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Inhibitory Effects of Yanghyelyoonbutang (YHYBT) on Allergic

Reaction and Pro-Inflammatory Cytokines in Various Cell Lines

Kyoung—Mee Lee, 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

This study saw the anti-allergy effect by the immunity regulation action of Yanghyelyoonbotang (YHYBT)
consists 12 kinds of herbal medicine agents. Consequently, YHYBT controlled the amount of secretion of various
infla- mmatory cytokines, chemokine, monocyte chemotactic protein and histamine from cells (HMC-1, THP-1,
EoL-1) stimulated by PMA, A23187 or HDM.

1. YHYBT did not show cytotoxicity on cultured human fibroblast cells under 250 pg/ml concentration.

2. YHYBT suppressed IL-8, TNF-a, IL-6 mRNA expression in the HMC-1 cell stimulated with PMA and A23187.

3. YHYBT significantly suppressed IL-6 release in the THP-1 and EoL-1 cell stimulated with HDM.

4. YHYBT significantly suppressed histamine release in the HMC-1 cell stimulated with PMA and A23187 in a
dose-dependent.

5. YHYBT significantly suppressed B-Hexosaminidase release in the HMC-1 cell stimulated with A23187 in a
dose-dependent.

6. YHYBT suppressed NF-kB gene expression in the RBL-2H3 cell stimulated with PMA in a dose-dependent.

These results suggested that YHYBT has suppressive effects on  allergic reaction and pro-inflammatory
cytokines in various cell lines through the regulation of immune system. YHYBT has potential to use as an anti-
allergic agents.
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olEV| I E-A L HEE LS KAEME ALe]
E7kel (IL-1, -2, -3, -4, -5, -6, -11,-13,
TNF-a,  GM-CSF)¥}  Am7RRlIE  (L-8,
RANTES, macrophage inflammatory protein—1la
[MIP-1al, monocyte chemotactic protein-1
[MCP-1], MCP-3, MCP-4, eotaxin) 5-°] #hn
go AT 53 AFAZ (AAAE, HITAE,
FAEVNAE S)E5E TNF-asl IL-1 Alo]E7}
o1& MmN (vascular endothelium)®] <=
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JNu¥75 7§ (vascular endothelial cell adhesion
molecules)Z A5,
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The compositions of Yanghyelyoonbutang
(YHYBT)
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Fifif ks Cynanchi Wilfordii Radix 15
& i BE Mucunae Caulis 15
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SRS Paconiae Radix 8
oM e Rhemaniae Radix 8
S Poria 8
i i Atractylodis .Macrocephalae 5
Rhizoma
FOEE R Dictamni Radix 15
e % Sophora;:éi\(/escentis 5
% Polyporus Umbellatus 8
Total 105
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2) Aot
N 2 K PN =< 3.2 Diethyl
pyrocarbonate (DEPC), trypsin-0.2% EDTA,

3-4, 5-dimethylthiazol-2, 5-carboxy meth-

Aok

oxyphenyl - 2, 4-sulfophenyl-2H-tetrazolim
(MTS), RPMI-1640 v, trichloroacetic acid,
isopropanol, ethidium bromide (EtBr),

Dulbecco's phosphate buffered saline (D-PBS),
EtOH, LPS, magnesium chloride (MYHYBTI2),
A23187, PMA (phorboll2-
myristatel3-acetate), p—nitro-phenyl- N-
acetyl-b-glucosamide, o—phtaldialdehyde,
dexamethasone &< Sigma A} (U.S.A) AEFS,
Taq polymerase$} Deoxynucleotide
triphosphate (dNTP): TaKaRa A} (Japan) #|%
S, 942 a4 (Moloey Murine Leukemia Virus
Reverse Transcriptase ; M-MLV RT)¢F CsA
(cyclosporin  A)E  T9AleF A%L, RNase
inhibitor= Promega A} (Madison, U.S.A) A&
<, $Ho} ¥4 (fetal bovine serum, FBS)<
Hyclone AF (Logan, U.S.A) A%<, DMED<
Gibco A} (Gaithersburg, MD, U.S.A) A&F<S,
RNase¥ Pharmingen A} (Torreyana, U.S.A) |
&, A AZxF IL-6, IL-8, TNF-q, histamine
kit R & D (USAIAEE,
Lipofec-tamineTM 2000 Reagenti= Invitrogen
A} (Carlsbad, U.S.A) Al#<, Luciferase assay
kit Promega AMMadison, U.S.A) A&& T+
sto] ARgstglem, 71EE Ak Aok 55 Aleks

AHgatelnt.

