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(Abstract)

The Effect of Li Zhong Tang on the Suppression of Th2
Differentiation by IFN-y Response in IgE Hyperproduction and
Atopic Dermatitis-like Skin Lesions Induced NC/Nga Mouse

Seo Hui Yeon, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives
The purpose of this study is to investigate the effect of Li Zhong Tang(ILZH-T) on atopic dermatitis
by using NC/Nga atopic dermatitis mouse.

Methods

First, in vitro, we isolated B cells from NC/Nga mouse which induced atopic dermatitis-like skin for
18 weeks. We analyzed FACS by intracellular staining of IFN-y, GATA-3+ and also analyzed cytokines
by using real-time PCR. Secondly, in vivo, after administration of LZH-T to the 12 weeks old mouse
with atopic dermatitis. We analyzed serum IgE, IFN-y level and observed the changes of activated cell.

Results
In vitro, LZH-T decreased the levels of CD4+/IFN-y+ and increased the levels of CD4+/GATA3+.
In vivo, serum IgE levels were decreased and IFN-y levels were increased in LZH-T group compared
to the control group. In PBMCs, the percentage of activated cell - granulocytes, CD3+, CD3+CD4+,
B220+CD23+, and CCR3+ were decreased and CD19+, CD3+CD8+ were increased in LZH-T group
compared to the control group.

Conclusions
This study demonstrates immunological activity of GPJST on atopic dermatitis-like model mice.

Key words © Atopic dermatitis, Li Zhong Tang, NC/Nga mouse
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Arpel] mA = GFT G Gl o}y )
B #Ape] we] 2o W& G o
A7 s Qe Foln Jre] V)5 x

QI3 ofEw] HR-Io] ghofx|wo] #gk AT
L= 1‘%’0] E.J——lq o.]—g‘]/} 14,16,20,21) i%' I [Y%O] O]’E
¥ g 74del A= FEFe] gk A= obA
AatA Eaksit

olol AAb= Eirhpzo] ofEd] Wzl Ao
H A= e APH 0= Fgstaat in vitro
oA 18 2] NC/Nga A7) WA EE &
gate] vEgAaEel] gk #ige] G2
oA WH&-S IFN-y9F GATA-39] Al ¢4
S E3lo] FACS #4319 3L, real-time PCR
o]-g3ato] Ale|EFRRIS At W3k in
vivoell A 12 8¢ NC/Nga AF ol #ihiS
Fogk & 9% T gESH IFN-y9] 55 54
3}a1 PBMCs(Peripheral Blood Mononuclear Cells)
oA A WstE: AEst] o 2
= A7)0l Washs wlolt)

Oo. & 4
1. W=
1) AleF 2 7]7]
Rk

B Ao ALgEl A2k diethyl pyrocar-—
bonate(DEPC), chloroform, trichloroacetic acid, iso—
propanol, Tris—HCl, KCl, MgCly, 487 &g
(ACK lysis solution), DMEM #j%¥% dulbecco’s
phosphate buffered saline(D-PBS), Sulforhodamin
B(SRB), 2-isopropanol, PMA, Ionomycin, cyclo-
sporin A SigmaAl (US.A.) A58 ARE3193 0
™ EloldA(fetal bovine serum, FBS)<



o) 1gE7} S dslar sk

HycloneAHLogan, US.A.) A2, anti-CD3-PE
(phycoerythrin), anti-CD4-FITC (flucrescein iso—
thiocyanate), anti—-CCR3-PE, anti-B20-PE, an-
t-IBHIC ati-QY3-HIC anti-(DOmAL mdl 4,
I -10, BD Gytofi/Cytopam plus Kit, anti-(T8 mAh,

52 Pharmingen*K Torreyana,
USA) AR, CD4™ T cell isolation kit®} B cell
isolation kite= Mﬂtenyi Biotec (Bergisch Gladbach,
Germany)xﬂ S, TGF-B= R&D AHMinneapolis,
USA) AlE-S, IgE ELISA kit SHIBAYAGI A}
(Shibukawa, Japan) A|5&-S AR8311om, 7]E}
A9k AJOkE: 55 AlokS ARESISITE

2) 7171

AR ARE 77 dRFE71(YE,
Korea), rotary vaccum evaporator(Biichi B-480,
Switzerand), freeze drye EYELA FDU-540, Japan),
C0O;, incubator(Forma scientific Co., US.A)), clean
bench(Vision scientific Co,, Korea), autodave(Sanyo,

