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(Abstract)

Effects of Kakamsodokum (KKSDU) on Atopic Dermatitis—like
Skin Lesions in NC/Nga Mouse

Song Hyun Jee, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Dae Jeon University

Objectives

The purpose of this study is to investigate the effect of Kakamsodokum (KKSDU) on atopic
dermatitis in an in-vitro experiment using an NC/Nga atopic dermatitis mouse, which has histological
and clinical similarities to the condition in humans.

Methods

We evaluated IL-1B, IL-6, TNF-a, TGF-B, IL-10 mRNA, CD4+/IFN-y+ and
CD4+CD25+oxp3+ in B and T cells of NC/Nga atopic dermatitis mouse by real-time PCR and
intracellular staining in vitro.

Results
KKSDU medicines supressed IL-13, IL-6, TNF-a, TGF-8 mRNA and increased IL-10 mRNA in B
cells. CD4+/IFN-y and CD4+CD25+foxp3+ in T cells were increased by KKSDU.

Conclusions
KKSDU on atopic dermatitis might be very effective to the atopic dermatitis treatment.
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1) Alef & 717]

(1) Aok

Alek- diethyl pyrocarbonate(DEPC), chloro—-
form, trichloroacetic acid, isopropanol, Tris—HC],
KCI, MgCl,, 48+ €48 (ACK lysis sol-
ution), DMEM ¥]% dulbecco’s phosphate
buffered saline(D-PBS), Sulforhodamin B(SRB),
2-isopropanol, sodium dodecyl sulfate(SDS),
PMA, ionomycin, FK506, antibioticst Sigmar}
(USA) AFE ARt om S-Efold ™ (fetal
bovine serum, FBS)2 HycloneA} (Logan, USA)
A#-E, anti -CD3-PE (phycoerythrin), an—
ti-CD4-FITC (fluorescein isothiocyanate), anti
—CCR3-PE, anti-B220-PE, anti-CD3-FITC, an-
ti-B220-FITC, anti-CD49% -FITC, anti-CD40
mAb, rmIL—-4, rmIL-10, BD Cytofix/Cytoperm
plus kit, anti-CD3 mAb, anti-foxp3-PE, an-
ti-IFN-y-PE, anti-CD28 mAbs-& Pharmingen
A} (Torreyana, USA) #1352, CD4™ T cell iso—
lation kit$} B cell isolation kit= Miltenyi
Biotec (Bergisch Gladbach, Germany) #|3%<-,
IL-4, IFN-y, IL-5, IL-13 ELISA kitE BioSource
A} (California, USA) Al%-S, IgE, IgGl ELISA
kit= SHIBAYAGIA} (Shibukawa, Japan) #l3%
<5, anti ~mouse CCR3 mAb®} anti-mouse CD4
mAbE Santa-CruzA}t (California, USA) A5-S,
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LSAB kit DAKOA} (Glostrup, Denmark) A
F& ARSIl e, 7IEF dRk Aok S5

AeFE ARG,

2) 717

7171 €95%7] (Ug, Korea), rotary vac—
cum evaporator (Biichi B-480, Switzerland), freeze
dryer (EYELA FDU-540, Japan), CO; incubator
(Forma scientific Co., USA), clean bench (Vision
sclentific Co, Korea), autoclave (Sanyo, Japan), mi—
ao-pipet (Glson, France), water bath (Vision scen—
tific Co., Korea), vortex mixer (Vision scientific
Co,, Korea), spectrophotometer (Shimazue, Japan),
centrifuge (Sigma, USA), deep—freezer (Sanyo,
Japan), AFsET5737] (MS9-5, France), Quantitative
Real-Time RT-PCR (Applied Biosystems, USA),
ice-maker (Vision scientific Co, Karea), homogenizer
(OVINI, USA), plate shaker (Lab-Line, USA),
VarioMACS (Bergisch Gladbach, Germany),
FACScalibur (BD, USA) 9 HISA leader (Molecular
Devices, USA) &< AM-3IIT

Table 1. Composition of Kakamsodokum(KKSDU)

2) &

7 7 55 9] SPR(specific pathogen—free) NC/
Nga mouse (15 ~ 20 g)+= Charles River Japan
(Yokohama Japan /‘}Oﬂ A FEkaL, Ads
AAE 18 FR7HA ’\}%0}95\3} TE> Ay
FU7HA 1AL (FAA T AFSAL
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#t} (Table 1).

