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Effect of SoPungDoJeokTang—-KaMi on cytokine expression with
CD4"/CD25" /foxp3™ (Treg) cell induction in atopic dermatitis-like

skin lesions and IgE hyperproduction induced in NC/Nga mice

Han Dal-Soo, Han Jae-Kyung, Kim Yun-Hee
Dept. of Pediatrics, College of Oriental Medicine, Daejeon University

Wished to examine closely effect that SoPungDoJeokTang-KaMi (SPDJTK) medicines used to atopy
dermatitis disease patient get in atopy eruption control experimentally. SPDJTK medicines controlled CD4 ' /IFN-
¥, and CD4'/CD25"/foxp3" revelation that an experiment that motive allergy immune reponse because an in vitro
experiment stimulates T cells of a NC/Nga mouse same time by anti-CD40/rmIL—4, and interleukin—18, IL-6,
TNF-a, and TGF-8 mRNA outturn that bear in T and B cells decreased remarkably by SPDJTK medicines.
Intracellular staining of splenocytes anti—-CD40/rmIL-4 plus rmIL—4 stimulated as described in a, assessed after
24 h, SPDJTK exerts a mainly immunosuppressive effect that acts at least partially through suppression of the
transcription factor GATA3 expression in CD4" T cells. Atopic dermatitis (AD) usually develops in patients
with an individual or family history of allergic diseases, and is characterized by chronic relapsing inflammation
seen specially in childhood, association with IgE hyperproduction and precipitation by environmental factors.
However, the exact etiology of AD has been unclear. To further explore the pathogenesis and treatment of AD,
a suitable animal model is required. We found that skin lesions, which were clinically and histologically very
similar to human AD, mite antigen-induced dermatitis on the face, neck, ears and dorsal skin of inbred NC/Nga
mice.

Result that Thl cell and Th2 cell observe to be shifted by cytokine expression with CD4'/CD25 /foxp3" Treg
cells induction by SPDJTK medicines could know that SPD]JTK medicines can use usefully in allergy

autoimmnune diease.
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1. A=
1) Aok g 717]
(1) AloF

A oF-& diethyl pyrocarbonate(DEPC),
chloroform, trichloroacetic acid, isopropanol,
Tris-HCI, KCI, MgClL, A8+ &394 (ACK
DMEM Hj%F<d dulbecco’s
phosphate buffered saline(D-PBS),
Sulforhodamin B(SRB), 2-isopropanol, so-
dium dodecyl sulfate(SDS), PMA, ionomycin,
FK506, antibiotics:= SigmaAl (USA) AF&
Abgstom, SEfeld A (fetal bovine se-
rum, FBS) HycloneAt (Logan, USA) A&
S, CD4" T cell isolation kit?} B cell iso-
lation kitE=  Miltenyi (Bergisch
Gladbach, Germany) Al#<, IL-4, IFN-y,
IL-5, IL-13 ELISA kit+ DBioSourceAt
(California, USA) #|#<, LSAB kit DAKO
Ab (Glostrup, Denmark) A3#& AM-g39 o,
71l 4t A2 EF AlFES AMESEATH

(2) 7171

7171 €9FE7] (W, Korea), rotary vac-

lysis solution),

Biotec

cum evaporator (Biichi B-480, Switzerland),
freeze dryer (EYELA FDU-540, Japan), CO
incubator (Forma scientific Co., USA), clean
bench (Vision scientific Co., Korea), autoclave
(Sanyo, Japan), micro—pipet (Gilson, France),
water bath (Vision scientific Co., Korea), vor-
tex mixer (Vision scientific Co., Korea), spec—
trophotometer (Shimazue, Japan), centrifuge
(Sigma, USA), deep—freezer (Sanyo, Japan), At
TdF+5A7] (MS9-5, France),
Real-Time RT-PCR
USA), ice-maker (Vision scientific Co., Korea),
homogenizer (OMNI, USA), plate
(Lab-Line, USA), VarioMACS (Bergisch
Gladbach, Germany), FACScalibur (BD, USA)
2 ELISA leader (Molecular Devices, USA) %