Japan), micropipet(Gilson, France), water bath(Vision

o] -l NC/NgaF1ollM TEN—y #Egoll o3k Th2 AlEEs} jallell miaks 93 3

certrifuge(Sigma, US.A.), deepfreezer(Sanyo, Japan),
thermocycler system(MWG Biotech., Germany),
ice-maker (Vision scientific Co., Korea), homoge-
nizer(OMINI, USA), plate shaker(Lab-Line, US.A)

AHg ettt

2) &

7 7 F9H2] SPF(Specific Pathogen Free) N
C/Nga A7 (15~ g)= Charles River Japan (Y
okohama, Jap—an)*}oﬂ A Tt s A
k) DPOW]].;(] —rb‘i/\]- s}A) ﬂ 3] 7}. /\PO]:A]_JEJ_

[e]
Co.)9} & 43l %T}’B‘} 2L 242 C, &
5= 55215 %, 12 AJ7F (light-dark cycle)2] 74
oA 1 57 AeA ]ﬂ jr Aol AHg-skqltt.

3) 4=

B Ao ARE Bihig o] TS <Hi
Frim>'P o 28 At Falglon ALg-g
St S E4 el T

H,
scientific Co, Korea), vortex mixer(Vision scientific ~ “g43sto] AR89 gk o ul&¥) ek
Co,, Korea), spectrophotometer (Shimazue, Japan), U3 ZTH(Table 1).

Table 1. Composition of LiZhong—Tang (LZH-T)

Herb Name Scientific Name Amount(g)
N Ginseng Radix 4
[T Aconiti Iateralis Preparata Radix 4
ST = Cinnamomi Cortex 4
WG Astragali Radix 4
ik % Hoelen 4
55 I Atractylodis Rhizoma Alba 4
WO Angelicae Gigantis Radix 4
W7 M Rehmanniae Radix Preparat 4
N Aucklandiae Radix 4
L Glycyrrhizae Radix 2

Total 38
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4) By 25 (°]3 LZH
Bihl 76 goll Z47F S 2,000 méE 7t

of A% FE7|A 3 A

= 59 olFsto] ol Y FREAE

ato], o] & ] A X7 E o]&a}

A%xe 1ZH-T(147 g)s ¥5 E3H-84 0)

A e s 34 ske] ARSIt

2. Y
1) AE=s4
(1) Human Fibroblast cells(hFCs) ¥ %
A AbeE 915 228 cool D-PBSE 3 3]
A F 2 x7ho 2 Ak g, conical
tube (15 mo)ell Yo 1,400 rpmellA] 5 #3F €
ARl tubedl] DMEM {containing collagenase
5 mgmd)e} DNase type I1(0.15 mg/ml),
antibiotics (penicillinm 10 U/mé, streptomycin 10
mg/m{, amphotericin B 25 pg/mé)}S €11 37 C
COz HF7IelA 2 AZE &<k wigatal o,
05 % trypsin-0. 2% EDTAE 71 30 &
T AES vkt T olxEAg A AR
1,500 rpmel|A] 2 3] ¥4 v‘i‘ﬂ‘ﬂ' % DMEM-10
% FBSell 1 ¢ &< wigsisitt 1 79 &
05% trypsin-02 % EDTAR hFCs A|¥E £
3lo] DMEM-5 % FBS #l%el] 10 cells/ml 5
== 90] 96 well plateol] EF3F3t)
2) x4 574
229 S SRB assay2-S okt
Hgste] Aol ARt hFCs Al 1= 37
T, 5 % COz #i¥7]ollA 1 AR wjst 5
LZH-T (3% 5% 10 mg/ml, 5 mg/m¢, 1 mg/md,
500 pg/ml, 250 pg/ml)E 48 ARF St HE]et
Ak MgEE o wigds HEa Qlaket
F8do 7 2 3] AR 96 well plate]
Z} wellell 50 % TCA(trichloroacetic acid)E 50

AIESA

(E 7}8lal 1 A7 B9k 4T WA|EH3Ath
SHFE5 3 AF E‘ra‘ well plateS &7]
oA 11Z33ITE SRB (04 %/1 % acetic acid)
SNS 100 pl/wellZ 718kl A4 30 &
F AAEFS T :L\ﬂjl 0.1 % acetic acid &
OF o 45 3] AHI v F7] FolA Az
3tal 10 mM Tris Base= 100 /well2 &3] 4]
Zt}. o] plateZ plate shakerol|A 35 speed® 5
5-7F shaking3}al ELISA leader 540 nmoll A &

0{

°

2) In vitro

(1) Spontaneous dermatitis in NC/Nga mouse

conventional 3 A el Al ARS-8E 18 =3 <]
NC/Nga mouse®| w4 capillary < ©]-8-3}
o] 100 8] FH& Adek & o] & IgE TF
°] 50 pg/mb ogelaL ¥Fo] o] gl=
NC/Nga mouseE X831t} (] & atopic der—
matitis-like skin NC/Nga mouse(*35])2} aF3th.

