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Effects of Sophorae Radix (SFR) on Allergic Inflammation related
Atopy Dermatitis

Mao - Lun Yu, Young Sun Koo, Dong—-Hee Kim
Department of Pathology, College of Oriental Medicine, Daejeon University, Department of

internal Medicin,, College of Oriental Medicine, Daejeon University

Sophorae Radix (SFR) is known as a therapeutic drug that has been used in Oriental traditional medicine for the
treatment of skin and mucosal ulcers, gastrointestinal hemorrhage, diarrhea, inflammation and arrhythmia. In the
present study, we examined the effects of the aqueous extract of SFR on anti-inflammation, anti-allergic and
anti-oxidant effect in various cell lines; they include mouse lung fibroblast cells (hFCs), human mast cells
(HMC-1), human monocytic cells (THP-1), and RAW 264.7 cells. Treatment with SFR extract at a concentration of
250 pg/ml for 24h showed no significant decrease in the survival rate of the hFCs. SFR decreased the mRNA
expression of IL-8, TNF-a, and IL-6 in HMC-1 cells. SFR extract treatment significantly inhi-bited the protein
expression of IL-6 and, IL-8 induced by mite in THP-1 cells and it also did MCP-1 expression. We examined the
alternation of histamine release in HMC-1 cells for investigating anti-allergic effect of SFR. Histamine secretion
decreased after the treatment with SFR. In addition, SFR extract treatment at a concentration of 10 gg/ml, 100 g
/ml, and 200 gg/ml lowered the B-hexosaminidase to 10.3%, 21.7%, and 50.8%, respectively. IC50 of SFR extract in
RBL-2H3 cells was 196.85 pg/ml. Both activity of NF-xB promoter in RBL-2H3 cells significantly diminished after
the dose-dependent treatment of SFR. Therefore, our results indicate that SFR has anti-inflammatory and it may be

useful for treating allergic diseases such as atopic dermatitis.

key words : Sophorae Radix (SFR), anti-inflammation, HMC-1, THP-1, RAW 264.7 cells, Cytokines,
chemokines
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o e vl ted ur

%84 4 B4
R Sophorae Radix (SFR)
2) Aok
B A% AFE-H AleF % Diethyl pyrocarbonate
(DEPCQ), trypsin-0.2% EDTA, 3-4,

5-dimethylthiazol-2, 5-carboxy methoxyphenyl-2,
4-sulfophenyl-2H-tetrazolim(MTS),
RPMI-1640  wj ke,
ethidium

trichloroacetic  acid,
isopropanol, (EtBr),
Dulbecco's phosphate buffered saline (D-PBS),
EtOH, LPS, magnesium chloride (MYHYBTI2),
A23187, PMA (phorbol 12-myristatel3-acetate),
p-nitrophenyl-N-acetyl-b-

bromide

glucosamide,o

-phtaldialdehyde, dexamethasone &< Sigma
A (USA) AEE, Taq  polymerase®}

Deoxynucleotide triphosphate (ANTP)T TaKaRa

A} (Japan) A¥ES, IAALEA (Moloey Murine
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Leukemia Virus Reverse Transcriptase
M-MLV RT)¢} CsA (cyclosporin A)E <A <F
Z1%S, RNase inhibitort=  Promega A}
(Madison, U.S.A) AlFS, SFHlo} A (fetal
bovine serum, FBS)< Hyclone A} (Logan,
U.S.A) AL, DMED< Gibco A}
(Gaithersburg, MD, U.S.A) A#%%, RNase:
Pharmingen A} (Torreyana, U.S.A) A&, Q1+ A
%%+ IL-6, IL-8, TNF-a, histamine kit R & D
systemA} (U.S.A) A5, LipofectamineTM2000
Reagenti= Invitrogen A} (Carlsbad, U.S.A) A&
S, Luciferase assay kit Promega A}
(Madison, U.S.A) AF& Y38t AH&sI5 oM,

