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Effect of Baekryunchihyo-tang(F3#3W ;) on Expression of
Chemokines in Human Mast Cell Line (HMC-])

Hyung-Chul Lee, Hee-Jae Jung, Hyung-Koo Rhee, Sung-Ki Jung

Department of Internal Medicine Kang-Nam Kyunghee QOriental Medicine Hospital,
College of Oriental Medicine Kyunghee University

Background : Although the pathophysiology of asthma has been reported, its mechanism has not been fully elucidated.
The mast cell is an effector cells in allergic inflammation and secretes a number of chemokines. Chemokines are important
for the recruitment of leukocytes to sites of infection, which is essential in host defense. Chemokines also contribute to the
pathogenesis of several disorders such as asthma, chronic bronchitis, atopic dermatitis, allergic rhinitis, and rheumatoid arthritis.

Objective : In this study, the aim was to identify the effect of Baekryunchihyo-tang(\13E¥RE5) on expression of
chemokines. This was examined by RT-PCR using the human mast cell line (HMC-1)

Materials and Methods : HMC-1 cells were used, which is known to secrete and express chemokines. In order to
investigate the protective effect of Baekryunchihyo-tang(Fi#%3), HMC-1 cells were incubated with pretreatment of
Baekryunchihyo-tang({ GEGWE)  for 24 hrs. RT-PCR  analyses of chemokine genes of cells pretreated with
Baekryunchihyo-tang( FE IR ) showed that expressions of 1L-8, MIP-1f, and RANTES genes in these cells were lower and
MIP-1a showed a similar pattern compared to the calcium ionophore-treated group. In addition, cell cytotoxicity concentration
measurements were performed by MTT assay method.

Results : After stimulation with 1 uM calcium ionophore A23178 for 2 hrs, 1L-8, major one of CXC chemckines, was
highly expressed, and expression of MIP-1p and RANTES (CC chemokines) increased, while expression of MIP-1a did not
change. The cell cytotoxicity of Baekryunchihyo-tang(Fii#iiaW2i%) with treatments at various concentrations and times was not
observed, respectively.

Conclusion : This study suggests that Baekryunchihyo-tang(F135513%) has dose-dependent effects on mRNA expression
of IL-8(CXC chemokines), MIP-1p and RANTES(CC chemokines) in human mast cell line(HMC-1). So these herbal medicines
may inhibit the inflammatory process of asthma. Advanced studies are required to investigate the mechanism of inhibition by
herbal medicine in the asthma model. This study provides basic data on the possibility of the clinical treatment of
Baekryunchihyo-tang(F 1315 1£35) for allergic disorders.

Key Words: Baekryunchihyo—tang, chemokines asthma, IL-8, MIP-1a, MIP-1p, RANTES
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Algf Mast cellofiAfel A= ztolol i pn@a%mel ¥R

Dus-piEE RES MR AFE mediatorse]
B o2 mediators®] AR S oFr)3it)
& HITHA R 23] ok7|H LHEANA KEMED
R HEY ROERES] RERES f2sh= 2
oA cytokines#} chemokineso] HWH3}A Fold}
A "ok A2 WEFY 5134 F24(chemotactic
activity)2 JEL & cytokineEo] WA oM o)
©& chemokineso]2} sh=d] o] &2 ThFgH 4452
(19 #aE] BASAR, AR7HA] W™ Fe] vl
olFg A3 A8 KE vhSolA F23% o
&g dotn dHA Yot

o2 FEEERO) A PR (eSSl WIS A
Re HERSZ b MgEe] ¥ 3o
P o] A S e S0 MEL ¥
geeher ALgEa TP

FEAREG S W2 RN P skeES V)
A e Afdad Y dA el
Behias R MR R £t e goldk
RellA maEel LHET Qe mEhREge] XE
7179 A7) REIE ST AWM WS
o2 KiERMEIY RERIEY TFoE Tl

wepr] B oA ARG Bl ghA E S (human
mast cell line, HMC-1)o]] calcium ionophoreE &
o] sled H)ukA| E oA chemokines®] WH3-& f-ika}
31, ©]#3§ chemokines®] HHe| FiskiaBgzo| vl
Ae WS ol FEREEY HMESA

B2 7] 9% MTT based cytotoxicity assay}
chemokines9] 3L =A3}17] 93l RT-PCR
e o] g3k