(2) Atopic dermatitis-like skin NC/Nga 43512
oA T MxEe} B Mo 2] 2wk

H-S A4E3 ¢ 100 mesholl A 45}
HZAAEE I3 2000 rpmol A 5 E37F 44
w2 AEE Felitt o 7o ACK &
(83 g NH(C], 1 g KHCO;3, in 1 £ of deminer-
alized water + 0.1 mM EDTA)S 2ol 4 5
Bt Agste] 484E AASSIT
S AIEZE 2 %9 FBS7} 31 PBS (2 %
FBS/PBS)ell 1x10°/m= #EFAIZ] 3L normal rat
serume 5 %H Al H7ksle] 4 ColA 15 £3F
blockingdt &, T M| ¥&-2] o= biotinylated an-
tibody cocktail for lineage (CDS, CD14, CD16,
CD19, CD36, CDo6, CD123, TCR /6, CD235a
(glycophorin A), (CD4* T Cell Isolation Kit,
Miltenyi Biotec)E 718}, B Al EE o=
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biotinylated antibody cocktail for lineage (CD43
(Ly—48), CD4 (L3T4), Ter-119), B Cell Isolation
Kit, Miltenyi Biotec)E 7Fste] 712} 4 Coll A
15 #3 WgAZ Azt AlEE 2%
FBS/PBSE AlH 3t} 1x10" /mlE AeakaL, 20
w2l Anti-Biotin-antibody MicrobeadsE 715}
THA] 4 Coll A 15 &1t WAl 7T 18]aL 7}
Z}o] Magnetic column (CS column, Milteny
Biotech)S PBSZ M|28le] 8|81 VarioMACS
(Milteny Biotech)ell %3}l magnetic bead”}

A AEXE S F 2 % FBS/PBSZ

3 2frolg ARl lineage 249 T A

¥ B AZE 77 Alesin

(3) IFN-y" A1Z9] intracellular staining -2

18 S8 2] NC/Nga A7 lx #2]g CD4’
TE v o-CD3/a-CD2R Ab (1 pg/md)7} coating
% 24 well plated]l +5-3 ¥ cyclosporin A
(CsA) 2 pg/mee} LZH-T 100 pg/ml=} 1 pg/mbs
< 7Fato] 48 ARE Bt sA vigEsith ®
S IFN-y A2 Alxy S4S $l8ke] 18
F9] NC/Nga AFIA #2g CD4” TE
"g] o-CD3/a-CD28 Ab (1 pg/m)7} coating®
24 well platedl] -3+ ¥ LZH-T 100 pg/méE
4 day-s<F A viFstlch

282 CD4™ T celloll oFFAE 314 &
24 (Only CD4" T cell), a-CD3/a-CD28 Ab
& A% vz (Control), a-CD3/a-CD28 Ab
I38]3 CsAE APeh FAdNET (CsA), a
-CD3/a-CD28 Ab, 2|3 LZH-TE A3 4
At (LZH-T) o5 ol Aldaalth

=5 4 A7 Aol GolgiStop (1 pg/mb), P
MA (30 ng/m¢, Sigma-Aldrich), 18] 3 jonomyci
n (500 ng/m{, Sigma-Aldrich)S A 2|8}aL, A ¢
+3 % BD Cytofix/Cytoperm Plus Kit (with BD

GolgiPlug, 555028)2} Mouse IFN-y'CD4" Th ¢
ell Flow Cytometry Kit, (from BioLegend)E ©]-&
ato] ZH2 Al A4S Sate] CD4/IFN-y'
Alxe] PFAAas AAskeleh v $ 3 3
ol QliktE A AR A $ AR
&3+47] (Cytometry, BD, USA)Z #415}9
th BAZ2 73 Cell Quest T2 02
AAAE(%) HES AEsSlTh