system

3) 7171
2= Ao AgHE 77l Ed'9FE7] (U8,
Korea), microwave oven (LG, Korea), rotary
evaporator, vaccum pump (Biichi
B-480, Switzerland), freeze dryer (EYELA
FDU-540, Co., Japan), COgz incubator (Forma
scientific Co., U.S.A.), clean bench (Vision
scientific Co., Korea), autoclave (Sanyo, Co.,
(Gilson, Co.,

vaccum

Japan), micro-pipet France),

water bath (Vision scientific Co., Korea), plate
shaker (Lab-Line, Co., U.S.A), vortex mixer,
heating block (Vision scientific. Co., Korea),
Japan),

spectrophotometer  (Shimazue, Co.,

centrifuge (3. Korea), deep- freezer
(Sanyo, Co., Japan), plate shaker (Lab-Line,
U.S.A), ice-maker (Vision scientific Co.,
Korea), ELISA reader (Molecular Devices, Co.,
U.S.A), 7500 Fast Real-Time PCR system
(Applied U.S.A), flow
cytometer (Becton Dickinson, U.S.A) 55 A

s,

Biosystems, Co.,

2. %

e

D AE FF
w25 (YHYBT) 300 gol methanol 2,000 m¢2
7hete] FE7101A 3AIE FEE 23] wHEESIT
oA#fste] S SHFEA (Rotary
evaporator, BUCHI B-480, Switzerland)® &%
3tk FFH AR 184 g& WE (-847T) By
A e sEr 3Mste] A A&t

g FY

2) M= wjeF

RBL-2H3 (Rat basophil leukemian cell line;
Korea cell line bank) 5.0 x 105/ml MXZ&
DMEM, 104 U/me,
streptomycin 10 mg/m¢, amphotericin B 25 pug/
n)¥ 10% FBSE Y1, 37T COz ¥Wl%7]olA 3
Azt Wity Abgel w3l THP-1
(human acute monocytic leukemia cell; B]= A
EF28)F At S EoL-1
(eosinophilic leukemia cell, Y& ANFEF3)
2.0 x 105/ml& Bt3o] RBL-2H3 |29 wf%
R FUs A 3U 7 skl

Human fibroblast cell (hFCs) W]%2 3%
2% Cool D-PBS® 33] AH3 F =2 x7to
2 Ad3 tg, conical tube (15mb)ol] 4o
1,400 rpmelA 5&37F Y42 3glth o] tube
o] DMEM {containing collagenase A(5 mg/ml,

antibiotics  (penicillinm

N
o N

o,
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BM, Indianapoilis, IN, U.S.A)¢} DNase type I
(0.15 mg/ml, Sigma Co., U.S.A), antibiotics
(penicillinm 104 U/ml, streptomycin 10 mg/md,
ampho- tericin B 25 pug/m)}& ¥ 37C CO2
Hj k7)ol A hFCsE 2 AIZF &<k wjdataivt. 7]
ol 0.5% trypsin-0.2% EDTAE X7}t 30 &
7k wjekstar, 1AkgkEAE A A (PBS)E oF 23
1,500 rpmellA A4&2s ¥ DMEM-10% FBS
2 1579 ¢ wigsisith. olg tAl 0.5%
trypsin—-0.2% EDTA=Z E&3ste] dE%o g 159
# 33 whRste] Adolols FAAEE DMEM-5%
FBSoll A aj &at ik,

3) SRB assay

MEEA SAHL hFCsoll tsle] SRB assay®
S o Wdste] AR&sklth hFCse 37T, 5%
COz w7l A A& A& trysin-EDTA &2
7 9 AxEse] HES wold §, 2.0 x 10474
AEZ 96 well platedl] ¥F3F & wjr] (37T,
5% COlA 2417t s eFstgict. v & YHYBT
(#H% &% 1000 pg/mé, 500 pg/ml, 250 pug/ml,
125 pg/ml, 62.5 pg/ml, 31.2 pg/mé 15.6 pg/ml,
7.8 pg/mb)S 48A1F B ATt MY TR
Sof wjgAE Wy AikekT&d (PBS)E 23
AlFstar, Zb wellel 50% TCA (trichloroacetic
acid)& 50 wE 7}ste] 1 A7 Fot 4Tol WX
silth. o] & FRGE 53 AHT g well
plateg ¥7] FollA A=x3IGITE o7l SRB
(0.4%/1% acetic acid) &4< 100 w/well2 7}
shar, A-2ollA 3027t M8kt 18a 0.1%
acetic acid &Mooz oF 4753 A3 oL F
7] FollM #AFsa 10 mM tris base® 100 b
/well2 &3 A7t ©] plateE plate shaker
(Lab-Line, U.S.A)°llAl 3.5 speed® 5 #3F
shakingd}lal ELISA reader (Molecular devices,
U.S.A) 540 mollA &3=E A&

4) Real Time Quantitative RT-PCR
(1) Human mast cell line (HMC-1) wj<F

HMC-1 (Human mast cell line; J. H.