2) miEHR F2E o
KKSDU 2 3 E& 74 2,000 mE 7}

Herbal Name Scientific Name Amount (g)
O Puerariae Radix
i Forsythiae Fructus

- Arctii Fructus

=1 Gypsum Fibrosum
5 Paeoniae Radix Rubra
JE Saposhnikoviae Radix
Cimicifugae Rhizoma

R Scutellariae Radix
IS Schizonepetae Herba
fif Menthae Herba
LN Glycyrrhizae Radix
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2. W

1) AE=A A

(1) Human fibroblast cells(hFCs) %

AFhu] R 22S cool D-PBSE 3 3] A|#g
T 22 Z7Fow Aust th, conical tube (15
m¢)ol Yol 1,400 rpmol Al 5 #3F GAl R E)
31, tubee]l DMEM {containing collagenase A (5
mg/m¢), DNase type I (0.15 mg/mf), antibiotics
(penicillin 10" U/me, streptomycin 10 mg/m¢,
amphotericin B 25 pg/ml)}-= ¥l 37 C CO, 1l
F71elA 2 AIRE BF wjFElth 05 %
trypsin-0.2 % EDTAE #7kek 5 30 &3¢ Al
v eFatlet. vieF - QlakekE e A ArE oF
2 3] 1,500 rpmellA 941223 - DMEM -10
% FBSell 1 74 &<k widatlct 1 74 %
05 % trypsin-02 % EDTAZ hFCs A|¥E &
3lo] DMEM-5 % FBS Hj%kelel 10° cells/ml &
L2 9o 96 well plateo]l 33T

AEZA ZAWHL SRB assayH0S o
W sto] 7ol ARR-stlth hFCs A=
T, 5 % COy #j&7]elA 1 AZE vjeFet 5
KKSDU FEE(HF 5% 10 mg/m(, 5 mg/m, 1
mg/ml, 500 pg/ml, 250 pg/ml)S 48 AZF &<t
AgetAal wjd 5 Sl vl B2l
AAFE&A oz 2 3] AHESTE 96 well
plate®] 7} wellell 50 % TCA(trichloroacetic acid)
50 pbE 7FskaL 1 ARE 52t 4 Coll A3 5

% I

e

T2 5 3] A3 o5 well plates 371
A A3k SRB (04 %/1 % acetic acid)
S 100 pl/well2 7Fstar Ao 4 30 &
A 0™ 0.1% acetic acid 402 oF
45 3] AH3 v, 7] FellM dxEkaL 10
mM Tris BaseZ 100 pl/wellZ. &A1 Zt}. ©]
plateZ plate shakerol] A 3.5 speed® 5 &7t
shaking®}al ELISA leader 540 nmoll 4] &35
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2) In vitro : Splenic T & B cells culture in
atopic dermatitis—like skin NC/Nga mouse
(1) Spontaneous dermatitis in NC/Nga mouse
Conventional g+ el A A}53H 18 7 <]
NC/Nga AF 9] el A capillary &g ©]-8-5}¢]
100 peo] dNS Adsto] o T IgE FHaol
50 pg/me olgelar wyho] bxlo] et
NC/Nga AF& Aesto] o] ARtk
0]= atopic dermatitis-like skin NC/Nga X372}
ST,