(4) GATA-3" T M29] intracellular staining
A

18 % 9] NC/Nga AF oA w23 u]7gAl
¥E vg] a-CD3/a-CD28 Ab (1 ug/md)7}
coating¥® 24 well plate] 53+ & FA )=
91 CsA 2 pg/méet LZH-T 100 pg/mbs< 7}
3}al rmIl-4 (recombinant mouse interleukin—4,
200 ng/mf)<} TGF-B (10 ng/m)E A2lgk & 4
day &<t AR &3t

AL CDA™ T celldll oFF A% 8HA] &
£ AakE (Only CD4™ T cell), a-CD3/a-CD28
Ab 9} mll4, 1231 TGF-BE A2 e tiz
(Control), a-CD3/a-CD23 Ab £} rmll-4, TGF-3,
28)aL CsAS A3 iz (CsA), a-CD
3a-CD28 Ab 9} mill+4, TGF-B, Z12]3l LZH-T
& Aes A8 (LZH-T)o& pro] Alds}
ATt

B YEE 4 A17F el GolgiStop (1 zg/mb), P
MA (30 ng/m{, Sigma-Aldrich), ~12]3Z jonomycin
(500 ng/m, Sigma-Aldrich)& A2lataL, A9 &
& % BD Cytofix/Cytoperm Plus Kit (with BD
GolgiPlug, 566028)¢+ Mouse GATA3" (BioLegen
d)E o83t 7+ Al A4S Fste] CD
4'GATA3 A ] dFFe A8 vt

=
St & FAHE 3
x

)
¢}
22738 Cell Quest TEIHOZ FAA
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(5) Quantitative real-time RT-PCR in B cells cu
Itured

@ wjge v B AlEoA RNA #2

Atopic dermatitis-like skin NC/Nga A3 ol 4
B3k B AlXE 24 well platee]l 1x10° A%
/wellZ #3543 LZH-T 100 pe/mi= 22843
a1, k=2 1417F $ anti-CD40 mAb (500
ng/md)3} rmil 4 (recombinant mouse intedeukin4,
500 U/m)E &4 wiFsteltt. 22]al rmll-10
(recombinant mouse interleukin-10, 50 ng/mé)<
Fdzaro = ARgslth LZH-T9 anti-CD40
mAb®} rmIL-4E &A] #jFate] 6 A7t 54
W skl

AR FEAHEE A ¥ A (Only
B cell), a-CD40 mAb, rmIL-4Z 2|3+ oz
(CT), a-CD40 mAb, rmlL~4, 2] rmIL-10%
A3t gzt (PC), a-CD40 mAb, il 4,
T3 LZH-TE AEs A3 (LZH-T) o2
o] Aleiskglt,

g F5 F AT AE AATL F
RNAzol” 500 w02 a1 g8 w7hx] s}
Ao o] &gt Ff-lo]| chloroform (CHCly) 50
W= A7V 315 27 oA Eg5git) o
= 4S9 15 #7F A8 313,000 rpmol A
DAl B2k 3 oF 200 wo] AEAE 343}

EtOH=Z FA8}aL 3 £3F vaccum pumpell A A
zste] RNAE F=3I0th =3
DEPCE Ad 20 we] FH5ol =
heating block 75 ‘CollA E&AI3} A7 & first
strand cDNAZHg el AR&-33ITE.

@ AN FHEL Aaikg

A HA} (reverse transcription) ¥ F=H]%
total RNA 2 pg& DNase I (10 U/u) 2 U/tubeE
37 C heating blockol| 4] 30 £37F ¥H-gA171 &
75 CollA 10 = &< ¥AdA17]1aL, ol 25
10 mM dNTPs mix, 1 @f random sequence
hexanucleotides (25 pmole/ 25 w4), RNA inhibitor
241 1 uf RNase inhibitor (20 U/gd), 1 x4 100
mM DTT, 45 w0 5<RT buffer (250 mM
Tris-HCl, pH 83, 375 mM KCl, 15 mM MgCly)
= 7k 31 wee] M-MLV RT (200 U/ud)= o
A 7¥etal DEPC Ag¥ SR8 HE 73
7F20 p7t ¥ itk o] 20 ped] vk &
groale @ A& H 2,000 rpmell A 5 21t A4
FA17]31, 37 C heating blockol 4] 60 & &
Al A first-strand cDNAS 333 02
CollM 5 & F<t A8kl M-MLV RTE =
3 AR F $ha¥l (DNAE
polymerase chain reaction (PCR)°l AH&-3}3it)

@ Quantitative real-time RT-PCR

Quantitative real-time RT-PCR= 7500 Real-
Time PCR system (Applied Biosystems, USA)&
o]-gste] 333t} Mouse Olionucleotid®] ¢
712 vk Zth(Table 2).