Butterfield, Mato Clinic, Rochester, MN) 2.0 x
106/ml A5 DMEM {containing collagenase
A (5 mg/m¢, BM, Indianapoilis, IN, U.S.A)¢}
DNase type 1(0.15 mg/ml, Sigma), antibiotics
(penicillinm 104 U/ml, streptomycin 10 mg/ml,
1g/m)}y 2t 4M
2-mercaptoethanol& ¥il 37C COz wWl¥7]ol A
3U 7t wjFesiTt.

amphotericin B 25

HMC-1 AIZE 24 well platedll 5 x 104 A%
2 ZF wellel #F3ta, 97]o] F&& (200, 100,
10 pg/mD¥, FANWETLZ CsA (10 pg/mDE
A st 1417 & PMA (50 ng/ml)9} A23187
0.5 uM)E A7) welldl #7kste] CO. ¥l %7
o 247k Blekst § 2,000 rpmel A 5%3F

Ba 3

AEe skl dAlRE & 2SS AAs,
o7]e] RNAzolB 500 uE 21 &2 w7iA
. o] &3 FE{Fde  chloroform
(CHCI3) 50 wE H7Fe ¥ 15%3 oA &3}

Gt olE dgol 15 & WA F 13,000
rpmoll X A4 e F oF 200 we]
3)4=8le] 2-propanol 200 ¢} B
A3l £E53 dgedA 156 &
oAl 13,000 rpmell A €A E2ldk & 80% EtOH
2 FAst 387 vaccum pumpolld AZ3}e]
RNAE FZE39lth. 53¢ RNAE  diethyl
pyrocarbonate (DEPC)E A& s 20 w TH/T
o] *=o] heating block 75Ceo|A E&A43 271
% first strand cDNA Aol AF&-31S ).

(3) FAA-TFEL AHvHE

AL (reverse transcription) ¥Hg2 TH|E
total RNA 3 pg= DNase 1(10 U/ul) 2U/tubeE
37C heating blockell A 303+ kg3 & 75T
oA 10% F<F WAA7|aL, of7]d 2.5 10 mM
dNTPs  mix, 1 1l sequence
hexanucleotides(25 pmole/ 25 ), RNA
inhibitor24 1 ¢ RNase inhibitor(20 U/ul), 1
1 100 mM DTT, 4.5 0 5XRT buffer(250 mM
Tris-HCl, pH 8.3, 375 mM KCI, 15 mM
MHCI2)E& 7Feh &, 1 we] M-MLV RT (200 U/

random
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w)E A 7Fskal DEPC A2ld SHF2EA HE
371 20 w7t HESF ST

o] 20pee] Wk EFAE F 42 ¥ 2,000
rpmol| A 5237 94 HAste] 37T heating
blockdl Al  60% &% HHSAIA  first-strand
cDNAE 4d3k3leh. o5 oAl 95CoA 53 &
oF ¥Fx3le] M-MLV RTES E8A43A17] & 34
o] ¢2¢2% cDNAZE polymerase chain reaction
(PCR)ell AH&-3F3ATt.

(4) Real Time Quantitative RT-PCR

HMC-12.2%E9 F RNAE TRI Aoz &
#3lal, DNase I(Life Technologies, Grand
Island, NY)Z <AA2] DNAS AAS] $3)
digested 3Fith. 75CoA 208 =< DNased}
5 uge 4¥o] total RANS First Strand cDNA
Synthesis kit (Amersham Pharmacia,
Piscataway, NJ)Z cDNACS 2 transcritiond} % th.

