ATt °olE oA WA el washing &5 &2
2 23] AAH% thF, avidin-HRP con]ugated antibody 100 &
Agsta 1A Aol WA F oAl AHsA. o 7]¢l
TMB 7]12& 100 oA £F3h3 oA 3080 A& the
50 1b2] stop &N-& He]g & ELISA reader 450 nmol A &3
=5 S48

N T A

) SAIA Y
st 4o 2RE 92 Zi3E mean * standard error
(SE)E 71533, 948 HF2 Student’s t-test w41 S ©]
&3t 243
2 3%
1L NC/Nga Aol R Aol v FF
F%3 2] NC/Nga 4FE AL & TNCBE L ¥3lo] g
3% FEAZIEA Sl GGB 22 ]9t CHS 774 Fo&
AAIBHAT Fig. 12 9F7H 13570 25 M40 2 gz,
Protopic 2], G&C Ao 5 HT A= MA A=
2 Jehi2E Aoz, 4% 135%0E G&C Mol Had
o HsiA FFAe] AAGA AAHASS AT F Ut
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(Fig. 1). ¥4 A b=y ﬁ%ﬂoﬂ% g F A5 55
of 3%-de] At AxE #sA P st AT A,
ZT2 9.7 + 1.5, Protopic Z%E]-EL% 0 + 09, G&C A7+
72 £ 212 9 HQ (*p<0.05) #AE JERN A THFig. 2).

rlo = ot

Control Protopic G&C

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

12

10

Clinical skinindex
@

Control Protopic G&C

Fig. 2. Effects of G&C 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, *p<0.05).

2. DLN 4] "HA X wslo] W= 9%
1) CD19+ A X Hlgd mA= 4

4tE 20360 + 0552 (%), &2 30.835  1.945 (%)=
vt tizTel A Aol Hlske] #9748 ,J% (+p<0.05) =7}

£ YER 2L, Protopic A& w-2 23.385 + 0.559 (%), G&C A
2T 24170 + 0.283 (%) & ZH2t YEh th 2ol Histe £
4 YJE (*p<0.05) #FAE YehH A tHFig. 3).

2) CD8+ A X H & mXe JF

812 19.310 + 1.630 (%), HET-S 12.035 £ 1.175 (%) &
Z Yehg giz7ol A gogel viste 24381931, Protopic A
& 17.805 + 0.835 (%), G&C A2 15635 + 0.025 (%)=
bt izl Hlste] S7tstfthFig. 4).
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25 =

20 -

15

CD19+ cells (%)

10 -

Normal Control Protopic G&C

Fig. 3. Effect of G&C 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 G&C (GGB 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 (p<0.05).

25
20

15 -

CDB+ cells (%)

10 -

Normal Control Protopic G&C

Fig. 4. Effect of G&C 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 G&C (GGB 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 = S.E.

3) CD4+ A Hl & vlXE JF

AT 31.960 + 1.004 (%), TIEFE 23590 + 1301 (%)=
UERY tz2 ol A gakatel viste] o4 e (+p<0.05) i
2 e A3, Protopic H2]FE 25675 + 0.643 (%), G&C H2)
T2 25360 + 1146 (%)= JEFITH(Fig. 5).

35
30 -

+
25 -

DA+ cells (%)

10 -

Normal Control Protopic G&C

Fig. 5. Effect of G&C 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 G&C (GGB 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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4) CD4+/CD25+ A Hl&ol ulX= &

2 4885 + 0304 (%), HETE 2,605 + 0.672 (%)=2
Wb ti 2ol A g adarell Wt T"rﬁl*é AE (+p<0.05) 4
£ Y 213, Protopic X & 3.840 + 0.325 (%), G&C A
T& 3.730 + 0212 (%) JEsTHFig 6).

6
5
R4
1
’ Normal Control Protopic G&C

Fig. 6. Effect of G&C 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 G&C (GGB 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).