Ve Sdu Aoke B AloFE ALgalr

3) 7171

AR ARgE 77l d9EET] (WS
Korea), microwave oven (LG, Korea), rotary
vaccum evaporator, vaccum pump (Biichi
B-480, Switzerland), freeze dryer (EYELA
FDU-540, Co., Japan), COz incubator (Forma
scientific Co., U.S.A.), clean bench (Vision
scientific Co., Korea), autoclave (Sanyo, Co.,
(Gilson, Co.,
water bath (Vision scientific Co., Korea), plate
shaker (Lab-Line, Co., U.S.A), vortex mixer,

heating block (Vision scientific. Co., Korea),

Japan), micro-pipet France),

spectrophotometer  (Shimazue, Co., Japan),
centrifuge (34, Korea), deep—freezer (Sanyo,
Co., Japan), plate shaker (Lab-Line, U.S.A),
ice-maker (Vision Korea),
ELISA reader (Molecular Devices, Co., U.S.A)),
7500 Fast Real-Time PCR system (Applied
Biosystems, Co., U.S.A), flow

(Becton Dickinson, U.S.A) 5& AF&3}3it)

scientific  Co.,

cytometer

st FE7]0llA 3AE FEE 23] wHRSkqlth
o EFY oldsel wd FFHA  (Rotary
evaporator,BUCHI B-480, Switzerland)2 %%
shlth #FE AR 184 g& ¥E (-84T) ¥
seA A9e sE2 s4stel gel Algadl

=

2) M= wje

RBL-2H3 (Rat basophil leukemian cell line;
Korea cell line bank) 5.0 x 105/ml MX&
DMEM, (penicillinm 104 U/md,
streptomycin 10 mg/m¢, amphotericin B 25 pug/
n0)¥} 10% FBSE Wil 37T CO. wjd7lolA 3
A wigFeivh. Aol @ THP-1
(human acute monocytic leukemia cell; 7= A
EF28)2 2.0 x 105/mlE 95°] RBL-2H3 Al
xof miE Y FdstA 3Yzt m et

Human fibroblast cell (hFCs) Wl¥& IF %
2]S Cool D-PBSZ 33| A|#3 & 22 x7to
2 A3 the, conical tube (15mi)o] Yo
1,400 rpmell A 53t A& itk o] tube
o] DMEM {containing collagenase A (5 mg/m,
BM, Indianapoilis, IN, U.S.A)¢} DNase type I
(0.15 mg/m¢, Sigma Co., U.S.A), antibiotics
(penicillinm 104 U/ml, streptomycin 10 mg/m,
ampho- tericin B 25 pg/m)}E ¥ 37C CO
Hj k7)ol Al hFCsE 2 AJZF &b vl gstgivh. 7]
o 0.5% trypsin-0.2% EDTAE #H7}ste] 30 &
2 owgatar, rkgkEAE A ds (PBS)E oF 23
1,500 rpmellA 942e g 5 DMEM-10% FBS
2 179 ¢ wgsigith. olF tAl 0.5%
trypsin—-0.2% EDTAZ EZ3le] ALo = 17U
# 33 whEsto] Aopole FAAEE DMEM-5%
FBSol A wfFsh3lct.

antibiotics

3) SRB assay

MEEA SAHL hFCsol tsle] SRB assay®
S ofgF Wgste] ARgSklth hFCse 37T, 5%
COz Hlg7]ol A A& A& trysin-EDTA &Ho
2 9 AEEe HEE gojdl & 2.0 x 10474
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AEZ 96 well plateo] ®F3 $ wjdr] (37C,
5% COg)ell A 2A13F mj sttt v & SFR (&
< &% 1000 pg/me, 500 pg/me, 250 pg/me, 125
pg/me, 62.5 pg/mb, 31.2 pg/mé 15.6 pg/m, 7.8 ug
/mO)E 48A17F Ft A3t wE TR Fol
iG-S HEa Qikgkas&o (PBS)E 23] AlF
stat, ZF wellel 50% TCA (trichloroacetic acid)
£ 50 wWE 7tete] 1 AR EF 4T HA8H8]
th o] & FHTE 53] AlAT the well plateE
7] Tl Az 7)ol SRB (0.4%/1%
acetic acid) €9& 100 pb/wellZ 7}3laL, A2
ol 3087 |AsATE glal 0.1% acetic
acid &HO = oF 4~53] AT g F7] FollA
A%3%k3 10 mM tris base® 100 pl/wellZ £3)
Al#TE. o] plateE plate shaker (Lab-Line,
U.S.A)lA 35 speed® 5 #7F shakingdlar
ELISA reader (Molecular devices, U.S.A) 540
mel A FFEE 435