71%¥ Aol uwgl Real-Time PCRS Applied
(Applied Biosystems, U.S.A)S& AL-gslHA] 4230
Q). probes: 6-carboxy-fluorescein® = &
WS Eolal, beta—actin ¢cDNAYE EE cDNAZ
e FE EFF 7 cDAN HES AmpliTaq
Gold DNA Polymerases 3X3%A|# TagMan
Universal PCRZ FZEA|ZT. PCR ZAL 40
cycles® $18F 50TColA 2%, 95CH 10+, 60T
olq 15% F33F3ith. AFE% probe & ole}
2t

B

M

interleukin-6 CAAGAGTAACA
Human AGAGCTCTGTCTGGACCCCAAGGA
interleukin-8 AAAC
(G3PDH) CAAGCTTCCCGTTCTCAGCC
Human
TGGCCCCAGGCAGTCAGATCATC
TNF-alpha

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

quantitative) & A3}t

e = efficiency® RQ(relative

5) MCP-1. IL-6, IL-8 A4 % =4

THP-13} EoL-1 Al¥Z 0.5% FBS7} & RPMI
izl 2.0 x 106/mE 24 well plated] #F3
F wlg7] (37T, 5% COlA 16412 Hld%3}tsd
ot ¥lY & YHYBT (HE &% 200 wg/ml, 100
pg/ml, 50 pg/m)S 2417 Fk A F WA
Z1=7] (HDM-1 wg/m)E 77} 24A17F F<k A&
3 t}3, ELISAE o] &3l 4S5 G+ 3}
3t f¢1&2d MCP-1 (monocyte chemoattractant
protein -1, MCP-1), IL-6, IL-82] <& =43}
Pra=

6) Histamine ®#H|% 574

HMC-1 AIEE 24 well plated] 5 x 104 A3
2 7} welldl &FstaL, of7]dl =& (200, 100,
10 pg/mD3, FAHHNZTOZE CsA(10ug/mDE A
gt 1A & PMA (50 ng/md)9} A23187
(0.5 pM)E Z+zZHe] welldll #71ste CO, W7
of 24A17te] Wi ¥, 7} A anti-IgE &

coating €& &9  FA3F]  microwellol
=
k3

coating3F 4CoIA 30% WA F ELISA
reader 450 nmolA FF =S =AY}

7) B-Hexosaminidase ¥°]% 4

48well plate] RBL-2H3 cell& 5 x 105
cell/mlZ 18A1%F st H tyroid bufferZ AXE
o wjgAE M A3l tyroid buffer (137 mM
NaCl, 2.7 mM KCI, 1.8 mM CaCl2, 0.4 mM
NaH2PO4, 5.6 mM glucose)® %S np# 5
Atk ARE FEERE 1A dAsta g =
ToZ 10 uMe] A23187% A gt 15 H AT
S Atk de A4S 50 et 0.1 M citrate
buffer (pH 4.5)°] <% 1 mM p-nitrophenyl-
N-acetyl-B-glucosamide 50 plE& 30% St 9l
FrulolEle A Wh-SAIZTH WS AAIA7]7] 9@
IN HCE ¥ F 405 nmelAd B

-hexosaminidase®] WE%& 574313

8) NF-kB promoter &4 =3
48well plated] RBL-2H3 cell& 5 x 105
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cell/ml= 18A]%F wjkst ¥ FBS9} antibiotics&
AAZ wjgd ez HwgE ¥, NF-xkB 5971 3
HoJ9lE  NF-kB-Luc  vector®}
b-galactosidase assays &3 & H3e] H|&

S A4 ¢ A== pCMV-B-Luc vectorE 44

cCopy =

= :T E T
7+ g ]1?} ] t}. AlEo| FBS$ antibiotics7}
ShHrE wgdoR v T A=t FAduxRT

o

2l PMAE 18/\]{ AgstaL lysis bufferd o]&
sto] AEE lysis Al 3zkEle] 54 We-d)
& AA AEE ¥sta, 12,000 X g, 53¢
44 2t HME FE2ES 99 luciferase
substrate®} HFEA]#H NF-kB promoter A4S

=489t}

9) BAIAZ

theks Aoz HE de
standard errorZ 7|&3%a, oA
Student's T-test 4 H& o] &35}o] AA43} o}

Im. & B& & &
K

1. AIZEAd vR & 9

YHYBTY Ax54<& 43 47, 1000, 500,
250, 125, 62.5, 31.2, 15.6, 7.8 ug/ml 5ol A
AEfo] 7h7F 64.8 + 0.2, 88.4 + 0.2, 104.7 +
0.3, 100.4 + 0.2, 113.2 + 0.3, 99.6 = 0.4,
97.6 £ 0.3, 103.5 £ 0.1 %% Y}t 250 pg/
¢ oJ3t FEAAE FoA A AAhE YEYA
okoktt (Fig. 1).

120

100 \/\/\\/w

CT 1000 500 250 125 62.5 31.2 126 7.8

% of viability
N s o ®
s = 3 3

<

YHYBT extract (zg/ml)

Fig. 1. Effects of YHYBT on the viability of
human fibroblast cells. Human fibroblast
cells (hFCs) were cultured with various

concentration of YHYBT extract for 48 hr
and the cell viability was measured by SRB
method. The results were presented by the
mean £ S.D. (n=6).