3. Bl % & (Dorsal Skin) Ul HIAME Wslo] vx= FF
1) CCR3+ M vl &l v|X= G

HAES 3320 + 0283 (%), RTE 9405
bt ggzel Hstel f9)4 Qe (++p<001) E7HE Leh
213, Protopic A2 4210 + 0170 (%), G&C H &) T2 4.485
+ 0276 (%)2 UER} gzl vt f94 e (*p<0.01,

*p<0.05) et A th(Fig. 7).

+ 0,658 (%)=

HrE

CCR3+ cells (%)

JII[

Normal Control Protopic

Fig. 7. Effect of G&C 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 G&C (GGB 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).

2) Gr-1+/CD11b+ A Bl&ol WX 4
T 2530 + 0226 (%), HERTS 8.275 + 0.940 (%) 22
Uehd tizel A Aol Hldke] A e (+p<0.05) 7}

Ho

oy

ot
oty

2 YeEh A3, Protopic X2 4.305 + 0.035 (%), G&C =
& 4170 £ 0113 (%)2 VehG gzl vlate] §94
(*p<0.05) &5 ErH A thFig. 8).

row

3o

Gr-1+/CD11b+ cells (%)
o

P
1 L
o

Normal

Control Protopic G&C

Fig. 8. Effect of G&C 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 G&C (GGB 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).

4. 83 W Al EFRQ] A mA= F
1) IL-4 A mAE I

A& 13.015 + 3.8% (pg/ml), THET- 204.295 + 13.541
(pg/mt) o2 VEhY Aol Hlgte] oA A& (++p<0.01) &
7} UERISiaL, Protopic ]t 37.600 + 6477 (pg/ml),
G&C A< 28.035 + 3.613 (pg/ml)Z Ve th2ol uls)
o {94 e (*p<0.01) TFAE HER AThFig. 9).

p=Ren=1

250
-+

200

.
@
=

IL-4 level (pg/ml)
N
8

50 -

Protopic

.

G&C

o L

Normal

Control

Fig. 9. Effect of G&C 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 (x+p<0.01).

2) IL-5 BAFol] m A= g

A7 16110 + 3.026 (pg/nl), TET-S 209255 + 20343
(pg/mt) o2 VrehY el Hlgte] o4 IE (++p<0.01) &
7+ YEI 1AL, Protopic A 8]+ 103.505 + 8.549 (pg/ml),
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otE 3| R-ololl gt kit L] 7

G&C AT 124585 + 17.246 (pg/ml)Z UER} thxol Hl
3 fo4 Ae (*p<0.05) FAE e ATh(Fig. 10).

200 -

N
In}
S

=
5]
S

L5 level [pg/ml)

50 -~

o | NN

Normal Control Protopic G&C

Fig. 10. Effect of G&C 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 * 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).

3) IL-13 Ao m A= 9F

AATE 68310 + 26545 (pg/ml), WETE 592110 =+
52411 (pg/ml)E ueht Al Hlstd &4 e
(++p<0.01) Z7}E YERHA3, Protopic X 2|Te 165670 =+
31.410 (pg/ml), G&C A 2] 288.040 + 27.323 (pg/ml)E L}
U ozl Hlste fo4 A (*p<0.05) Fra3F9th(Fig. 11).

700 -
800 -
500
400

300 -

IL-13 level (pg/ml)

200 - :
“ .

Normal Control Protopic G&C

Fig. 11. Effect of G&C 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 rom centrifugation. The levels of IL-13 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 (xp<0.05).

4) TNF-a Aol P& 4

P 6885 = 0.700 (pg/ml), HETL 47370 + 4.398
(pg/mb) 22 YEht Gt Hlgte o4 e (++p<0.01) F
7V YEPSAL, Protopic AT 19590 + 4.766 (pg/ml),
G&C H2|#& 23.955 + 7.092 (pg/mb)Z FER} Protopic *12]
woll ARk el Histe]l freld Al (*p<0.05) FHAsAT
(Fig. 12).

op
i
2
ok
K

60 -

50 -

LIS

30 -

TNF-a level (pg/ml)

20 -

10 -

, I

Normal Control Protopic G&C

Fig. 12. Effect of G&C 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 rpom centrifugation. The levels of TNF-a 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).