(2) Atopic dermatitis-like skin NC/Nga A719]
Aol A T AlEs} B AlEe] 2] 2wk
NC/Nga A7 9] w1748 4&3sk ¢ 100 mesh
2 3k 2,000 rpmoll A 5 £3F 94823
of A|EE 3]538t3leh o7]e] ACK &4 (83
g NH4C], 1 ¢ KHCO3, in 1¢ of demineralized
water + 0.1 mM EDTA)< A-20l|A] 5 i <t
Alstel A5 A8 e ar HA
EE 2 %°| FBS7F g4 PBS (PBS/FBS)°]
1x10°/m¢= FEHA7) 3L normal rat serume 5 %
A H7kstod 4 CellA 15 71 blocking 3+
T A3 2]+ biotinylated antibody cocktail for
lineage {CD8, CD14, CDI16, CD19, CD36,
CD56, CD123, TCR y/6, CD235a (glycophorin
A)} (CD4+ T Cell Isolation Kit)Z 7}, B
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A3 £-2]+ biotinylated antibody cocktail for
lineage {CD43 (Ly—48), CD4 (I.3T4), Ter-119} (B
Cell Isolation Kit)& 7Fete] ZH2}F 4 CollA 15
w3 REEAIZATE Z42ke] Al S PBS/FBSE Al
Hato] 1 x 107/me= FEFBFL, 20 0] anti-
biotin microbeads& 7}Fete] THA] 4 CollA] 15
E7F 93 AJF T} o] AlEE magnetic column
(CS column, Milteny Biotech)& ©]-&3le] PBSZ
AZste] F=HEE varioMACSl =38},
magnetic bead”} ¥AE AEZE FIA|F T
PBSE columns 3] Al o3 columns
e Froas daliEelste] lineage &4

T A}t B AlEE 22 3183t

(3) Quantitative real-time PCR in cultured B cells

@ wigE v B AxA RNA #2)

Atopic dermatitis-like skin NC/Nga AJ52] H]
Aol Fed B AEE 24 well plateo]] 1x10°
A X/ well 2 E3te] KKSDU 5% (100 pg/
m0)< AgskaL, 1 AIZF F anti-CD40 mAb
(500 pg/ml)e} rmll-4 (recombinant mouse
interleukin—4, 500 U/m)E- 6 A|7Hs0t 5A] Hj
&ate] B AlEE A, S ST F o]
& ARwow ARgsiqlh 1ejar ojw gk A
YE A %< only B cellsE A0 Z AR
315101 anti-CD40 mAb (500 #g/m0)2} rmill.—4
(500 U/me) BlFTE AAJSH -5 g3 (control,
CD2=, mil-10 (recombinant mouse nterleukin-10,
30 ng/ml)S #2Jekal anti-CDA0 mAb (G0 pg/md)=}
mll-4 (500 Um)E A= & P
(positive control, PC) 2.2 ARR3ISIL) vt £8 &
ok AZolS: AAskL RNAzol” 500 wE ¥
g3 w7k Eeisivk o] &R F-feld]
chloroform (CHCly) 50 wE #718F & 15 =7+t
Al E3Felgiet ol daell 15 1t A8kl

13,000 rpmel A 4 &2l 5= oF 200 0¢]

35 NS 35éte] 2-propanol 200 0%t 5%

g5 A3 EEa dLolA 15 B A
stttk o] & thA] 13,000 rpmoll A 14 £
sk & 80% EtOH= AlskaL 3 7t vacuum
pumpell A ZZ38te] RNAES #3813tk 55
3t RNA= diethyl pyrocarbonate(DEPC)E #] 2]
sk 20 ul®] SFroll 5o heating block 75 C
oA B3} A7l F first strand cDNAEA
of ARkt