2. Aol EFH

1) HMC-1e1A4 IL-8 mRNA 2&e) mx]= J3
HMC-1¢]A IL-8 mRNA #3A 2d-e

o] RQ#kel 1 ¢ #, CsA¥ 0.609, YHYBT+=

200, 100, 50 pg/ml % FATdA= 47

0.272, 0.260, 0.258= e} THFig. 2).
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PMA/A23187 - + + + + +

Fig. 2. Inhibitory effects of YHYBT on IL-8
mRNA gene expression in HMC-1. Human
mast cell line were stimulated with PMA (50
ng/m¢) and A23187 (0.5 uM), co-cultured
YHYBT (200, 100, 50 ug/ml) and cyclosporin
A (10 gg/ml) for 6 h, and real-time PCR
was used to determine relative IL-8 mRNA
expression compared with controls. The
amount of YHYBT 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 & mx+=
Odz‘sk
HMC-1¢]4 TNF-a mRNA 32 2&dS o
279 RQ #tel 1 du), CsAe 0.153, YHYBTE
200, 100, 50 wg/ml ¥% FojToldEs Z4Z
0.204, 0.137, 0.244% Yet} (Fig. 3).



ENEESS ®& HAEFRAS Set 2N HEe 127

N

TNF-a.

o o o o
N B o o =

RQ of cytokine in HMC cell

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

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

3) HMC-1¢l4 IL-6 mRNA 23o] mx|= g3k

HMC-19l4 IL-6 mRNA 4z 23L& %
9] RQ@kel 1 ¥u), CsAx, 0.245, YHYBT+
200, 100, 50 ug/ml %= FoA+S 27 0.216,
0.533, 0.5152 UEISGT} (Fig. 4).

o

IL-6

o o
o @

o o
nNs

RQ of cytokine in HMC cell

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

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

4) THP-1, EoL-1 AZNA IL-6 A n|
A 9
Alge]  dd@ el THP-1  Al¥9  FAb
EoL-1914 IL-6 AA4<S SAS A7, dd=
9] dexamethasone FoliolA+= dZFdto] H]
o] 2 Towg Ao 7FAEHI, YHYBT 59
TANE BF v% gEFHOR [L-69 ANFS

7l
i
3|

A= JAt. 53] A EoL-1 AXoAe &
E Ad x4 F94 dve 23 JERT
(Fig. b5, 6).

1200

1000

800

600

IL-6 (pg/ml

400

200

0

M Con Dexa  YHYBT-50 YHYBT-100 YHYBT-200
THP-1/HDM - + + + + +

Fig. 5. Inhibitory effect of YHYBT 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/mb),
co—cultured YHYBT concentration (200, 100,
50 pg/ml) and dexamethasone (10 pg/ml) for
24 h. The culture supernatant was collected
and the concentration of I[L-6 was measured
by ELISA. Data are expressed as means =%
S.D. Statistically significant value compared
with control data by T test (**p<0.01,
##%p<0.001).

1L-6 (pg/ml

M Con Dexa YHYBT-50 YHYBT-100 YHYBT-200
EoL-1/HDM - + + + + +

Fig. 6. Inhibitory effects of YHYBT on HDM
induced IL-6 release in EoL-1 cells. The
results are expressed the mean =+ S.D.
Statistically significant value compared with
control data by T test (**p<0.01, ***p<0.001).

5) THP-1, EoL-1 AlXolA TL-8 A=k 7]
A 9
Abgre] whalgrel THP-1 AlEo)A IL-8 A%
dexamethasons Foldt FAUZTANAN & =
2 7+4% wd, YHYBT Fo++e 7} 5% o
W37t e (Fig. 7), 3419 EoL-1 A%

A 238 Fksel azzds 2 Aot ¢

2 o [o rfe
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9 tH(Fig. 8).

4000
3500
3000
2500
e 2000

IL-8 (pg/ml)

1500

1000
500

0

M Con Dexa YHYBT-50 YHYBT-100 YHYBT-200
THP-1/HDM - + + +

Fig. 7. Inhibitory effects of YHYBT on HDM
induced IL-8 Release THP-1 cells. Each value
represents the mean = S.D.

2500
2000

1500

IL-8 (pg/ml)

1000

500

0
M Con Dexa YHYBT-50 YHYBT-100 YHYBT-200
EoL-1/HDM - + + + + +

Fig. 8. Inhibitory effects of YHYBT on HDM
induced IL-8 release in EoL-1 cells. Each
value represents the mean * S.D.