Cytokine #32F €2 SYBR Green PCR
Master mix (ABDE AH-8}931, internal standard
£ GAPDHE AH-3F3 o™ primer?] &&=
7} 200 nMo| = %=% H-S-AJZ T Quantitative
real-time RT-PCR2] 227102 pre-denaturationS
2min at 50 C, 10 min at ¥ C, 40 cyclesS 015
min at 95 C, 1 min at 60 ColA] =ay&}3ict.
LZH-T Foi3} gj3="2 internal standard=
GAPDHZ A3} target group?] Quantitative
PCR<

y
X

e 8] S o

ox 3 (. o
-
olo

el

x(1+e)n

starting quantity

yield
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Table 2. Primer Sequence

Gene Primer Sequence
GAPDH Forward 5 -TGAAGCAGGCATCTGAGGG-3’
Reverse 5 -CGAAGGTGGAAGAGTGGGAG-3'
IL-18 Forward 5 -CAACCAACAAGTGATATTCTCCATGS
Reverse 5'-GATCCACACTCTCCAGCTGCA-3'
L6 Forward 5" -CCCATGAAGACCTTCACCTC-3'
Reverse 5 -ACTCTCGGCCTACATTGGTG-3'
TNF-a Forward 5 -TGGGAGGAAAGGGGTCTAAG-3'
Reverse 5'-ACCTACGACGTGGGCTACAG-3'
IL-10 Forward 5'-AAGCAGCCTTGCAGAAAAGA-3’
Reverse 5 -TGGGAAGTGGGTGCAGTTAT-3
TGF-8 Forward 5 -TGGAGCAACATGTGGAACTC-3'
Reverse 5'-CTGCCGTACAACTCCAGTGA-3'

n = number of cycles

e = efficiency
2 7kt RQ (relative quantitative)s 5743}
o:hjr
AT

3) In vivo
(1) o=y 939 NC/Nga <] Ad 2
LZH-T %<

SPF “gejol| A AFS¥E NC/Nga AHAE A4
- (NC/Nga-SPF) 2.2 319131, conventional 3
Bfell A AR 12 5599 NC/Nga A9 el
A capillary ¥ ©]-83to] 100 wt®] s A
g3t & I3 F [gE/t 3 A4E NC/Nga
AAZS AE3Fe] ) Z (control) &2 3}
A S8 A thx =R CsA 10 mgkg
& B4 v FAF et A diET (CsA)
o7 3o LZH-T 441 mgke & 2 3¢
(12 78 ~14 77) v -7 sto] d9
T (LZH-T) o2& 313ich

i

S

O

2) 8% % IgE @ [FN-y 5% =4
12 733 14 89 NC/Nga 8719 =l

A capillery & ©]-8-31¢] 2F 100 ute] EH&
A8 5 A4dEe]7] 6500 rpmel A 20 w7
At s = 30 weel dHs st 70
ColA W Btal3ith. NC/Nga A7 9] &4
Y] IgE¢} IFN-y & 5742 enzyme-linked
immuno—sorbent assay® 43} Z- welloll
NC/Nga AFolA Add 4 5 w (1/10
dilution) ¢} dilution buffer 45 ZS Z3}&ko] 2z}
wellell £5°8}L, 2 A3k 52t 25 T 224
W38k 3 2 3] washing 958902 A2 3

2 antibody biotin-conjugated® ¥ il 2 A7k
WAL BA] 2 3] A F Ssg R oR
A3 t}g antibody Avidin-HRP conjugated
100 ptE Azetar 1 AlZF Aol A W25
oAl AlF3kglth TMB 718 100 4 &5

(3) PBMCsollAl &3 frAlE 4
ok FolE THe F 14 8 NC/Nga A

A heparing A2 e TA](3 mO) = A E
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3 5 wlg] #0310 mee] ACKE9 (83 g N
HCL, 1 g KHCOs, in 1 £ of demineralized wate
r +0.1mM EDTA)ol| &§ate] 2-eolA 5 &
5ok Aglste] 445 AABI 2 3 1%
o] FBS7} 4 PBS (FACS buffer)= A2 g
3 cell strainer (FALOON)ell S3}A]AH A|Eo]9]
of BEES AASSI 2l PBMCse] &
NEFE 5 x 107 AEZ 24T 5 4 CoA
WY 342 (immunofluorescence staining)<
28K} ZHoll anti-CD3e-PE, anti-CD19-F
ITC, anti-CD4-FITC, anti-CD8-FITC, anti-CD23-
FITC, anti-CCR3-PE, anti-B220-PEZ YL 30
W Dol A WREAIZTE WhE 5 3 3] o]
PBSE A3 2 flow cytometry2] Cell Quest
T2 38 o]g3le] CD3'&CD19’, CD3'/CD
4', CD3'/CD8', CCR3" Z1#]aL B220'/CD23"