@ RT-PCR

Reverse transcription ¥H3-2 $H| ¥ total
RNA 2 pgS DNase I (10 U/ul) 2 U/tubeE 37
C heating blockel| 4] 30 ¥3F ¥wk33k & 75 C
oA 10 & &t WAA7IAL ol 25 ut 10
mM dNTPs mix, 1 ¢ random sequence hexanu
—cleotides (25 prmole/2 20), RNA inhibitor2A] 1 ¢4
RNase inhibitor (20 U/x0), 1 10 100 mM DTT, 45
w0 5<RT buffer (250 mM Tris-HC, pH 83, 375
mM KCl, 15 mM MgCh)& 7FF & 1 u9]
M-MLV RT (00 U/ tH] 7kt DERC A2
H SHrEA HE 9720 it HE5 S
Tk o] 20 peo] WHE EFAS AL H
2,000 rpmellA 5 27+ YAFAI7]AL 37 T
heating block®l| 4] 60 & 5t WFSA|A first-
strand cDNAZS 433 o2, 95 C
Bk WAste] M-MLV RTE &843} A7)
% &Aool 2% ¢cDNAZ polymerase chain
reaction (PCR)®ll AR&-3F3ATE

@ Quantitative real-time RT-PCR

Quantitative real-time RT-PCR-2 Applied
Biosystems 7500 Real-Time PCR system&- ©|-83
o] T3t

A% mouse olionucleotid®] 71H<E -2 ©f
=2 2tk (Table 2).
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Table 2. Primer Sequence
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Gene Primer Sequence
Forward 5 -TGAAGCAGGCATCTGAGGG-3'
GAPDH Reverse 5 -CGAAGGTGGAAGAGTGGGAG-3'
-1 Forward 5'-CAACCAACAAGTGATATTCTCCATG3'
Reverse 5'-GATCCACACTCTCCAGCTGCA-3'
16 Forward 5'-CCCATGAAGACCTTCACCTC-3'
Reverse 5'-ACTCTCGGCCTACATTGGTG-3'
. Forward 5 -TGGGAGGAAAGGGGTCTAAG-3'
TNFa Reverse 5'-ACCTACGACGTGGGCTACAG-3'
10 Forward 5'-AAGCAGCCTTGCAGAAAAGA-3'
Reverse 5 -TGGGAAGTGGGTGCAGTTAT-3
TGR-81 Forward 5'-TGGAGCAACATGTGGAACTC-3'
Reverse 5'-CTGCCGTACAACTCCAGTGA-3'

Cytokine 44} ©&2 SYBR Green PCR
Master mix (ABDE AH&5F31 3L, intemal standard
% GAPDHE AME-8F31 3L, primer®] 557}
200 nMeo| A WA Z T

Quantitative real-time RT-PCR2] 712
pre-denaturation 2 min at 50 C, 10 min % C,
Z12]31 40 cyclesS 015 min at % C, 1 min at
60 CellA F=ay3t3ltt. KKSDU tHsfFof o
7} )&+ intemal standard® GAPDHE A}
43131 11 target group®] quantitative PCR<- y
= x(1+e)n x = starting quantity y = yield
n = number of cycles e = efficiency= A2t
3l RQ(relative quantitative)S =43} t}

(4) CDA'TFN-y ¢} CD4'CD25 foxp3” Treg
cell9 intracellular staining 2

18 5% NC/Nga A7 9] HHolA = &

2|3k CD4" THIEE 72| a-CD3/a-CD28 Ab (1

ug/ml)7} coatingﬂ 24 well plateol] &3k =}
= 343} A7) EHZ-?L (control, CT) 2%
AR o B3 3 A A2l cyclosporin

A (CsA, 2 pg/m)eF KKSDU F%= (100 pg/me)