5) GM-CSF A g &l n|x= Y3

A& 42,775 + 5918 (pg/ml), THZE T2 324.085 + 23.610
(pg/m0) 22 Vel Aol vlste F94 e (++p<0.01) T
7}8 el SR, Protopic 22 102705 + 30.823 (pg/me),
G&C AP T 131.645 + 35122 (pg/m)E e thETol ¥l
3o oA AA (*p<0.05) FAFATH(Fig. 13).

400 -
350 =
300 -
250 -
200 -

150

GM-CSF level (pg/ml)

100 -

50 -
. Il
Normal Control Protopic G&C
Fig. 13. Effect of G&C on the levels of GM-CSF 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 rpom centrifugation. The levels of GM-CSF 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).

5. 8% W IgE AR F mAE

IgE FEE 97, 115, 135 247t FTS 35439 + 0.621
(ng/mt), 51.003 + 2.840 (ng/ml), 78.052 + 3.556 (ng/ml), tHE*
2 100.363 + 1.287 (ng/ml), 118.249 + 0.044 (ng/ml), 125.791 +
9366 (ng/ml) S2 UEhY FAFTd Hste {94 A=
(++p<0.01) Z7}2 YEMN 13, Protopic &2 954 62.300
+ 5947 (ng/ml), G&C ML 979 1354 217} 63.053 =+
8.520 (ng/ml), 97.466 + 8.934 (ng/ml)Z elY, thzTol] HIE}
o §94 e (*p<0.05) ZaE YR SThFig. 14).
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Fig. 14. Effects of G&C 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).
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WA ADE EH IgE7} 44<53ta, helper T
cell®] Thl ceuur Th2 cell®] ¥3te} A0 Y. Thiz
Th2E naive CD4+ T celld] SLAFA oA &

%27] Bdule Eot] EAlstE 2o 93
Th2 celld] Z712 9138H Th2 cell& IL4, IL-5, IL-10 ?/] Aol
EJN1S BuskA Ddh 2 114, IL-5, IL-10 52 Th2 cello] &
HigtE 7Hg T8¢ Ato]EIRlolH, o]#dt AEFRIES
Th cellol] &3} /35 < IFN-yo] 2H-&o 233ty thAAx &
Asts As) I, E o] 5 Al BTG BAHZ | 5143IgE
o FEE SN 2R BT Ao [gEY] ko] FH
o] Z7tate Aoz HAHPTGY, 198 Th cello] Eulshe
ALO|EF}RI0] 4430 2 Th2 celld] Zgo] o] L4,
IL-5, IgEe} #u]7} +4®), olE v idlo] A= es Bt

M=

vt 913, % FElLEe] L4 AL AT 2 FEd The
celld] AXE3}E 243, 7] BRG] AYP& A
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A7 B2 B1d b 9lon, Walker 549& TH= 7o 93
IL-4 A2 ol ER P2 A3 WS #do] eS Hustyh
B Ao e FHURTOE FAWEIZEAA P

3 (Tacrolimus 0.1%)E AH&3lATh Tacrolimuste E% &%
o]9] UF<2l Strepto-mycestsukabaenisoll A F% g EAZRY,
AtolZ 223 AT A A8 7)1H S A —cz}%)‘ol 23
S 8589 HY JAAZ olET HRAY 74 TEXE A EA
AT, 71 599 Ao oJakd 0.1% Tacrolimus

S5 olEY IR AAENA EXFIYE B EX
9o ZEgy At RAES HugogM, 7] A8
7} B8 B9t B olEIIFEY S oo tF Hlu

AT} A&HQ Bl 2 FHA Tk

@1@ An WA GGBY CHS AT (o3}, G&CE ¥
ol TNCBZ #2421 NC/Nga 4712 ob=ssj2edo] 413
Ar= Jf}Lq IHol 9t =H3 A, Protopic A+

G&C A& vz vlal| 247 38.1%, 25.8%
oA azrt vehstthFig. 2).