Quantitative

(Applied Biosystems,

shaker
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2) B8

T 1878 9 SPF NC/Nga A# (15-20g)&
Charles River Japan (Yokohama, Japan)A}ol A
TEHEU TES AETLANA LFAR(FA
A FH@7h AFAR Co)st S TH3] T
I 2% 22+2°C, humidity 55+15%, 12417t (light
-dark cycle)®] ZANA 1570 AEAZ F 4
Aol AF&-3H5

3) &

(1) YRGB ARG nuk o] 2= A

B Ao A& F mEEARE KT T4
AAFo|T Ry o Fagiom, AFESF of
=2 fHggta B& dry ol eldte] %
Adate] Abgetdla 2 W& E3Fe e 2
tH(Table 1).

Table 1. Composition of SoPungDoJeokTang
-KaMi (SPDJTK)
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Herbal Name _ Scientific Name Amount(g)
4 s Rehmanniae Radix 6
DN Poria 6
B ERAE Locinerae Flos 6
A5 Arctii Fructus 6

I~ Dictamni Radicis
112 Cortex 6
A Menthae Herba 4
Tl Coptidis Rhizoma 4
Al Akebiae Caulis 4
o Glyeyrrhizae Radix 4
DY Junci Medulla 4
WA Lophatheri Herba 4
BuiS 2/ Forsythiae Fructus 4
Total amount 58

(2) WECERE kS FE25 2
SPDJTK 2 3 &l S5 2,000 mE 7t
of A& FZ7]A 3 A
Y st o5 Sk
vaccum evaporator) 2 F%3to], o] & tA] 52
AZ7] (freeze dryer)E o]&3lo] &b Hzx3h
5

SPDJTK #Z&%& 68 g& 4
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1) Human Fibroblast cells(hFCs) 8 %
AbE Y] 2248 cool D-PBSE 3 3 AlH% &
2o z7ko 7 Aukdt thg conical tube (15 ml)
of ¥l 1,400 rpmell A 5 #z+ AR},
tube®l DMEM ({containing collagenase A (5 mg/
m¢), DNase type I (0.15 mg/ml), antibiotics
(penicillin 10" U/ml, streptomycin 10 mg/m,
amphotericin B 25 pg/m)}S ¥l 37C CO, ¥l
E71dA 2 AP FoF wgsETh 05%

v E] T aT
3] 1,500 rpmollA] 942 gt & DMEM-10%
FBSel 1 49 &<t sj&gFatint. 1 49 §F 05%

trypsin-0.2% EDTAZ hFCs A|XZ Eg3}o]
DMEM-5% FBS #j el 10° cells/ml sE=

ut>o0] 96 well plated] #5353t}

=AW LS SRB assayd Ve A5
gato]l Aol AHEsSith hFCs Al 37T,
5% COy Wl F7]el A 1 AIZF wjFe $ KKSDU
FEE(HF F% 10 mg/ml, 5 mg/m¢, 1 mg/m¢, 500
pg/ml, 250 pg/ml)S 48 A|ZE &t A etHa
¥ FT5 T MIdES WYL ST &A=
2 3] A3t 96 well plate®] ZF wellol 50%
TCA(trichloroacetic acid) 50 (Z 7}8}a 1 A|7F
B AT WA & FHFE 5 3 A o
2 well plateE ¥7] SolA AZ3ATE SRB
(0.4%/1% acetic acid) &4 100 w/wellZ 7}
st AReA 30 B3 dAsEe™ 01%
acetic acid €M o & °F 45 3] A H3 1S 7]
FollA Axsa 10 mM Tris BaseZ 100 ul
/wellZ &3 A7t} o] plateE plate shakeroll A
35 speed@ 5 7t shakingdtal ELISA leader
540 ol A FHES =438kt
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II. In vitro : Splenic T & B cells culture
in atopic dermatitis-like skin NC/Nga
mouse