S 7Fetal 48 A7t st FA| ekt 7+t
ARt 2+ (positive control, PC)} Ao g2
ARESFATE B8 a-CD3/a~CD28 Ab (1 pg/mb)
& 284 28 only CD4™ THEE AAE
o "Fqﬁ}oﬂ‘jr

ek £5 % BD cytofix/cytoperm plus kit
(with BD GolgiPlug, 555028)9} mouse CD4"
CD5 foxp3” flow cytometry kit (from BioLegend)
& ol&st A7t AEWAAE Sate] CDA
IFN-y Al3E2} CD4'CD25 foxp3” Treg cell®] &
FAAE AAEIGITE W § 3 3] o] 14t

i‘ﬁﬂ*—}%ﬂ—’?i FAIE 5 A A7

A3 CellQuest Z&
:L%*QE A E e i

]

[0

A2 L Ce

(%) &=
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Fig.1. Cytotoxicity effects of KKSDU extract on human fibroblast cells(hFCs).
hFCs were pretreated with various concentration KKSDU extract. The results are

expressed the mean £ S.E (N=6).

1. IRCHEERS MESY

KKSDU &89 A¥X54S 43 A,
5 mg/ml oJstll A= MAEAEE 80 % oo
2 x4l A YEhA &3t (Fig.D).
2. In vitro : Splenic T & B cells culture in

atopic dermatitis—like skin NC/Nga mouse

1) B A¥ol|A IL-18 IL-6, 28|31 TNF-a
mRNA 34 &3d

Only B cells (%8%31)9] IL-13, IL-6, 18]l
TNF-a mRNA F#7F @&8 272 RQ%:
o 1 dul 77} 0.795, 0.109, 0.4910]%141,
KKSDU Agla- (282 tlza9] RQjtel
19 o IL-1B, IL-6, 223 TNF-a mRNA
Az} 2k o] 0.801, 0.809, Z12]aL 0.584=% 7l
Zp drelo] A # 1AL, 53] TNF-a mRNA

A w@e A gastoeh. TH P

z7t (POOAE txa9 RQFo] 1 A
IL-1B IL-6, 72]3L TNF-a mRNA 77} 2
o] 0.233, 0546, 183l 0.375% A=A}
(Fig.2).

2) B Al¥94 IL-103} TGF-8 mRNA #4
Ardd
Only B cells (%7%+")<] IL-10% TGF-
mRNA F74} &&-2 djz=a9] RQakol 1 ¢
o Z+2} 05933 0.8160] %131, KKSDU A 2]+
(A gl A= IL-107 TGF-B mRNA 712
3ol 1.498%} 0.798%, IL-10 mRNA f3 =}
e xwmt S7keHlaL, TGR-B #4
q2 9 ﬂﬂ ek gk Pz (PO
2} 9hE & 08157 047302 thZkol| 1]
5 A=A (Fig.d).
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Effects of KKSDU extract on IL—13, IL—6 and TNF—a mRNA expression by KKSDU extract
plus anti—CD40mAb/rmIL—4—stimulated murine splenic B cells.

Isolated B cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with anti-CDA0mAb (500 g
/m)/rmIL—-4 (500 U/ml) or treated with KKSDU extract (100 zg/ml). B cells were not treated (normal; only B
cells), co—cultured with anti-CD40mAb/rmIL-4 (CT), anti ~CD40mAb/rmIL~-4 plus rmIL-10 (PC), and
anti-CD40mAb/millL4 plus KKSDU extract (KKSDU) for 4hrs. IL-18, IL-6, and TNF-a mRNA synthesized by
real-time PCR was analyzed. IL-1[3, IL-6, and TINF-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.
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Fig.3 Effects of KKSDU extract on IL—10, and TGF— mRNA expression by KKSDU extract plus

anti—CD40mAb/rmIL—4—stimulated murine splenic B cells.