4) Real Time Quantitative RT-PCR

(1) Human mast cell line (HMC-1) Hj<¥

HMC-1 (Human mast cell line; J. H.
Butterfield, Mato Clinic, Rochester, MN) 2.0 x
106/ml A% DMEM {containing collagenase
A (5 mg/m¢, BM, Indianapoilis, IN, U.S.A)¢}
DNase type I (0.15 mg/m¢, Sigma), antibiotics
(penicillinm 104 U/ml, streptomycin 10 mg/me,
1g/mb)} 2} 4M
2-mercaptoethanolS ¥il 37T COz 87l A
3Uxt wj sttt

amphotericin B 25

(2) RNA &

HMC-1 A& 24 well plateo] 5 x 104 A3
2 7} welldll #5383, 9714 &= (200, 100,
10 pg/mD¥, FANEZTLZ CsA (10 pg/mDE
A st 1417 & PMA (50 ng/ml)e} A23187
(0.5 iM)E ZH2He] wellel #H7Fste] CO. w7
o 24A17kel wjkst 3 2000 rpmelA 5E3F A
AEg sigit. dAdwE F AS9ES AAs A,

o] 7]l RNAzolB 500 wE Y1 &= uj71A

L3l o =} O chloroform
(CHCI3) 50 wE #H7bet ¥ 15%3F A =3}
St} o5 Aol 15 B WA F
rpmel Al LA E8E F ¢k 200
3]4=3}o] 2-propanol 200 S} &
A 53 dHolA 15 &

Al 13,000 rpmell A €4 F8 3 ¥ 80% EtOH
2 FA8t 387F vaccum pumpol A 3]
RNAES ZZ3}9t} RNAT=  diethyl
pyrocarbonate (DEPC)E A& s 20 we] T/
o =¢] heating block 75T E&43 Az
% first strand cDNA §HAdoll AF&33A )

Fa2

(3) JAA-TFEL AHE

A HA} (reverse transcription) HHEE FH|H
total RNA 3 g2 DNase 1 (10 U/wt) 2U/tubeE
37T heating blockel A 30&%F ¥k&3 & 75T
oA 10 Bt WAAIZIZ, A7]dl 25 w10
mM dNTPs mix, 1 @ random sequence
hexanucleotides (25 pmole/ 25 ), RNA
inhibitor24 1 ¢ RNase inhibitor (20 U/ul), 1
w 100 mM DTT, 4.5 ul 5XRT buffer (250
mM Tris-HCIl, pH 8.3, 375 mM KCI, 15 mM
MHCI2)E 7F&t §, 1 w9] M-MLV RT (200 U/
w)E TAl 7Fskal DEPC AHEld SHTEA HAF
37t 20 w7t HEF Sl

o] 20 wo] W EIFAS & AL H 2,000
rpmol| A 5237 94 HAste] 37T heating
blockdll Al 60% & HHSAIA  first-strand
cDNAE 3Hgstqleh. ol& oA 95TAA 52 &
o WrA3te] M-MLV RTS E&43A7 & A4
o] ¢3% cDNAZ polymerase chain reaction
(PCR)°ll AH&-3F3A T

(4) Real Time Quantitative RT-PCR
HMC-12.25E¢9 & RNAE TRI Al¢fog ¥
2stal, DNase [ (Life Technologies, Grand
[sland, NY)Z A9l DNAS AAsH] sl
digested 3Fth. 75TCoA 208 =< DNased}
5 ugg Yol total RANZ First Strand cDNA
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Synthesis kit (Amersham Pharmacia,
Piscataway, NJ)® cDNAC 2 transcritiond}$th.
718 Aol uwe} Real-Time PCRS Applied
(Applied Biosystems, U.S.A)S Alg3lHA] =3
5%t probesi= 6-carboxy-fluorescein® 2
o], beta—actin ¢cDNAE XEE cDNAY

Ze S ¥3et 7z cDAN ¥ES AmpliTaq
Gold DNA Polymerases X3$Al#AH TagMan
Universal PCRZ FZEAIFT PCR ZALS 40
cyclesg 9% 50CelA 2%, 95CH 10 #, 6
0ColA 152 3833tk AHEE probe & o}

o 2.
Human AGCCCTGAGAAAGAGACATGTAACAGAG
interleukin-6 TAACA
Human
) ) AGAGCTCTGTCTGGACCCCAAGGAAAAC
interleukin-8
(G3PDH) CAAGCTTCCCGTTCTCAGCC
Human
TGGCCCCAGGCAGTCAGATCATC
TNF-alpha

y = x(l+e)n, x = starting quantity y =
yield, n = number of cycles
Axtstel RQ

quantitative)& 433t}

e = efficiency® (relative

5) MCP-1. IL-6, IL-8 BA% =4

THP-1 M¥E 0.5% FBS7} £ RPMI #jA|d]
2.0 x 106/m= 24 well plateo] #F3F 3 wjk
71 (37T, 5% COlA 16412 wjalsict. vl

