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Abstract

Chemokines are important for the recruitment of leukocytes, which is essential in host defense to
the sites of infection. The thymus and activation-regulated chemokine (TARC) is a CC chemokine
which potentially plays a role via a paracrine mechanism in the development of allergic respiratory
diseases.

Objectives : The objective of this study is to investigate the effect of Ephedrae Herba Herbal
Acupuncture Solution(EHS) on the secretion of TARC of human bronchial epithelial cell

Methods : Enzyme-linked immunosorbent assay (ELISA) was performed to detect the secretion of
TARC. The cytotoxicity was measured by MTT assay.

Results : EHS significantly inhibited the secretion of TARC with a dose-dependant manner. The
effective dosage did not have the cytotoxicity on human bronchial epithelial cell.

Conclusion : Results of our study imply that EHS would play an important role in modulation
of TARC in human bronchial epithelial cells by MTT assay.

Key words : Ephedrae Herba Herbal Acupuncture Solution(EHS), thymus and activation-regulated
chemokine (TARC), Human bronchial epithelial cells, A549
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tactic protein-1 (MCP), MCP-2, MCP-3, MCP
-4, macrophage inflammatory protein (MIP)-1
a, MIP-18,
T-cell-expressed and secreted (RANTES),
eotaxin 5] ct® Chemokine& #HE Fof
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Table 1. The Botanical Name of MA-WHANG
()

Oriental Crude

Crude Drug| Drug Scientific Name

Ephedra sinica STAPF

i g Ephedre || E. intermedica
I3 | Herba |[SCHRENK et C.A MEY

E. equisetina BGE

2. Bk
1) RE EHEEe &8s
Hegol AH8R EZERIK > iiE 350ge B
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Table 2. Preparation of Ephedre Herba Herbal-
Acupuncture Solution
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RN A s ste] e S EIISt
itk JEMES ohA] rotary evaporator® BRI
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%, ethanol-& dte] 85% ethanol BEHLOE H
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B2

FHe

=0

B WEHISHATH S ohA] rotary eva-
porator = JREREHESE BARRL Ol AEAK 100mES
st A7l 1%, ethanol2 Hnsted 95%
ethanol RS2 HA 3 o Miksta Kol
A Eske ARE hBErS W5 8
= YAl rotary evaporator® JREBERAESH] A
gk ol AFEASKE WSkl 3% NaOH=
pH 6~7= FHEistel 2&|o] 1,000me7} =HA 3+

<, fKiRolA 24850 KUESH 1% nuclepore
filter (0.45um, #}73 25mm, Millipore Corp, Plea-
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2 MEF

A 78R AT ME A549 (a human type
I bronchial epithelial cell line)E& 73]t
S|afthst v ESt A oA BoFrol AMEE

o},

—he

3 MzEujd % MYEEA

FBS (10% fetal bovine serum, Gibco BRL,
Grand Island, NY, USA)S} AR 7 E0)9=
DMEM (Dulbecco’s modified Eagle’s medium,
Gibco BRL, Grand Island, NY, USA)S.& 2-3Y
uioh i X8 RESIARG, o] 24 well plateo]
223 & 71z Interleukin-4 (10ng/mf), TNF
(Tumer Necrosis Factor)-a (10ng/m{), INF-y
(10ng/m¢) ¥ Interleukin-18 (Ing/md)S ©%
A28k, IL-4 (10ng/m)2t TNF-a (10ng/mf)
2, TNF-a (10ng/m)®} INF-y (10ng/md)Z,
INF-y (10ng/m0)%} IL-18 (Ing/m0)E BE A
2sto] 24417F A2t & TARCY ¥ &3}
of TARC #H|&ol gl 2718 &siqr.
22 Aol ik FEHENS 10ug/ml, 50ug/me,
2 100ug/ml o] =2 A g & 12417 Fof
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TARCS] <2 ELISA (enzyme-linked im-
munosorbent assay)H 22 %3ttt SA ]
= capture AL detection FA (R&D
Systems, Minneapolis, MN, USA)E E&x &
st ELISA plate® #98)3l9th.  Nunc-
ELISA plateE Z+Z+9] cytokine capture I3 &
coatingdtd 4ToA 16417+ A 8l3ldct. Plate
dieo] AR o2 E9 capture FHE
Hojh ‘:} Z} plateE 2% BSA-PBS (Bovine
Serum Albumin-Phosphate Buffered saline,
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2 3 *1]23’5]-@‘ o streptavidin-peroxidase S
7Fe ohg 3083 o Aok Al HE3F
A2 gt E}E He”ﬂ 712 TMB (tetra methyl
sodium citrateol] =<1 ¥ H:0.5
oF7F H7ba 2 100w4 H7FsRe] 2R
o 1 % 2A4g 2M HeSOsE 50w FH7Fshod
UeS AHAAZIZ 450nm TA o)A ELISA
reader(Rockford, IL, USA)E &# 35}t A=
% TARCE 125 pg/mi5-E] &35 o2 543}
o ZEEHOE A9k BE J|EAE
duplicate2 43513 A= 33jof 47 =9
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5) MTT assay
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3 MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide) assayH2& Ah&
itk MTTE 2 AlZuj gl 0.1mg/me 2] &
T2 AHEst F 443 < 37C COz incubator
ol sfjakstgth o]F-of DMSO (Dimethylsul-
foxide)E& H71sto 690nmE WHExHZFe=R s
i 5%mmeolA FFEE A% MESAAS
ghitstoic.