6) THP-1, EoL-1 A4 MCP-1 A4
H X = g g

THP-1 Al 3E ol A MCP-1 3=
dexamethasons Fod FAUlzTAA 2 =
2 7% whd YHYBT $oa8 7F 5% o
Wa7h edlal (Fig. 9), &4t EoL-1 A%
A= THP-1 A4 et Adel fARsHA o
Efu o] A freAde] fldthFig. 10).

1200

& o ro

3
8
s

MCP-1 (pg/ml)

M Con Dexa YHYBT-50 YHYBT-100 YHYBT-200
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Fig. 9. Inhibitory effect of YHYBT on HDM

induced MCP-1 release in THP-1 cells. Each
value represents the mean + S.D.
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Fig. 10. Inhibitory effect of YHYBT on HDM

induced MCP-1 release in EoL-1 cells. Each
value represents the mean = S.D.

3. Histamine #4|#d m|X= 93

ot
b
KT

HMC-1914 histamine #9]&FS A3
t]

A 5.2 £ 0.8 nmolE YERt v diZ
79.7 £ 4.9 nmolE YEh} & Foz FUlst
ok ub g el CsA ROl 23.6

nmol & L}EM o] weke] fol4 gl

H
oo ose el

= 7

2 JEIa, YHYBT 100, 50, 10 ug/ml =
Toﬁoﬂ&ﬂ% 7—¥7—} 43.0 £ 7.2, 441 £ 7.6,
72.9 £ 5.5 nmol® YER} o] GA] iz H]

stol 50 pg/ml ol Fi- W o S
(exxp < 0.001) FAFAT (Fig. 11).

WT  Control  CsA  10048/me 504g/mé 10ug/me
PMA/A23187 - + + + + +

Fig. 11. Effect of YHYBT extract on
histamine release in HMC-1. Human mast cell
line were stimulated with PMA (50 ng/ml),
A23187 (0.5 uM), co-cultured YHYBT
concentration (100, 50, 10 pg/ml) and
cyclosporin A (10 pg/ml) for 6 h, histamine
release level for analyzed by ELISA kit. The
results are expressed the mean £ S.D.
Statistically significant value compared with
control data by T test (¢##p < 0.001).
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4. B-Hexosaminidase #8]Zol] n)X])&= F3F

YHYBTel ¢]% B-Hexosaminidase 4|#<
=A% Ay, gz A231879] o WEHE
B-Hexosaminidase #H|® A H]&o] YHYBT
10 pg/ml FEAAME 24.7%, 100 pg/ml FZA
£ 39.9%, 200 ug/ml FEIAANE 58.9%% FE
oEHoz fFo4 dA FUFsITh 1C50 2
169.78 ug/mle. 2 e (Fig. 12).
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1C,=169.8 /&/ml

Inhibitory activity (%)
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YHYBT extract (ug/ml)

Fig. 12. Inhibitory Effect of YHYBT on the
Release of PB-hexosaminidase from RBL-2H3
cell line. RBL-2H3 cell were stimulated with
A23187 (10 uM), co-cultured YHYBT
concentration (0, 10, 100, 200 gg/ml) and 1
mM p- nitrophenyl-N-acetyl-B-glucosamide
(50 pl) for 30min. The results are expressed
the mean = S.D. Statistically significant value
compared with control data by T test (¥p <
0.05).

5. NF-xB promoter @Al v|x]&= g3t

YHYBT®l ¢]3 NF-xB promoter &4 94l &
HE AN A, Gdatel vE] dixael PMA
= 4] Z748kglom, YHYBT 10, 100, 200 ug
/ml FEAAE vE gEHOR LAsST 53
YHYBT 200 pg/ml F%Zo]A thzxtol Hlske] oF
30% A= 94 AA Gp < 0.05) H2HATH
(Fig. 13).
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o4
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YHYBT (ug/mi)
+ PMA (100 nM)
Fig. 13. Effects of YHYBT 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  YHYBT. Values are expressed as
meanst S.D. of three independent
experiments, performed in triplicate.
Statistically significant value compared with
PMA data by T test (*xp < 0.05).
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S8 Avud L wFel 23 A
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e addeR dANEAd U 3

flo oﬂ,
i,

s

I

N
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%0,
XL

Bl uJTA ﬂ}w HP%Q&H, o}o] 5]
10-20%, #4219l 1-3%7} 7FA 3 e 9% A%
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om. k2ol 70-80%% IgEE wiZ/lE sl £
defolr], YmA= [gEet #7o] gl 945 2
o BF @r}¥? olEw 3RS nvhAE,
SAT, dElgte) Ze Wy o] Ao R o]F
< w83 [L-4, IL-5, IL-6, IL-13,
Th2 APolEFRR] e 954 Alol
to] IL-8, MCP-1, eotaxin®} #&
F}ele] HatAol A5 #goz <lsf
Aow dHA Y,
FIMME Y (YHYBD)S mudpigol i
AL, EEIEFE FES Zhrste] T2 AER
W R R Wz A o fiﬁﬁ%ilv} Sk
A

offl
ot
o2
ol

,ﬂ
Z.
ki
o

X
s
rlo

E7RlS ¥

il
o ol

2 ]-1;]