< SFR (HF 5% 200 pg/me, 100 ug/ml, 50 pg/
mo)s  24A17F FSF A & [gwA =7
(HDM-1 wg/m)E 77} 24X3F &9+ A2 vhg,
ELISAE o]&sto] 5ol T34 38 dE
A MCP-1 (monocyte chemoattractant protein
-1, MCP-1), IL-6, IL-89] %<& =433t

6) Histamine 4|3 =3
HMC-1 AEE 24 well plateo] 5 x 104 A3
2 7} wello] #F3laL, 97]9] %% (200, 100,

10 pg/mD¥, FAWZRTORE CsA (10 pg/mDE
Aglstal 1A ¥ PMA (50 ng/m)9t A23187
(0.5 pME Z29] welld] #Z7bake] CO, w947
of 243l W% %, Z+ A anti-IgE &
coating €% &  3FA3le]  microwellol
coatingd ¥ 4TolA 30% W3 ¥ ELISA
reader 450 nmolA &3 =S =A%)

)

7) B-Hexosaminidase ¥H]% =3

48well plated] RBL-2H3 cell& 5 x 105
cell/mlZ 18A17F wlFst H tyroid buffer2 AXE
o wjgN S A, tyroid buffer (137 mM
NaCl, 2.7 mM KCI, 1.8 mM CaCl2, 0.4 mM
NaH2PO4, 5.6 mM glucose)& ujofols njy
Aok ARE FEHZ 1AIRE AAEsta $du=
TOo 2 10 uMe A23187& A gd 158 FH A=
S A I A= 50 plek 0.1 M citrate
buffer (pH 4.5)°] =<9 1 mM p-nitrophenyl
-N-acetyl-B-glucosamide 50 ulE 30% <t
AFulolE el A WA ZTE RES& A A7]7] 9
s IN HCIE ¥ $F 405 nmolA B
=733t

tio

-hexosaminidase?] &%

8) NF-xB promoter &4 =4

48well plate] RBL-2H3 cell& 5 x 105
cell/mlZ 18A1ZF v Fst H FBS$} antibioticsE
AAG wjgFHoz vy E F, NF-xB ¥97F 3
copy® Hold = NF-kB-Luc vector$}
b-galactosidase assay® &3 ¥ Aol nl&
548 4 JEF pCMV-B-Luc vectorg 44
FAHE AHY. Ao FBSS antibiotics7}
el g oR niHE & AR FddET
ol PMAZ 1847 Ag]dlal lysis buffers o] &
sto] AEXE lysis AR 33 54 WE-d
S AA /“"_:_E Jt¥skar, 12,000 xg, 5%37F o
ARgsle]  HME FEEE 49
substrate®} WH$-Al# NF-xB promoter 43
A3l

t@ ) mlo

luciferase
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9) TAAY
toksl APowmHE AS A mean
standard error® 7|E3&%aL,

o =
T ©
Student's T-test £AHS o]-&sto] 2433t

II. EEEmas R

1L AEZFAd vlAE 9%

SFRY| AEEAS 5HE 47, 1000, 500,
250, 125, 62.5, 31.2, 15.6, 7.8 ug/ml FE=olA
AEgol 7Z+7F 5511 + 0.15, 77.21 + 0.13,
101.65 £ 0.13, 112.82 £ 0.22, 125.56 £ 0.16,
122.44 £+ 0.20, 119.06 + 0.69, 111.53 £ 0.13
%= e, 250 pg/mb ©ldt FTolAE #94
A Hae YERA Edt (Fig. D).
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Fig. 1. Effects of SFR on the viability of
mouse lung fibroblast

Human fibroblast cell (hFCs) were cultured
with various concentration of SFR extract for
48 hr and the cell viability was measured by
SRB method. The results were presented by
the mean £ S.E (N=6).