DLN W] HAAXE wsle] nlXe dFS oA BA X
Eolx ¥w gl CD19+ AXE thxTo] Aol vls)
51.6% %7}t ¥FH, Protopic A2 G&CH go] thZ&Tol
v 242} 243%, 21.7% HAFOZN FHA AL e
tHFig. 3). ol £ AE7F AYQ A §-3 A A £
Aol Y& AAEtL glom, 8 57V =§ Aues B
ggith, DLNO| A A3t CD8+ T xiug‘r CD4+ T A E9 v &
< ATt HlE gzl A AR, Protopic AT}
G&C ATl M e F7H8t A (Fig. 4, 5), 1€ 8 579 4
T Agete dAsht vt 577 A7 Aot gutdd. 53
FA3lE CD4+ T M EE helper T cell2X £ H & Alo]E7}
olo] 5o we} Thl celld} Th2 cell2 £3}sA] ¢} Thil cell

agozA

fol
Z 3L

o2t
N

=

& IFN-y, IL-12 9} 28 Alo|E7I1S Bulste 7= ulalA|
RA “ﬁ}E T$H, Th2 cell& IL-4, IL-5, IL-9, IL-10, IL-13
T 2L APEFRIS Astste] BAES A AE HEG
o T JJr Th2e 2% AAe 38 T Huhg& 243}
A Elhtﬂ ADE 53 Th2 celle] B0z {FEE = Aot
7B AN CD4+ T Hl oMo gL sldAg 24 Y

ol A Th2 cell Al E71¢191 L4, 1L-5, IL-13¢] 74 (Fig. 9-11)
OIEF I RG] MAHASS ovlstH, e A7 ATebe] Aol
= A& B¢ A7t 228 Ao E Az HTh

g3 5 AT A} vpAVIAE, B AP A9 |
23 T A EQ] CD4+/CD25+ M 9] H] &2 DLNO|A t=7
Aol vl oA Al A3 (+p<0.05), Protopic
AT H G&C Aw e $7H8 YEMIATh(Fig. 6).

A3 AD Ao A T2 SAME E77F BEE o 24 AD
A BT Qo] ZzHMY, &l Th2 AEdA AaEE AL

o|EFIRlo] TAT 47 $7]) B wkgo EF HHE T

A7 BES FP8e A02 BRu¥Ha gtk B A

fo 12

¢

SATS BAE NY 2502 PRHE WY AL CCRI+
AZ 5o wgo] gEzelA Azl wa Fo4

o)
3
g

s}

(++p<0.01) Z7}8}9 3L, Protopic A2l T# G&C
ol Bls) F94 QA (*p<0.01, *p<0.05) A2 AL
AEZREH 379 58S F7H71= IL-5 A4
LA ek AFo|H(Fig. 7, 10)

Dorsal skinollA] #HHT9e Eo] Ax W
Gr-1+/CD11b+A Z 9] vl &S AHE A3}, vz o)A
o Hls| #2974 AUA (+p<0.05) F7}8FH 3L, Protopic A&
G&C AGwllMe F94 de (p<0.05) #4a 2345 Ve
7 80P AT Ao} YA PO, GaCe F7}F FH T
o 9% Ta FUF FEG AlEAIY G AAd fro A
4& Ak THFig. 8).
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010111 ;H/\l—o y_q. /\ﬂitﬂ— 1;-1 oo 45 *@*]'?}E]- Th2 /H]E
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9 WA BE TATE ST
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Protopic A 8]} G&C Aol A= tlxel vlal] 94 3
Al (*p<0.01, *p<0.05) A H =], 53] the Aol E7klel H]
3 L4 AR Fart FEHY A 2 AR FolEd &
g UehliFs @z A%E Hof JhFig 9-11).

Aol M 9] TNF-a9} GM-CSF A4 &2 tlzato] Fadadl
HI3 28 UA (++p<0.01) F7F3FA.0.H, Protopic A &9t
G&C A& FHastoith(Fig. 12, 13).

1 dhel] IgE AAYFE IL4 A Ee G&C AT
1357 A 2ol vlsf 24 A (*p<0.05) 7
Bt B AJg7F BAIEY B35 AAsts WY
e & F AUNTHFig 14).
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