1. Spontaneous dermatitis in NC/Nga
mouse

Conventionalgr el Al AkSel 18 F# 9
NC/Nga B7Y FolA capillary &g o] &3}o]
100 peo] deffgs Adste] o] F IgE gkl 50 pg/
m¢ o]/Fe] L 7 Fo] wxlo] Ve NC/Nga A+ =
Adeste]l Aol AREEIow  o]&  atopic

dermatitis-like skin NC/Nga A# 2} 3t3ith

2. Atopy dermatitis-like skin NC/NgaX #
o "ZdA T Ax9 B AXe £ € v
NC/Nga A#F 2] v]7&& 2 =3 $ 100 mesh
2 B3jsar 2,000 rpmell A 5 #7194 2 et
of MEE Ittt 7] ACK &9 (83 g
NHA4CIl, 1 g KHCOS3, in 14 of demineralized
water + 0.1 mM EDTA)S A2+ 5 & &
A ste] AEFE AASAT. 2ol G AE
£ 2%° FBS7F $i¥ PBS (PBS/FBS)el
1x10%me2 @A 7] 31 normal rat serum< 5%
HA M7rste] 4ToAlA 15 &3F blocking 3k §,
T A X 2]+ biotinylated antibody cocktail for
lineage {CD8, CD14, CD16, CD19, CD36, CD56,
CD123, TCR y/6, CD235a (glycophorin A)}
(CD4" T Cell Isolation Kit)E 7181, B A%
2]+ biotinylated antibody cocktail for lineage
{CD43 (Ly-48), CD4 (L3T4), Ter-119} (B Cell
Isolation Kit)E 7}ake] Z+2t 4TCellA] 15 &3t §F
SAAT 2479 A EE PBS/FBSE Al H3}e] |
x 107/mE dEetgi, 20 ] anti-biotin
microbeads& 7tstod THAl 4Tl A 15 &7+ ¥+&
ANAY. o] MAEE magnetic column (CS
column, Milteny Biotech)& ©]&3%}o] PBSZ A
H3lo]  FH|EE varioMACSe]
magnetic bead’} EAE AEE FHAIFC
PBSE columng F#3] A& th& columns
Foe Efde YA 5 lineage 949 T

Axet B AIXE 242t #3319

A8,

[¢]

3. Quantitativereal-time-PCR in B cells
cultured

1) s v BAIXEe| Al RNA &8
Atopic dermatitis-like skin NC/Nga A # 2] H]
oA He B AIEES 24 well plateel 1x10°
A E/well2 73l KKSDU F&% (100 ug/
ne)s A sk, 1 AZF F anti-CD40 mAb (500
ug/ml) <k rmlL-4 (recombinant mouse
interleukin—4, 500 U/ml)E 6 Al1ZH&<t FA] vl %
3t B Al E A=, "L S45A2 § ol&
A@ror AEstATh 28 oud A=
31A] ¢ only B cellsE AT oZ ALY L
™ anti-CD40 mAb (500 ug/mé)2} rmIL-4 (500
U/me) wjokat AAek +2 & (control, CT)
o=, rmIL-10 (recombinant mouse
interleukin-10, 50 ng/m¢)& #2]3}1L anti-CD40
mAb (500 pg/ml)¥} rmIl-4 (500 U/m) = =}=3t
TS YA HZET (positive control, PC) 2.2 A&
st Mg Tx F Y AFAE AAstL
RNAzol” 500 pt& 9ol a9 wr7A £33
t}. o] £8 HEHNof| chloroform (CHCL) 50 uf
£ A7k § 156 230 Al £k ol & 4
Lo 156 #7 HA5 13000 rpmoll A LA &
gt F o 200 wel TS F53
2-propanol 200 w9} TF &3 & HH] TE
I deolA 15 w3 EAEAT oE ThA
13,000 rpmell A A 28k ¥ 80% EtOHZ &
Astal 3 #37F vacuum pumpolA]  AZREH]
RNAE FZ33dt. %% RNA+  diethyl
pyrocarbonate(DEPC)E A 2 $F 20 ule] SHF
o] o] heating block 75ColA E&A4 3 A7
% first strand cDNAgHA o] A}&-3}5) ).