2. APl EFIQ 2E mA= I

1) HMC-1¢l14] IL-8 mRNA W&ol n]x):= &k

HMC-1e14 IL-8 mRNA A2 #3e gz
o] RQ#el 1 94w, CsAE 0.609, SFRE 200,
100, 50 wg/ml & FATFdAE 27 0.050,
0.346, 0.054% eI (Fig. 2).
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Fig. 2. Inhibitory effects of SFR on IL-8

mRNA gene expression in HMC-1

Human mast cell line were stimulated with
PMA (50 ng/ml) and A23187 (0.5 uM),
co—cultured SFR concentration (200, 100, 50
wg/ml) and cyclosporin A (10 pg/ml) for 6h,
and real-time PCR was used to determine
relative IL-8 mRNA expression compared with
control. The amount of SFR 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.

2) HMC-1914 TNF-a mRNA 2o mA&=
3%

HMC-1914 TNF-a mRNA 4z 2de oz
T2 RQztel 1 €, CsAE 0.153, SFRE 200,
100, 50 pg/ml &% FAATdAM+= 22 0.052,
0.363, 0.038% YElyt} (Fig. 3).

10 ¢ TNF-0,
;b
0.8
0.6
0.4
0.2

RQ of cytokine in HMC cell

0

WT Control CsA 200 100 504g/mé
PMA/A23187 - + + + + +

Fig. 3. Inhibitory effects of SFR on TNF-a
mRNA gene expression in HMC-1.

Human mast cell line were stimulated with

PMA (50 ng/ml) and A23187 (0.5 pM),

co-cultured SFR concentration (200, 100, 50

wg/ml) and cyclosporin A (10 wxg/ml) for 6 h,
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and real-time PCR was used to determine
relative TNF-a mRNA expression compared
with control. The amount of SFR 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.

3) HMC-194 IL-6 mRNA m’doﬂ )

HMC-19]4] IL-6 mRNA 3z} @ae oz
o] RQ#el 1 dul, CsAx, 0.245, SFRE 200,
100, 50 pg/ml ¥%= FoA+L Z+7; 0.394, 0.418,
0.9592 Yelt) (Fig. 4).

- IL-6

1|
0.8 I
0.6
0.4
0.2t

0

RQ of cytokine in HMC cell

WT Control CsA 200 100 50ug/me
PMA/A23187 - + + 4 + "

Fig. 4. Inhibitory effects of SFR on IL-6
mRNA gene expression in HMC-1.

Human mast cell line were stimulated with
PMA (50 ng/ml) and A23187 (0.5 uM),
co-cultured SFR concentration (200, 100, 50
rg/ml) and cyclosporin A (10 gg/ml) for 6 h,
and real-time PCR was used to determine
relative IL-6 mRNA expression compared with
control. The amount of SFR 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.

4) THP-1 AlEo)A IL-6 WA nx= Ja
Abgrel @l otel THP-1 AlEo|A IL-6 XA
A Ay, AT 106.25 + 11.5 pg/ml, ©f
2 9950 £ 23.0 pg/ml, Az
dexamethasone Fojv+& 925 + 22.5 pg/ml,
SFR¥ 200, 100, 50 pg/ml % Fo+2& 58.75
+ 16.5, 167.5 £ 13.1, 257.5 £ 23.6 pg/mlZ

o
=

tzato] blste] 2
TE oA Tr«w A (exxp < 0.001, *#p <
0.01) 1IL-69] AL AT (Fig. 5).

Zog AAZo] 7HAH

1200

1000

IL-6 (pg/ml)
=3 2 =1
g2 8 8

N
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0
M Con Dexa SFR-50  SFR-100 SFR-200
THP-1/HDM - + + + + +

Fig. 5. Inhibitory effects of SFR on HDM
induced IL-6 release in THP-1
cells.

Serum starved human monocyte cell line
THP-1 cells were stimulated with HDM (1 ug/
m¢), co—cultured SFR concentration (200, 100,
50 pg/ml) and dexamethasone (10 pg/ml) for
24 h. The culture supernatant was collected
and the concentration of IL-6 was measured
by ELISA. Data are expressed as means =%
SD. #xp < 0.01 **xp < 0.001 is assessed as a
significant difference between control and
dose—dependent SFR-treated group.

5) THP-1 A XA IL-8 Aol nx&= J&
Abghe]l whellatQl THP-1 Al XA IL-8 AAS
S5A% A3 AT 103.3 £ 24.1 pg/ml, HZE
T2 35325 =+ 504 pg/ml, FAHAAERFY
dexamethasone FoJ72 825 + 24.1 pg/ml,
SFRE 200, 100, 50 pg/ml % FoTdL
1240.83 = 124.1, 2549.1 £ 124.0, 3240.8 =
132.1 pg/mlZ thZatol Hlste] & 2o 7 XA
o] AL, 200 pg/ml FEAA F4 UA
(+p < 0.05) IL-89] A& A3} (Fig. 6).