AE EHOE EIEIES W E

ot ohget I At S8 Atk
olo] & Ao dA AdelA dErETF =
& YHYBTE AR2 A#A &5 t8E& flst
of MIYHNIE, Sk, @A 2] IL-6, IL-8,
MCP-1, histamine®] W&ol w3t aio} A3 Al

=
5 Aol 228 48 s AR
o el WAL GFE DS, 4T

= 7549} 2ol Mg 0350% -erl o+ 200

ug/mls ARSIt
[L-82 CXCR1¥ CXCR29 #A
chemokineL.2A F2 3579
EFA 28, A, @El g el %
oA e Aow A g a8y &
gk

NP AR SeA9 EAG 2o EAD
A% Ee Ao 9 4PN Hagoz A48
6]—1’4—24)

B AFo A PMA/A23187% A=A171 HMC-1
oA IL-89] mRNA 2&& Aato] st &
Zow ZFrhelglon, YHYBT FoliolMe 7}
d IL-8 FdS P8 JAANAY (Fig. 2). 218
U A=7] Aoz A=A THP-13 Eol-19]
A7F YepA] eFekth. THP-1 Al
x 37F glglew, EoL-1o4s 239
T oEHor Frtste S ISl (Fig.

2 YHYBTE IL-8 &

q o] ol Al

Y

Artar & 4 et o] T A AHHA A
Mol Fg4el W (net effect)S AA 9 (in
vitro) Ao w2 Aes7]E o dRE HoF
© dEE B vk sHAN, YHYBTZF Al &
£ A=A v gekd a3s Bt A A
el ot W wkgel] sEAoE oiHE &
U Hen ofyg}, v FA-&oly A 5
&

[L-6= ditdor 34 A4 @ud= o4y
A Qlou HAze= B AEE e} T cell 43}
2 doAXN T 934 A FgsE Aoz
BIHPT, Ao W 7|9 FAT 24
sl A olo]A & wal o] B wE At
A oAz WA FAT Y 9% Add FQ

gk e
o, w3 Bulg [L-69 F7be AFEAEe
w352 s ﬁﬂ ato],  AlEe] 71d (extra
cellular matrix)9] AAFS A FIHAPOEZA
A D Ao WEy Aess sy

B AT PMA/A23187 E& X=7|dgo
2 AFA171 HMC-1, THP -1, EoL-1 Al¥olA
L-69] mRNA Ei whald udo) 3t a3s
#EslEE, YHYBT Folito] & &Aoo
IL-69 2dE HAAAAG (Fig. 4-6). ©
YHYBT7} ofEd]# gy} 2 v 34 Hshe
ghoolyel 54 954 HebellAe Am &3 vt
SAS YedE ASZA, 53] IL-8 Zdo
g adel M Azriy oE das vebd uby
of, IL-6 & tat aHorE SAHE RE A
oA FaAZT oY AdE YHYBT7ZH
L-69] @de] Solxom ﬂﬁé}% Row A}

%

rir

=

u), olelg éﬂ_ of Belst 5
948 AT Aoz Az

ol el Aus nigoz Afslel g At
YHYBT® &35 FA4sk7] $si4 HMC-13%
THP-1¢1A4¢] TNF-a¥ MCP-19 ZdS 77t
ZAsAth. TNF-a 934 AolE7dozA
w4 EE T4 A5 ZEA Fag xR &

|
#14 glon, MCP-1& @375 st os &
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$EA71E chemokineC 24 IL-83& 2
C chemokined| &3t} BRE A d= 2 7]
5 ol9loll = FHitol= TNF-a9} MCP-10] Al+-3
] ‘?l’ qu_ EJ_7]' O]q_z‘%'%())

A& A PMA/A23187& A=S & HMC-1
o] TNF-a ¥3& YHYBTO 98| ¢AsiA o
A=) Az v HEZ 7had jid, W=
7] el sl A 7Y MCP-1 942 &

F-a

-IN

(@)