2

2) RT-PCR
Reverse transcription ¥F-3-2 $H| ¥ total RNA
2 pgs DNase I (10 U/wh) 2 U/tubes 37T
heating blockoll Al 30 #7F wk$-3 3 75C ol A
10 ¥ 5o wWAgA7)aL, olo] 25 w0 10 mM
dNTPs mix, 1 ¢ random sequence
hexanucleotides (25 pmole/25 ), RNA
inhibitor=4 1 x RNase inhibitor (20 U/ul), 1
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10 100 mM DTT, 45 0 5xRT buffer (250 mM
Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgCls)
E 7Fe 1 e M-MLV RT (200 U/uh)E
thA] 7}etal DEPC A#¥ SRT2A HE
37} 20 w7t HE=E AT o] 20 ule] WS-
ols & Ae H 2,000 rppmoll Al 5 23 G
ZIA 713 37T heating blockoll A 60 & &<t
S A A first-strand cDNAS &4 3 t}g, 95T
14 5 & &<t #Aste] M-MLV RTE &84
3t A7 3 Aol kg " cDNAE polymerase
chain reaction (PCR)°ll A}-&-3}%)

(oo g

)
>

3) Quantitative real-time RT-PCR
Quantitative real-time RT-PCR< Applied
Biosystems 7500 Real-Time PCR system$ ©]
g3t FYtad
A% mouse olionucleotid®] 9718142 v
7} 2t} (Table 2).
Table 2. Primer Sequence

Gene Primer Sequence

5'-TGAAGCAGGCATC
TGAGGG-3'

5'-CGAAGGTGGAAGA
GTGGGAG-3’

Forward
GAPDH
Reverse

5'-CAACCAACAAGTG
ATATTCTCCATGS’

5'-GATCCACACTCTCC
AGCTGCA-3’

Forward
IL-1 B
Reverse

5'-CCCATGAAGACCT
TCACCTC-3'

5 -ACTCTCGGCCTACA
TTGGTG-3'

Forward
IL-6
Reverse

5'-TGGGAGGAAAGGG
GTCTAAG-3'

5'-ACCTACGACGTGG
GCTACAG-3'

Forward
TNF-a
Reverse

5'-AAGCAGCCTTGCA
GAAAAGA-3’

5'-TGGGAAGTGGGTG
CAGTTAT-3'

Forward
IL-10
Reverse

5'-TGGAGCAACATGT
GGAACTC-3'

5 -CTGCCGTACAACTC
CAGTGA-3’

Forward
TGF-B1
Reverse

Cytokine 72 @dS SYBR Green PCR

Master mix (ABDE AFg£3}% 1, internal
standard® GAPDHE A}-£3}% 3L, primere]
F&5%7} 200 nMo] = A 9HS-AI AT
RT-PCR¥]
pre-denaturation< 2 min at 50C, 10 min 94T,
223 40 cycles= 0.15 min at 95C, 1 min at
60Cell A a3kl SPDJTK Fof 2 of 2+
< internal standard® GAPDHZ A}-&3l3 1

target group?] quantitative PCR2 y = x(1+e)n

Quantitative real-time ZzAL:

X = starting quantity y = yield n = number of
cycles e = efficiency® A4l RQ(relative

quantitative) & 74 3} A th

4, CD4'TFN-y'¢} CD4'CD25'foxp3” Treg
cell?] intracellular staining ¥4

18 % NC/Nga A7 ¢ ngolA =5 2
CD4" TAIEE wg a-CD3/a-CD28 Ab (1 g/
m)7} coating® 24 well plated]] EFsto] A=
g3t A7 & 2 (control, CT) o2 Al-&-3}
gom, EHF LT wHlIgAAA ] cyclosporin A
(CsA, 2 ug/ml)eF KKSDU F&% (100 pg/ml)S
7hekal 48 AlZF Bt FAl wi et 247t kg
Z* (positive control, PC)¥} A& -0 2 A3}
Aot w3 a-CD3/a-CD28 Ab (1 pg/m) = A=
A @& only CD4” THIE= Ao AME
34

ek 3 % BD cytofix/cytoperm plus kit
(with BD  GolgiPlug, 555028)%}
CD4'CD25 foxp3" flow cytometry kit (from
BioLegend)& ©]&3to 42 AEWFNE F3t
o] CD4'TFN-y AlE ¢} CD4'CD25 foxp3’ Treg
celld @3AME AASHATE ¥h8 F 3 3] o]
A GrR AT T PFHAEE
A7l2 A sk

ZaaPor FAHAE (%) HE&S AE3A T

mouse

5. GATA3" (transcription factor) T A ¥
9] intracellular staining ¥4

185 % 9] NC/Nga# oA e ngAEE
g a-CD3/a-CD28 Ab (1 ug/ml)7} coating®
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24  well plated] ®F3I T Iz
cyclosporin A (CsA) 5 pg/me, 3} 13 EE AR5 ik
FEE 100 7Vt rmIL-4
(recombinant mouse interleukin—4, 200ng/m¢,
PharMingen)& A elgh § 24A13F Ft FAvj
4 sk wlgEFE 4 A7 Aol GolgiStop (1
ve/ml), PMA (30 ng/ml, Sigma-Aldrich),
ionomycin (500 ng/m¢, Sigma-Aldrich)S = 2] 3}
1 A¥ £8 % BD Cytofix/Cytoperm Plus Kit
(with BD GolgiPlug, 555028)2} Mouse GATA3'
(BioLegend)& ©]&3le] Ztz Alxu dAE &5

rg/mls <

sle] CD4'GATA3 A E9] g e 239

ok owkE & 33] ol A AR F

Agt & FAEX FFEA7IE2 BAAT 24

2L CellQuest TRI;oz ZFAJAE
[elie)

1. SPDJTKS AX54 &3

SPDJTK F&&9 AEZAHS 57483 434 1
mg/me, 500 pg/ml, 250 pg/me Al A &) A5 A o]
LHERA] e ke (Fig.l).

200
180 |

cell viability (%)
=2 B £ &

(=)
=

=

cT 10mg/ml Smg/ml Img/ml 500zg/ml 250.29/ml
SPDJTK extract

Fig.l. Cytotoxicity effects of SPDJTK extract on
human fibroblast cells(hFCs).

Human fibroblast cells (hFCs)  were pretreated
with various concentration SPDJTK extract. The
results are expressed the meant SE (N=6).
Statistically significant value compared with control
group data by T test (¥p<0.05, **p<0.01,
##xp<0,001).

2. In vitro; Splenic T & B cells culture in
atopic dermatitis-like skin NC/Nga mouse

1) NC/Nga A3 BAXAA IL-1B,
IL-6, 283 TNF-a mRNA #AR 23d &
/_\;]

FAE (B9 IL-18, IL-6, 18lx
TNF-a mRNA 32 23dL tx ¢ RQ#tol
1 9w Z2 0795, 0109, 0491°]9x,
anti-CD40/rmIL-43} SPDJTK F% &3} & A v
3 AYEe tEd RQFel 1 9w IL-1B,
IL-6, 281 TNF-a mRNA fdx 2&o]
0572, 0.365, 18]aL 0.8082. = IL-6 47 23l
2 dAFA A=A, IL-18¢ THF-«
mRNA 4=} &S 20-45%0]% 742 E e
Wolch £33 FHHETS rmlL-10S A8t
anti-CD40/rmIL-40. 2 =3k A9 Fx2t
HH e 2T RQ#Eel 1 Lo IL-1B, IL-6,
2] TNF-a mRNA 7%} @&l o] 0.233, 0.546,
a8 3 03752 IL-18, IL-6, 283 TNF-a
mRNA #Ax @& 55-75%0]4 A3
AA wdo] A = A HFig2).