O
=

¢
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Fig. 6. Inhibitory effects of SFR on HDM
induced IL-8 release in THP-1
cells.

Serum starved human monocyte cell line
THP-1 cells were stimulated with HDM (1 ug/
ml), co—cultured SFR concentration (200, 100,
50 pg/ml) and dexamethasone (10 wg/ml) for
24 h. The culture supernatant was collected
and the concentration of IL-8 was measured
by ELISA. Data are expressed as means =*
SD. #p < 0.05 is assessed as a significant
difference between control and
dose—dependent SFR-treated group.

6) THP-1 A|EdA MCP-1 AA k] mx&=
gk

Abgre] @El -l THP-1 A2 A MCP-1 A4

d

S S A7, AS 27.8 £ 5.2 (pg/mD), ol
Z7e 1177.8 = 20.1 (pg/ml), AR
dexamethasone Fo+2 17.8 £ 10.4 pg/ml,
SFR+ 200, 100, 50 pg/ml % Fo+2 21.1
+ 12.1, 4395 £ 32.1, 781.1 £ 23.1 pg/ml=Z
txTel Hlete & oz AAFo] AAaHJT
BE FZdA f24 Al (sxxp < 0.001, ##p <
0.01, #p < 0.05) MCP-19] AL JAsAT}
(Fig. 7).
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Fig. 7. Inhibitory effects of SFR on HDM

induced MCP-1 release in THP-1
cells.

Serum starved human monocyte cell line
THP-1 cells were stimulated with HDM (1 ug/
m¢), co-cultured SFR concentration (200, 100,
50 pg/ml) and dexamethasone (10 pg/ml) for
24 h. The culture supernatant was collected
and the concentration of MCP-1 was
measured by ELISA. Data are expressed as
means + SD of  three independent
experiments. *p < 0.05, #xp < 0.01 #xxp <
0.001 is assessed as a significant difference
between control and dose-dependent
SFR-treated group.

3. Histamine #4|#d mX= 93

HMC-1°lA4] histamined< 43 2
S 5.2 + 0.8 nmol® YERE whH 2T
+ 4.9 nmol®2 YEel} & Z o7 Zrielgit). Hl
Uz CsA Fo++2 236 = 2.1 2
el diZarel] Hlste] foAd e HAE UE
WAL, SFRE 100, 50, 10 wg/ml &% Folwtol
M 247 21.9 + 4.3, 40.1 £ 8.6, 56.0 £ 1.7
nmol® YERY o] A tixatel HEte EE F
ZolA o4 QA (=xp < 0.001) FrasFATh
(Fig. 8).
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Fig. 8. Effect of SFR extract on histamine

release in HMC-1.

Human mast cell line were stimulated with
PMA (50 ng/ml), A23187 (0.5uM), co-cultured
SFR concentration (100, 50, 10 gg/mband
cyclosporin A (10 pg/ml) for 6 h, histamine
release level for analyzed by ELISA kit. The
results are expressed the mean =+ S.E.
Statistically significant value compared with
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control group data by T test ( ##xp < 0.001).

4. B-Hexosaminidase ¥H]3d| v X]&= G

SFRel ¢]3t B-Hexosaminidase #R]#S =34
3 Ay, hxa¢l A231879] 95 WEEHE B
-Hexosaminidase Euo| e SFRo| o] 3k
inhibition ¥]&°] SFR 10 pug/ml FEZolr=

10.3%, 100 pg/ml
FooME 50.8%% oA U
SFRell  ¢]3F  B-Hexosaminidase
196.9 pg/mlZ e (Table 1).

FLod A 21.7%, 200 pg/ml
F71snt.
IC50 %=

Table 1. Inhibitory Effects of SFR on
A23187-induced Release of
-hexosaminidase

Com Inhibition (%) ICa

d S
poun 0 ug/ml 10 100 200 (ug/ml)

pg/ml pg/ml pg/ml

0+ 103+ 217+ 508 £ 1969

SFR 0.5 1.1* 1.9% 4.9% + 18

Each value represents the mean = S.D. *p <

0.05 significantly different from the control

5. NF-kB promoter &Ad| mx&= g3

SFRel €3t NF-kB promoter &4 A &3
g A% An, Aol Hls izl PMAE
4¥f F71ek o™, SFR 10, 100, 200 ug/ml Fo
FANE FE 9gEHoR HAadedt. SFR 10
pg/ml =AM tzatol vlste F 30%, 100 ug
/ml FEoA F 50%, 200 pg/ml FEolA <F
80% A& o4 YA Gp < 0.01) #FHA2EHAT
(Fig. 9).