Isolated B cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with anti-CD40mAb (500
ug/mb)/mil~4 (500 U/ml) or treated with KKSDU extract (100 zg/mé). B cells were not treated (normal; only B
cells), co—cultured with anti-CD40mAb/rmIL—4 (CT), anti-CD40mAb/rmIL-4 plus rmIL-10 (PC), and
anti-CD40mAb/rmll.—4 plus KKSDU extract (KKSDU) for 4hrs. IL-10, and TGF-8 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.
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Fig.4 Effects of KKSDU extract on IFN—y+
—CD28—stimulated murine CD4+ T cells.
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intracellular staining analysis by a—CD3/a

Isolated CD4' T cells from atopic dermatitis-like skin NC/Nga mice were either stimulated with a-CD3/a-CD28
(1 pg/mb) or treated with KKSDU extract (100 pg/mf). CD4" T cells were not treated (normal; only CD4" T
cells), co—cultured with a-CD3/a-CD28 (1 pg/ml) (Control), and with a-CD3/a-CD28 (1 ug/ml) plus CsA (2 pg/
ml) (CsA), and with a-CD3/a-CD28 (1 ug/mf) plus KKSDU extract (100 zg/m¢) (KKSDU) for 24 hrs. After a
24-hours stimulation, 06 #g/mfl 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 Permm/Wash buffer (BD PharMingen), stained with
PE-labcled anti-TFN-y mAb (BD Pharmingen) and immediately analyzed on a Facscalibur (BD Biosciences) using

CellQuest software (BD Biosciences).

3) CD4+ TAI¥IM CD4+/IFN-y+ intracellular

staining

a-CD3/a-CD28% A}=8H4] 22 only CD4
T AZ7-¢] CD4'/IFN-y = 29 %°|213, anti-
CD3/anti-CD28% A}=38k tjz=72] CD4'/ IFN-
¥y & 10.8 %00tk YHNETOE CsAE «
-CD3/a-CD28%} sA] Wj¥dt CsA A9
CD4/IFN-y' & 68 %o]a, Ao
KKSDUZ o-CD3/a-CD28%} FA] w3t
KKSDU A2 CD4'/IFN-y' &= 23.7 %=
tztoll st Z718keitt (FigA).

4) CD4" TA XA CD4 CD25 foxp3"
intracellular staining
a-CD3/a-CD28% A=314] 9-& only CD4
T Al3ZET2] CD4'CD25 foxp3 '+ 1.3 %°]% L,
a-CD3/a-CD28%  A=3 Wz CD4’
CD25'foxp3 & 5.16 %]tttz o
2 CsAE a-CD3/a-CD28%} 4] alYst CsA

Ag7e] CD4'CD25 foxp3 & 3.1 %& x
ol wlgte] 7haskeith. KKSDU A2+t
CD4'CD25foxp3” & 203 %2 thzatell H]
ato] Z7hsksltt (Figh).

IV. 5 %

olEve A7) vHS oA sk
Hod Z49 [gEE | A3 43S 7HA
w, E4 A%k o H2 uxd dyEr)A
v, o}l ey yRIS #F dod)= f44 A
S Hol= A92 warl olEy iy
2 o]t ol e T A AFL 7P Algol| A
AE= T g om A7 Fgom Al
207 EROoR st Wy Ao wet
EAz ol W] Byl oS Ho|u wjZ
A 2714 v, A2 5 e olEy] H3ho
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Fig.5 Effects of KKSDU extract on CD4+CD25+foxp3+ intracellular staining analysis by a—CD3/a
—CD28—stimulated murine NC/Nga CD4+ T cells.
Isolated CD4" T cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with a-CD3/a-CD28
(1 pg/mb) or treated with KKSDU extract (100 ug/m¢). CD4" T cells were not treated (normal; only CD4" T
cells), cocultured with a-CD3/a-CD28 (1 pg/mé) (Control), and with a-CD3/a-CD28 (1 pg/mé) plus CsA (2 ug/mb)
(CsA), and with a-CD3/a-CD28 (1 pg/m) plus KKSDU extract (100 pg/ml) (KKSDU) for 24 hrs. After a
48-hours 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 and Cychromb5-labeled anti-CD25. After
fixation in Cytofix/Cytoperm (BD Pharmingen), cells were washed twice and permeahilized in PermyWash 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).
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