ALSE MEEOOR 24 AEs5r

| -

4) TAAL

chpe Agoziy
O

|11
1. NE 54
LZH-T9] NEXZ5AS 57438 A7}, 250 e/

mé3} 500 pg/m7HAE A ESgo] Aol et
A FUtHFig. 1).

2. In vitro
1) Redl-time-PCR analysis on atopic dermatitis—
like skin NC/Nga mouse

: w
i ] R
= |
|
2

=

Bl |

i

T S0 wg'we 500 s 1 mg/nk smg'EE 10 mgink

a1~ ] ENIFRLL

Fig. 1. Cytotoxicity effects of LZH—T on hFCs.

hFCs were pretreated with various concentration LZH-T. The results are expressed the meant SE (N=6).
Statistically significant value compared with control group data by T test.
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(1) C4" THIENA CD4'/IFN-y' intracellular
staining ¥4

AR (Only CD4™ T cel)9] CD4'/IFN-y'
£ 29 %0931, thz+(Control)2 10.8 %0121
o gz (CsATr2 6.8 %] aL, A3
T (LZH-T)< 217 %= vzl Hlate] 7}
s tHFig. 2).

(2) CD4" TAIEIM CDA/GATA-3" intracellular
staining £

2+ (Only CD4™ T cel)] CD4/GATA-3"
07 %0191, Bz (Contro)< 105 %°]13
on oA T (CsA)S 1.3 %o 2tz
Hlste] 7Aslar A9t (LZH-T) 42 %=
izt vete] 7H438k9 ) (Fig. 3).

(3) BAIXZ A IL-1B, IL-6, 18] 32 TNF-a
mRNA 737} 2 4

A (Only B cells)9] IL-18, IL-6, TNF-a
mRNA 34} 2d-S gj27H(CT)2] RQgtol 1
o w) z}z} 0795, 0.109, 0.4910]1%1aL, )
Z1 (PC)2 247} 0.233, 0546, 0.3750] .21
AFT (LZH-T)2 ZH} 069, 0557, 068602
B A = A ek(Fig. 4).

(4) BAIE A IL-103 TGF-B mRNA #3
2F vk B4

AT (Only B cells)®] IL-103% TGF-B
Az B S h 2 (CT)Y RQo)
7

-1
2 tjRwET ofk Sbeklal, TGF-B
mRNA 82 &2 o2l =l ek(Fig. 5).

Ol CD4® T exl Loty ol Cad i ooy L. EH- T{I0E 50! nE)
2y |l a | | ]
T ! I 1 | b )
: ] wapl- ) || e :I DI | )
> I g | |
¥ 11 1 . | 1
| | I !
W W T T T T T T~ ™

T Tir
— R T &Y-PT

Fig. 2. Effects of LZH-T on CD4+/IFN—y+ intracellular staining analysis by anti—CD3/anti—CD28—stimulated

murine CD4+ T cells.

Isolated CD4' T cells from atopic dermatitis-like skin NC/Nga mouse was either stimulated with a-CD3/a-CD28
Ab (1 pg/ml) plus treated with CsA (2 pg/ml) or LZH-T (100 pg/mf). CD4" T cells were not treated (Only CD4*
T cells), co-cultured with a-CD3/a-CD28 Ab (Control), with a-CD3/a-CD28 Ab plus CsA (CsA), and with a-CD3/
a-CD28 Ab plus LZH-T(ILZH-T) for 4 days. After a 4 days stimulation, 0.6 ¢¢/m¢{ 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
Permy/Wash buffer (BD PharMingen), stained with PE-labeled anti-TFN-y mAb (BD Pharmingen) and immediately
analyzed on a FACScalibur (BD Biosciences) using CellQuest software (BD Biosciences).
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Fig. 3. Effects of LZH—T on GATA—3'/CD4+ intracellular staining analysis by anti—CD3/ anti—
CD28—stimulated murine CD4™ T cells.
Atopic dermatitis-like skin NC/Nga mouse was either stimulated with a-CD3/a-CD28 Ab (1 pg/md) plus rmll—4
(200 ng/mf) plus TGF-B (10 ng/md) plus treated with CsA 2 pg/ml) or LZH-T (100 pug/ml). CD4" T cells were
not treated (Only CD4" T cells), co—cultured with a-CD3/0-CD28 Ab plus rmIL-4 plus TGF-3 (Control), and
with a-CD3/a-CD23 Ab plus mmll.4 plus TGF-3 plus CsA 2 pg/ml (CsA), and with a-CD3/a-CD28 Ab plus
L4 plus TGF-B plus ILZH-T (LZH-T) for 4 days. After a 4 days stimulation, 06 /m¢ 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-GATA-3 mAb (BD
Pharmingen) and immediately analyzed on a FACScalibur (BD Biosciences) using CellQuest software (BD