NF-B Luciferase activity
5

200 100 10

SFR (ug/mi)
+ PMA (100 nM)

Fig. 9. Effects of SFR on NF-xB dependent

luciferase gene expression.

Cells were transiently co-transfected with
pGL-3-NF-kB, and pCMV-B-gal. After 18 h,
cells were treated with vehicle, PMA, PMA
plus SFR. Values are expressed as meanst
S.D. of three Iindependent experiments,
performed in triplicate. *P < 0.01, significantly
different from the PMA.

V. & %

oy WHAE il tE AH7} wolA
AR RS ITdRehe e E7 glelt. m
ORE WBEM LIHES SY0R e 4
o zRE WA WHel F2 PAHE WAK m}
A ghzke] Apfmel wmel ZERE K fGHE B
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5 9 RIS bR AR R
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A A7 HARen, HE AdstE Q1F o
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Aol 2 © WA SFR
7} A EEA o = < éxéfﬁ A3} 250 ug
/m¢ o]3} FEOXE AEEAo] YEREA kol
olrt} e 200 pg/ml FE

s tH(Fig. D).

ol FEY W wgdF A5 dyErd W
oA = vFd MEE S Al e F
kA #kelzl (tumor growth factor—-B, TGF-B),
IL-4, IL-13 F° Alo|E7RIS ®#H[F o] &
8 AFEAE  (fibroblastE A7) =
IL-69] #HE FT7HAA B AFEAXe] #3)-
TS s, AxEL7|A  (extra cellular
matriX)-O/] xg)\]_i J—r,}xg)\]_g}oq A_"ﬁ UJ zx]_o/] =]
P AF3HE o] AT welbA otk 154
9 A dSA dulEr]d dEto] 2 Eo=
AT FAE Fl A57t Hy, S EHA 2
2ol WA g AfsE ZHEo = AlAd digh
WAL wolAl HE Ao,

el A Agor F A= WA ol

g An 3Ez 474

o
=

Ty 2@ gy sy Ao Fojmi= HThA|E
HMC-1°1 PMA (50 ng/m)9} A23187& X &3}
o] &3l A7l § SFRE sx HE At 4
=4 ApolEJFSl TNF-o/IL-8/IL-6 ] o3t
mRNA 42 Fds B3 B4% A7, 2% O
Zaro] Wk FAaskelth. 53] SFR O Foite
TNF-o/IL-8 232 200ug/ml oA oA
oln] AR HIAAA cyclosporin A BT} G
T2 J4 avs E%iﬂr Fig. 2, 3, 4).

olEd I§4

2}
7Dl digk Hesk "ukg (dd27] )R
st T Fol wgAQl AT WS fsle] W
A Ao A gt 53 O 2= A
WA HAer)d =581 ¢} olEy IEde By
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STEE g AETAE HAtta LA 9
o md 87 Wl gHA Resjel g =
=5 EY0=2ZH olEy H{ YA FFEE Uk
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o @A E THP-1 AEo JuA F=rjz &
43/ 71 F SFR=E At JHA ZE=7|d
ZEE 44 AolEFRlY gk SolF oAlF
< Hoked, @4stE gEFex e
MCP-1, IL-6, IL-8 BAHFE = J&EHo=

A A hFig. 5, 6, 7).
53] IL-82 A|9% MCP-1 ¥ IL-6+ ZHZ
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< w Fog o A anE 2tk MCP-1
2 CCR29| Z¢3H MCP-1 54271 AlAE A
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sEolA #EEE FAI FAsiT L B E gl
o] Hhell%= MCP-12 Al@#elA Th 0 cells
Th 2 cytokinesS #HSE= AXZE HAEAZT)
wazk Ju. aga o)F AMFA &4
[L-129 AARLS #AaEa [L-49 Ao =7
o=M, AR RE-9EH dHEr] 4%
0] L0

kiAol WA IL-82 7] AT

-
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o
)



HE0| 2y S5 ¢3S0l 0Ixle g 145

olo
2

oniﬂrﬁil:o 29
1>
2
>
olN
N
L
i)
S
é
[
2
fetl
&

=) o{N

F88taL, 7% AT ANEA EH|EH=
ZA4 71137}%0@1“ IL-8¢ ]3] 71
‘]