2

W37k Ak (Fig. 3. 9. 10). IL-6, TN
velbdt Z23el MCP-1614 vehd Az
BgE A o, Td MEA o] Fox A ¢k
Hog B ou o tF BnF A4E 53 B4
Ao3 Ao Hr)

olEMyF-Por FrhE Ight Al We g3
T T Hell gl vkA 2]
7} AAF dglo] SlAlol AFshE, o] &3} [gE7}
Agste] HIRAEE AFAIA AEW] A o]

U= histamine 59 STEHES WEAZT) 1]

R
<

WA E o] A 3le] o3& #H]¥ histamine T
3} IEE A5 IFe & vy HE
aYn AEES doA ofEdNRAS fu
= ol 71 A "th. B3 histamined WES
NF-kB A} 24 QAE5S HANH o2 A3
A7 obES Ao g Ao A 9
E}31*33).

2 AddalE YHYBTZ7F PMA  (phorbol

12-myristate 13 acetate)9} A23187 (calcium
ol gdstd HMC-1 A9
histamine &8 F-& tjz=ol B3] 50 pg/ml ©
dol FEoA FoAd JA FAHAT (Fig. 11).
HRRE g3y WEF SA4dA A7t He B
-hexosaminidase +H] 9A] YHYBT 10 pg/ml
Lo AT 24.7%, 100 pg/ml XA = 39.9%,
200 pg/ml FZAAE 58.9%%2 FT& oEHOR
o4 A oAl sklem, IC50 w2 169.78 ug
/mlez  YEbgTHFig.  12). °l&  YHYBTZ)
histamine¥ B-hexosaminidase RS ZAAA
ofEd I N-¢le] fit ofstE AT F AeS
HAFE 4342 & F Uk

NF-kB¥ TNF-q, IL-18, LPS$} #& o=

ionophore)el

N
o,

A5 FEAE S AXU 23 AdoA =
2% 4gg she AAAR Y, x}l T 9%
QAo wheba G de] d27)E ST, Ak
How  TAK-1/TAB-1/ TAB-2/3 kinase

complexE ¥A3H, TAK-19] IKKE 4314
AAM NF-kBE JAst Y+ k-Bag A2Fs} A
71t} ?l*ii}ﬂ Ik-Bat #3l% 1 NF-kBE o
2 So7h 5 B4 AEY] HdE FXAN
o, Fig 130ﬂxit YHYBT7} NF-kB9] &4 8lo]
FEFE WA =R EA S Aot NF-xB7F 4%
3} promotorE transfectiond}til PMAES iiilé}
o] &438A71 & YHYBTOl 98 5=
o8 AFTE FAsgnh o #2 731}%
YHYBT7} NF-kBS] &35 JA|A| 19_;4&{ o}

A5 Al o) NF-kBe] &4 3} 2
s BT 9l

o]/9] @ﬂi YHYBT7} Sl

l-ﬂ
_;>4
o

x
I o
lo
o
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i
o |o
fu
=Y

SEREERE SR P

7Fede AN, ey 7

A YEld in vitro Z39be] BHlnl EAoA = H]
= A

i§-e7h JEhtA oo} &
He

A%3 £40] D Aow

V. & &

ZMEE o] olEF IRl Stk el
HislE §3 Alo]EFFel, AR 7}, histamine,
-hexosaminidase, NF-kB % {iVEfit% Sol v
T RES sy v usy 22 A8S

At

e XN o =

1. ZIMEE %S Human fibroblast cell (hFCs)ell
kel 250 pg/me o3t FEolA MEEAHS
YERNA] et
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2.

ZMME 5SS HMC-191A4 IL-8, TNF-q,
IL-6 mRNA @3S o] vlste] A}
A,

ZIEE LS IL-6 %S THP-1, EolL-1
Az A dixTel vgte] FE oEHOR
gAEtg o, E3] EoL-1 AFEdAE RE

skl e Al Al

4. ZimEE LS HMC-19]A histamine &8 &S
thzaell Hdke] 250ug/mé o] A+e] EEoA
T4 A FaAFT

5. HZMmEEHS  RBL-2H3 A4 B

. ZIMEE S-S NF-kB promoter &4<&

-Hexosaminidase #H|&ES FTx oJ&EHo=
el Al elAlskeler, 1C50 (ng/mb)-
169.78 ug/ml® YE}FT]

]
wol atel ¥E SEHom Faszow,
53] 200 pg/ml sZ=ANAME FAA4 A
AR,

kel 2
2 AT dAdrsR kAN AdsteE A
L EEER EDIE EE LTS FECEE
FAAE g AE (TBRC, RRC04700, 2005)
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