12 1 OLL-lbatamBNA
1 101 WmIL-f mENA
14 0O THF -alpha mRINA
0795 o808
o 08
S
0572
o ] 0546
13 04 0491
g 375 -
B owh | 3
= 04
c 023
B
02
g 10
0+ L
OulyB calls CT PC SPDITK

Fig.2 Effects of SPDJTK extract on IL-18, IL-6 and
TNF-a mRNA expression by SPDJTK extract plus
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anti-CD40/rmIL-4-stimulated murine B cells.
Isolated B cells from atopy dermatitis-like skin
NC/Nga mice were either stimulated with
anti-CD40/rmIL-4 (10 pg/ml) or treated with
SPDJTK extract (100 zg/ml) plus SPDJTK extract. B
cells were not treated (normal; only cells),
co—cultured with anti-CD40/rmIL-4 (Control), and
with anti-CD40/rmIL-4 plus SPDJTK extract for
4hrs. IL-18, IL-6, and TNF-a mRNA synthesized by
real-time PCR was analyzed. IL-18, IL-6, and TNF-
a mRNA express were measured real-time PCR. The
amount of SYBR Green was measured at the end of
each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is
referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time
PCR was performed in duplicate and analyzed by a
Applied Biosystems 7500 Real-Time PCR system.

2) NC/Nga B# 9 ¥|Z BAXAA IL-103%
TGF-B mRNA 37 &d #£4]

FAYT (A4S IL-103 TGF-B mRNA
Az dde iz RQ#tel 1 duw 747
0593 ¥ 081691303,  anti-CD40/rmIL-43}
SPDJTK F&&3 sAMYSd AL a9
RQztel 1 ¥u IL-10% TGF-B mRNA A=}
W o] 2644¢} 06152 IL-10 mRNA F-4z o
de NEFRQEL 258014 7S i
TGF-B #4423 28e 40%0]4 A=A} ®
AN ERTY mll-10& AHgstu
anti-CD40/rmIL-42.2 A=3 AgdTo 4%
e gz RQ#tel 1 9w IL-10 18
TGF-B mRNA {42 23 o] 08157 047327
g zarel Hste] 25 JAE YeRU AT (Fig.3).

31 om-10meNA s34
WTGF-betal mENA —

25 A

[}

15 1

1 0816 0215
{593 0615
0473
05 l
0

Only B cells BC SPDITK

RGQ of Control (CTY group

Fig.3 Effects of SPDJTK extract on IL-10, and
TGF-B8 mRNA expression by SPDJTK extract plus
anti-CD40/rmIL-4-stimulated murine splenocytes.
Isolated B cells from atopy dermatitis-like skin
NC/Nga mice were either stimulated with
anti-CD40/rmIL-4 (10 pg/ml) or treated with
SPDJTK extract (100 zg/ml) plus SPDJTK extract. B
cells were not treated (normal; only cells),
co—cultured with anti-CD40/rmIL-4 (Control), and
with anti-CD40/rmIL-4 plus SPDJTK extract for
4hrs. IL-10, and TGF-B mRNA synthesized by
real-time PCR was analyzed. IL-10, and TGF-3
mRNA express were measured real-time PCR. The
amount of SYBR Green was measured at the end of
each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is
referred as to the RQ (relative quantitative) and is
proportional to the target concentration. Real time
PCR was performed in duplicate and analyzed by a
Applied Biosystems 7500 Real-Time PCR system.