]
=
~
o
Ho
=3

i
kd

S |
EUO

[
i
=)

=%
o
L
i
i

2 ] o3 o ﬂ

L TR ZE T Z#QLOV]“P FAtlE 54
BHon #gsitt oE EolA A

o] ofd olEd FAARHE FEE A
IL-8¢ wiste] wkgghot. AA Hrell A IL-57}
AHE A5 IL-89 &A1 CXCR29 X
| 4 Zd¥ o] IL-8of vH5S 3 4
o} o] wf [L-8& IL-5& A Az¥ vg’\]—:rLoﬂ
ZE MXY F7F, actin® T@3E, 84
YERR7] g &l * o] cytokineso]
= g7 d5ol Ak A AdEidlA

R0l &
A= h
Fol 488 F Aes AMHAFT ok

[e]

OA
ey
>
o

=

o
o 2 o fof fr ox ot rﬂ

=

[¢)

-

1’01’ FHJ o,

2

wEbd MCP-1, IL-6 % IL-89] o3 oAl 8%
2 A7) 3wkl o] SFR7F @l Bl &g}
SFT, AR TS vA = vEE Al EFL
Ae Ao zH deEr] Aol v F=E |
o AAABZA S TS AALE Fa glth

dH 2714 HYl vk vuAErr 54 g
g dEgle] o8| nviwAEe] @3y dAds S
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F2 3|~e% 2 B-Hexosaminidase & th4

3Ye wHsA Ak o] 3 sxume 44 =
Aol We) wEH] glov, A% 9% wA G
o @Y AES FEGt w3 vAAR FYL
Qo ARkl oF A4 B gL
sto] Qlsbpst EATE BRSAYORA YA
A0S otk webd H2E feE
& 2 A=), hEs R AEA e F
& AeFel A0 Hof ol WE odAlE A

A3 oA histamine TH]‘%k Fig. 8o|A H
npe} o] Aol 5.2 + 0.8 nmolE YERH
+ 4.9 nmol® Yel} & =

ok W MagETel CsA ol
23.6 + 2.1 nmol® UE} tjzo] wlale]
494 9= 742 LEhla, SFRE 100, 50,

= 7
10 pg/ml 5% FotoHE= 2z 219 + 4.3,
0 £ 1.7 nmolE Yelh o] A

dzel Hgte] EE FRA folA UA
(#xxp<0.001) #A&3FA Y. B-Hexosaminidase
Hg GA] 5 gJEHo= Mxi]ﬂ/\A—A‘:q 196.85

t 18 ng/ml®] IC50 %= YERHRITE (Table 1).

A718 AZA AJolEFIS @ - S ) A
xo] 48 g o AlolEFRRIEC] 3
WI A (vascular endothelium) ¢ &<} 4
atel NF-kB A=E &3 olFoAH, i W
v AZHEA  (vascular endothelial cell
adhesion molecules)& Z7HAZITHY wheba
NF-«B promoter &4 A= H5 AL F83
oulE WixEsta glel, ¥ AdolA= RBL-2H3
cell& Fstod ol HAMsIT. AAAoz B
o] HlE] tzael PMAE 48] S7bekoiow,
SFR 10, 100, 200 ug/ml 5% FoToNME 5%
ojEH oz ZrAadglth. SFR 10 wg/ml §&EolA
= gzFd ek oF 30%, 100 pg/ml F oA
= ¢F 50%, 200 pg/ml F=olA oF 80% A= &
94 A Gp < 0.01) A= ATHFig. 9).

olel Az mel SFRY FPFA ENE
@ U=/ 98 W ohEs] W] Y
A=A e BAE ¢ Adgda, 53 @
el el Wl FAH 7o oA
w8 ugomM, 2uzols AAel BHe I
Baha waAQ ARAZAY HsAE AN
.

V. ¥

o] obev] v ol A AT SN Bl

BELsE o3 Alo]EFFQl, ARFIS, histamine,
B-hexosaminidase, NF-xkB %o| mx= g#S
st vl o3 2 A5 dh

1. #2882 Human fibroblast cell (hFCs)oll th3a}
1 250 pg/me olst FEAA AEHAFS E
BRI ie=

2. W% HMC-1¢lA IL-8, TNF-q,

L-6
mRNA &&E& izl Hsho] ow]o}%g
W, E3] [L-6 mRNA 23L& % o)FEZ o
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