Biosciences).
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Fig. 4. Effects of LZH—T on IL—13, IL—6 and TNF—a mRNA expression by LZH—T plus anti—CD40/
rmIL—4—stimulated murine B cells.
Isolated B cells from 18 weeks of atopic demmatitis-like skin NC/Nga mouse was either stimulated with a-CD40
mADb G00 pg/mfd)/ Tmil.-4 (00 U/md) plus treated with rmIL-10 50 ng/mf) or LZH-T (100 pg/ml). B cells were
not treated (Only B cells), co-cultured with a-CD40 mAb /mil.-4 (CT), with a-CD40 mAb /mil4 plus mmIl.-10
(PO), and with a-CD40 mAb /mill4 plus LZH-T (ZH-T) for 4 hrs. IL-18 IL-6, and TNF-a mRNA synthesized
by real-time PCR was analyzed. IL-103, IL-6, and TNF-a mRNA express were measured real-time PCR. The
amount of SYBR Green was measured at the end of each cyde. 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.
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Fig. 5. Effects of LZH-T on IL—10, and TGF—B mRNA expression by LZH-T plus anti—CD40/

rmlL—4—stimulated murine B cells.

Isolated B cells from 18 weeks of atopic dermatitis-like skin NC/Nga mouse was either stimulated with a-CD40
mADb (500 ug/mf)/ TmlL—-4 (500 U/md) plus treated with rmIL-10 (50 ng/mf) or LZH-T (100 xg/ml). B cells were
not treated (Only B cells), co-cultured with a-CD40 mAb /mil.-4 (CT), with a-CD40 mAb /il plus mmil.-10
(PC), and with a-CD40 mAb /mill.~4 plus LZH-T (LZH-T) for 4 hrs. 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 7300 Real-Time

PCR system.

3. In vivo
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2) PBMCsdlA¢] SAAE v]& 4

(1) Granulocytes®] cell content

Granulocytes®] ZHIAE WIE(%)E S43H
A} AR (NC/Nga-SPF)S 235 %0]31aL
27 (CT)S 578 %2 A ol Hlal —2—7}0}
N, A UET (CsAT AET (LZH-T)
247}k 36.3 %, 451 %= el Hlake] 74
3 th(Fig. 7).