3) NC/NgaX # 9| CD4'TA| E ol A
CD4'/IFN-y  intracellular staining &4

anti-CD3/anti-CD28 (1 pg/mD)Z A}=r3hA] &
© only CD4 T AZ¢ CDA/IFN-y &= 29%
ol ar, anti*CDS/anti*CDZS (I mg/mhZ A=
3 272 CD4/IFN-g° £ 10.8% o]t} &
Aoz cyclosponn A (1 upg/mhE
anti-CD3/anti-CD28 (1 pg/ml)¢} &A1 w3l
CsA A g9 CD4/IFN-y'& 6.8% o|glx, A
gaeog SPDJTK F&+€ (100 wg/mhE
anti-CD3/anti-CD28 (1 pg/mDet FA w3t
SPDJTK &2 Azwe CD4/IFN-y &
169%= thxarol Hlste] 56%°]% F7tst At
(Fig.4).

gﬂdml

Only CD4+ T cell Control CsA (5 pg/ml) SPDJTK (100 pg/m)
: + - +

L T T T T T T T T T

Fig4 Effects of SPDJTK extract on IFN-y+
intracellular staining analysis by
anti-CD3/anti-CD28-stimulated murine CD4" T cells.
Isolated CD4" T cells from atopy dermatitis-like
skin NC/Nga mice were either stimulated with
anti-CD3/anti-CD28 (1 pg/ml) or treated with
SPDJTK extract (100 gg/ml). CD4" T cells were not
treated (normal; only cells), co-cultured with
anti-CD3/anti-CD28 (1 ug/ml) (Control), and with
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anti-CD3/anti-CD28 (1 pg/ml) plus SPDJTK extract,
and with anti-CD3/anti-CD28 (1 gg/ml) plus CsA (5
ug/ml) for 24hrs. After a 24-hours stimulation, 0.6
ul/ml monensin (GolgiStop; BD Pharmingen) was
added and included in subsequent incubations until
fixation. Cells were stained with FITC-labeled
anti-CD4. After fixation in Cytofix/Cytoperm (BD
Pharmingen), cells were washed twice and
permeabilized in Perm/Wash buffer (BD
PharMingen), stained with PE-labeled anti-IFN-y
mAb (BD Pharmingen) and immediately analyzed on
a FACScalibur (BD Biosciences) using CellQuest
software (BD Biosciences).

4) NC/Nga AFHY CD4" TAHXEAA
CD4'/CD25"/Foxp3® intracellular staining
4

anti-CD3/anti-CD28 (1 pg/ml)2 A=3}A] &
< only CD4" T Al3E72] CD4"/CD25 /Foxp3 &
1.3% ©] i, anti-CD3/anti-CD28 (1 pg/ml)&
A5 iz 9] CD4/CD25 /Foxp3™ £ 5.16%
oAt} FAHEZTFO=E cyclosporin A (1 pg/ml)
£ anti-CD3/anti-CD28 (1 pg/ml)<} & Al vl &3t
CsA A g2 CD4’/CD25 /Foxp3™ € 31% &
izl vste] AasE JeElith AdTEde
=2 SPDJTK FEE (100 ug/m)E
anti-CD3/anti-CD28 (1 pg/ml)¢t A1 w3l
SPDJTK %% A#x9 CD4/CD25 /Foxp3'
= 17.3%= tizato] vlste] 34u) o]do] #AA
UERe]  CD4'/CD25'/Foxp3'’
regulatory T cells®] £7IE fF=3:= 2SS ¢
g AH(Fig.b).