6) Sl

EA4Ag= SPSS 10.0 for Windows progr-
ame ©|83HA I, ikE e a3E wyst
7} $13) ZF One-way ANOVA test® 4318}
I, A AAHCZ Dunnetts multiple compari-
son test® AME3te] di2FH 8]k ch /-2
FE P<O05Z 33Ut

=% TARCE ©]-83}9] chemokine &<
A8l EF=o @E TARC #EEZAS 74 d)
gty 1 3 TARC =7t 27z 1.0, 2.0, 39,
7.8, 156, 31.3, 625 ¥ 1250 pg/ml ¥ Ao &
FE= Z+ZF 0183, 0.212, 0.236, 0.293, 0.391,
0587, 0.947, ¥ 1.483°|3ic}. ol & AFIHEH
= T $£AS AT, olE FEER
58 TARCE A=t (Figure. 1)
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Abgrel 7|13A] Adu] Mo zhzk IL-4, TNF-
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y=94.021x-19.773

TARC (pg/ml)
2

UV absorbance

Figure 1. Standard curve between ultra-viclet
(UV) absorbance at 450 nm and the
concentration of thymus and activa-
tion-regulated chemokine (TARC). A
simple linear regression analysis of
TARC concentration on the UV absor-
bance was calculated and graphed. We
used this fomula for TARC quanti-
fication in further experiments.

Astgct 71 AF [L-49F TNF-« & 38 A4
3= A (1481.1%733 pg/ml, p<0.05)2k
TNF-« ¢t IFN-y & HE& HsiE A+
(247.7#0.4 pg/ml, p<0.05)17t TARC Ev|7t
§-9)3t4) Z7hetglch (Figure. 2). 71 99} A%
ol oA T Helsx] g2 oA 1.0+0.0pg/
m¢e EBHE ®Hgi IL-4, TNF-a , IFN-y,
IL-18 @=x2lxlel, IFN-y 2 IL-18 & 8§
Hajalols  zhz 15500, 49.7:0.1, 1.4:00,
251+0.0, ¥ 9.5+0.1pg/mle] HH|HE o
zpol g g 4 glodch websd AB49 Al
olg] ApolEFIQl F IL-49t TNF-a %
TNF-o 2 IFN-y 7} 3 &% 2 -olvt
LY AZAGHA A7t TREte] TARCE #H|sh
= A2 4 5 At o] F 7M=& TARC
Q] IL-4¢+ TNF-« 5% Hg
TARC #5% 9% 2722 AT
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S =

3. AlZicH¥ TARC =2H| &

02

AZE R TARCY 84 Fd& 54T 2

2dlof ojxl= &3

1600
1400
1200

TARC (pg/mi)
N R 2=
@ < o> & @
S & & & &

O -4 WY

=

IL4 TNF-a IFN-y IL-1p IL-4 TNF-a IFN-y
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Figure 2. TARC released into the culture media
of human bronchial epithelial cell
exposed to IL-4, TNF-« , IFN-y IL-1
8 , both I1-4 and TNF-« , both TNF-«
and IFN-y , or both ITFN-y and IL-13 .
(* represents P < 0.05 compared to the
control).

I E2EE 0,6, 12, 24 E 48X 2koll A ZHZE 0.0
+0.0, 5512.1£1536.5, 101486.2£1775.6, 268256.8+
27089.1 U 494797.8+76999.0 pg/m¢S} TARCE
B2 Uetfieh s EE 2 e FEHEE 10ug/
nfg Hg Foll M AIZPER Z4ZE 00200,

800000.0

el Blank
oo Contr ol
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0.0 : :
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Figure 3. Time course response of TARC secre-
tion in human bronchial epithelial cell
at 48h after cytokine and EHS (Ephed-
rae Herba Herbal Acupuncture Solu-
tion-10, 50 and 100ug/m{) treatment.
Each value is the mean+SEM. (n=3).
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Control

Effects of EHS (Ephedrae Herba Herbal
Acupuncture Solution-10, 50 and 100ug
/mf) on a secretion of TARC in human
bronchial epithelial cell at 24h after
cytokine treatment. Each value is the
mean+SEM. (n=3). (** represents P <
0.01 .compared to the control).

Figure 4.

5952.4+ 1726.5, 91454.4+1173.7, 290636.0+7011.7
4 686463.2+348210.4 pg/m 2] TARC £u8]E U}
EFH 3L, 50 wg/mlE A3t FoljAle Al7tEE
zkzb 0.0£0.0, 3400.9+1955, 78927.8+3162.1,
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TARC #38]§ Yetligl e, 100ug/meS # 2%t
oM e AZPEE ZHZE 0.0+0.0, 2836.4+333.7,

6130.7£623.5, 82908.7t137574 ¥ 170808.3+
109136.6 pg/ml e TARC HH|E YERYSich

oldel Aol A ihE ZEHI 50 wg/ml XU
100 ug/m¢ A2l 24A7toll A FAHORE &
%t HAE #EHE 5 A Ath(p<0.01, Figure.
3). 24A17t HE++o] H-E AAS| vebiE o
23 Zch(Figure. 4).

4, MTT assay ZAx

2T YEES 1000£209 %= A4sHA
= W RE EEme A T AEYEEL
10, 50 % 100 wg/m 27} 1347429, 110.6£11.0

A - Mejd -

(=4

Cell Viability (%)

Blank

Control EHS 10ug/ml  EHS S0ug/mi  EHS 100ug/mi

Figure 5. Influence of EHS (Ephedrae Herba
Herbal Acupuncture Solution) on the
viability of A549. The cell viability
was determined using the MTT
assay. There was no significant chan-
ge in the number of living cells
between control and EHS groups.

. Each value is the meantSEM. (n=3).

2 9774114 %2 |3 M2
gt (Figure. 5).
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