(2) CD3'&CD19", CD3'/CD4", CD3'/CD8"
cell content
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Fig. 6. Effect of LZH-T on serum IgE and IFN—y level in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse at 12 weeks of age was maintained under conventional conditions, and orally
administration of LZH-T and intraperitoneal injection of CsA (10 mg’kg) for 2 weeks. Blood was collected from the
retro-orhital plexus under ether anesthesia and heparinized immediately thereafter. Plasma samples were obtained by
centrifugation and stored at ~APC until use. Total IgE and IFN-y levels were measured by a sandwich ELISA using an
TFLISA kit (Shibayagi, Japan). Fach point represents the meantSE of six mice. Statistically - significant value compared  with
compared with control group data by T test (*p<0.05,#*p<0.01, *#*p<0.001).
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7. Effects of CsA and LZH—T on the percentage of granulocytes gated cells in PBMCs cells
in NC/Nga mouse.
Atopic dermatitis NC/Nga mouse at 12 weeks of age was maintained under conventional conditions, and orally
administration of LZH-T and intraperitoneal injection of CsA (10 mg’kg) for 2 weeks. NC/Nga mouse PBMCs
(2x10° cells/mf) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry.
Total cell content (%) of granulocyes from FAC & SSC in NC/Nga mouse.
NC/Nga-SPF : 12-weeks-old specific pathogen free(SPF) NC/Nga mouse
CT : 12-weeks-old conventional NC/Nga mouse
CsA : 12-weeks-old conventional NC/Nga mouse and injection of CsA (10 mg’kg, ip)
LZH-T : 12-weeks-old conventional NC/Nga mouse and administration of LZH-T (441 mg/kg, p.o)
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Fig. 8. Effects of CsA and LZH-T on the percentage of CD3+&CD19+, CD3+/CD4+, and CD3+/CD8+
gated cells in PBMCs in NC/Nga mouse.
Atopic dermatitis NC/Nga mouse at 12 weeks of age was maintained under conventional conditions, and orally
administration of LZH-T and intraperitoneal injection of CsA (10 mg’kg) for 2 weeks. NC/Nga mouse PBMCs
(2x10° cells/md) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry.
Total cell content (%) of CD3" & CD19" (A), CD3'/CD4" (B), and CD3'/CD8" (C) in NC/Nga mouse.
NC/Nga-SPF : 12-weeks-old specific pathogen free(SPF) NC/Nga mouse
CT : 12-weeks-old conventional NC/Nga mouse
CsA : 12-weeks—old conventional NC/Nga mouse and injection of CsA (10 mg/kg, ip)
LZH-T : 12-weeks—-old conventional NC/Nga mouse and administration of LZH-T (441 mg/kg, p.o)

T2 217} 356 %, 325 %= thERTH| H| ke Zarol| Biske] 7433 tHFig. SB).

=713 tHFig. 8A). 24 CD3 T A=) g &4 CD8 Th A=
24 CD3 T Aol tisk &4 CD4 Th AlE o] W%(%)= AT} Ul A 2} 568 %,

O] WIE(%)E AT 148 %A, T 48 %= Hsilont, At A9

11 %62 gt M 27}3 R, © 2474 946 %, 791 %= izl Hlste] 57}

2y %A
a7 AYe 747t 103 %, 22.0 %= 3 th(Fig. 8C).
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Fig. 9. Effects of CsA and LZH—T on the percentage of B220+/CD23+ gated cells in PBMCs in

ST L

=]

NC/Nga mouse.

Atopic dermatitis NC/Nga mouse at 12 weeks of age was maintained under conventional conditions, and orally
administration of LZH-T and intraperitoneal injection of CsA (10 mg’kg) for 2 weeks. NC/Nga mouse PBMCs
(2x10° cells/mf) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry.
Total cell content (%) of B220'/CD23" in NC/Nga mouse.

NC/Nga-SPF : 12-weeks-old specific pathogen free(SPF) NC/Nga mouse

CT : 12-weeks-old conventional NC/Nga mouse

CsA : 12-weeks-old conventional NC/Nga mouse and injection of CsA (10 mg’kg, 1ip)

LZH-T : 12-weeks-old conventional NC/Nga mouse and administration of LZH-T (441 mg/kg, p.o)
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Fig. 10. Effects of CsA and LZH—T on the percentage of CCR3+ gated cells in PBMCs in NC/Nga

mouse.

Atopic dermatitis NC/Nga mouse at 12 weeks of age was maintained under conventional conditions, and orally
administration of LZH-T and intraperitoneal injection of CsA (10 mg’kg for 2 weeks. NC/Nga mouse PBMCs
2x10° cells/ml) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry.
Total cell content (%) of CCR3" in NC/Nga mouse.

NC/Nga-SPF : 12-weeks—old specific pathogen free(SPF) NC/Nga mouse

CT : 12-weeks-old conventional NC/Nga mouse

CsA : 12-weeks-old conventional NC/Nga mouse and injection of CsA (10 mg/kg, ip)

LZH-T : 12-weeks-old conventional NC/Nga mouse and administration of LZH-T (441 mg/kg, p.o)

(3) B220'/CD23" cell content (4) CCR3" cell content
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06 izl Hlate] 7hA3lgltHFig. 9). ol vkl 748k th(Fig. 10).
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Scheme. 1. Interferon—y (IFN—y) controls Th immune and allergic responses.
IFN-y is produced by different cell sources. It may counteract Th2 immune responses (by suppressing the
development of Th2 lymphocytes), induce Thl differentiation (by enhancing IL.-12 production by APC or
skewing naive Th lymphocytes toward the Thl phenotype), and control several steps of allergic responses
(by inducing eosinophil apoptosis and blocking IgE isotype switch in B cells).
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