Only CD4+T cell Control CsAGpgm)  SPDITK(00 pgim)
s + ) + +

@ zrte

aCD3CD2S _

IEEL | H |
Figh Effects of SPDJTK extract on
CD4'/CD25 /Foxp3' intracellular staining analysis by
anti-CD3/anti-CD28-stimulated murine CD4™ T cells.
Isolated CD4+ T cells from atopy dermatitis-like
skin NC/Nga mice were either stimulated with
anti-CD3/anti-CD28 (1  ug/ml) or treated with
SPDJTK extract (100 gg/ml). CD4™ T cells were not
treated (normal; only cells), co-cultured with
anti-CD3/anti-CD28 (1 ug/ml) (Control), and with
anti-CD3/anti-CD28 (1 pg/ml) plus SPDJTK extract,
and with anti-CD3/anti-CD28 (1 gg/ml) plus CsA (5

ug/ml) for 48hrs. After a 48-hours stimulation, 0.6
ul/ml monensin (GolgiStop; BD Pharmingen) was
added and included in subsequent incubations until
fixation. Cells were stained with FITC-labeled
anti-CD4,and Cychromb.5-labeled anti-CD25. After
fixation in Cytofix/Cytoperm (BD Pharmingen), cells
were washed twice and permeabilized in Perm/Wash
buffer (BD PharMingen), stained with PE-labeled
anti-foxp3 mAb (BD Pharmingen) and immediately
analyzed on a FACScalibur (BD Biosciences) using
CellQuest software (BD Biosciences).

5) NC/Nga A H] A X o] A
CD4'/GATAS3" intracellular staining ¥4

anti-CD3/anti-CD28 (1 pg/ml)2 A=3}A] &
< only CD4" T AH¥ET9 CD4/GATA3 =
0.7% ©]%laL, anti-CD3/anti-CD28 (1 pg/ml)3}
rmlL-4 (200 ng/mDE A= ozt
CD4'/GATA3 = 105% ©lth Atz o=
cyclosporin A (1 pg/ml)E anti-CD3/anti-CD28
(1 pg/m)? rmIL-4 (200 ng/mD <} FA w3t
CsA A @9 CD4/GATA3S = 1.3% & iz
of Hlgte] HAE YERUNAT APTRJAoR
SPDJTK FEE (100 pg/mhE
anti-CD3/anti-CD28 (1 pg/mD3} rmIL-4 (200
ng/mDe} A WYE SPDJTK FEE A 2|9
CD4'/GATA3 = 58%= tlZzwtol Hlste] 45%
o] ACD4’/GATA3" T AX9 transcription
factorg ASE AL & F AHFigh).

Only CD4+ T cell Control CsA(Spgmb  SPDITK(00 pg/ml)
@-CD3/CD28 + + !
1114 (100 ng/my) : + + 3
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Fig.6 Effects of SPDJTK extract on
CD4'/CD25 /Fox3™ intracellular staining analysis by
anti-CD3/anti-CD28-stimulated murine CD4™ T cells.

Isolated splenocytes dermatitis-like skin NC/Nga
mice were either stimulated with anti-CD3/anti-CD28
(1 pg/ml) plus rmIL-4 (200 ng/ml) or treated with
SPDJTK extract (100 gg/ml). splenocytes were not
treated (normal; only cells), co-cultured with
anti-CD3/anti-CD28 (1 pg/ml) plus rmIL-4 (200
ng/ml) (Control), and with anti-CD3/anti-CD28 (1 g
/ml) plus rmIL-4 (200 ng/ml) plus SPDJTK extract,
and with anti-CD3/anti-CD28 (1 pg/ml) plus rmIL-4
(200 ng/ml) plus CsA (5 ug/ml) for 24hrs. After a
24-hours stimulation, 0.6 ul/ml monensin (GolgiStop;
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BD Pharmingen) was added and included in
subsequent incubations until fixation. Cells were
stained with FITC-labeled anti—-CD4. After fixation in
Cytofix/Cytoperm (BD Pharmingen), cells were
washed twice and permeabilized in Perm/Wash buffer
(BD  PharMingen), stained with  PE-labeled
anti-GATA3 mAb (BD Pharmingen) and immediately
analyzed on a FACScalibur (BD Biosciences) using
CellQuest software (BD Biosciences).
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udch Sz
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