1. ##

1) it

A5 Y AN FY A F
ARS-Blg o, Aol AMEE HEREE 1He T
432 Table 17} 2t}

2) MuRarE

Abed frys#EiERE(buman mast cell line, HMC-1)
2, mast cell leukemia BA23E FelEon™
ckit F&AE HHSH IgEl g FeeRlo] ZF
" AEFolrt. ofeidt A HIFHAEE calcium

ionophoredl] 23l g o] oy v EZE W
£33 o] F52 cytokines®} chemokinesE 34
oiste] e, olERg HRE 5o ddE7] &

]2 cytokines, chemokines?] Z7+& #3024
AEZGA N 27 &4 2 XF B 4L o
st 49 S+ Ae Aoz AzkEA™t

Table 1. Composition of Baeknyunchityo-tang(B3E5%5)

Herbs . SelentifioName . D
ShAY Opuntia dillenii Haw 8.0
WE Adenophorae Radix 6.0
KA Liriopis Tuber 6.0
FaE Platycodi Radix 4.0
J=R53 Fritillariae cirrhosae Bulbus 4.0
HE B Lycii Radicis Cortex 4.0
wE Scutellariae Radix 4.0
AT Schizandrae Fructus 4.0
2L Mori Cortex 4.0
BE Gypsum Fibrosum 4.0
L Armeniacae amarum Semen 40
HE Glycyrrhizae Radix 4.0
Total amount 56.0
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& Aol slo] w5 -85 A

3) A

vkl Iscove's modified Dulbecco's medium
(IMDM), fetal bovine serum(FBS)%E< GibcoBRL
(USA)IM 7815101, 3-(4,5-dimethylthiazol-2-y1)-
2,5-diphenyltetrazolium bromide (MTT)+= Roche
(Germany) ol 4, calcium ionophore A23137- Sigma
(USA)ol A4, mRNA selective PCR kit-& Takara
(Japan), reverse transcriptase> Promega (USA),
RNAzol B Tel-Test (USA)l M Tdtdon, o
wh Aok2: Sigma A)FS AH-SFAT

5t

Foloh?.

2. Bk

D) flREsE B AR

HMC-l Axe] ke 10% FBS7E X3
IMDM &8¢ 5% CO2, 95% %, 37T L7} &
AE= AZ iF7INA e, WS 2
ult}k w39t Calcium ionophore A231872] 3
FEEE 1 IME 2 A7+ HAR A"

2) MTT-based cytotoxicity assay

HMC-1 Al 298] BEEE ol ot Al3E5A
S Z33817] Y5k, dolslE Al E 2] mitochondrial
dehydrogenase7} 714 MTTE ZHIFE A7
formazan® 2 WHIA| 7= Y E o] &3 MTT 2
S 39tk A EZE=AL ELISA(Enzyme-linked
immunosorbent assay) readerZ 595 nmoj| 4] 33t
3. ol o) Akl oJaf % cell viabilitys YERY
=3
% cell viability = (2] 29 E 2w/t 27

N

32

MTT assay 4% W8 3jAle] TR EZ| uwjgh
o} HMC-1 A|ZE 96 well plate (Corning, USA)9]
well B 2x104 M| ZF2 wjgd 100 wE 713HAT
oM AR Z FA] 9 A5 A4 (Normal) O 2
ST FEERMESS AR A9E LEREETT
(Sample).2 Ao, FHEEFEY HE &
== 27 1 pg/ml, 10 ge/ml, 100 pg/miz} A A
Attt T3 Az w2 filEmits 5788

08 - AN - 0/FT - 27/

gstel 7w FIERIEES 12 AZh 24 A7)
48 A7F AX3 F, 2+ welle] MTT labeling
reagent 84S 50 uE ket Wol =EH A &
Finly BU2 Be ¥ 43 B IS
Solubilization solution® 50 uf %713k 3- 24417} Hj
F & ELISA reader(Bio-Tek, USA)E 595 nmoj| A
233190

3) Chemokines®] &

HMC-1 A 32 2A33}7] 9% calcium ionophore
A23187 1 pM ¥ 2A13F A3t A9E dixT
(Contro) 0.2 3}9al, FiEBmEES X3 &
calcium ionophore A23187 1 pM-g- 24|17} &5 7
5 FURIGIESHH(Sample) &2 M oW FidEnE
B T 100 yg/mle} 10 yg/mlE P o™, H
AR AR AJZHe: 24 AZEoR FgiTh

4) RNA 77

Total RNAS] 329 9J8to} 7} wello]l 0.5 ;0]
RNAzol BE #7}&8t9r)h. Chloroform 1/10 volume
S 7psta 155 B¢ & S ths el SED
WA SFTE 12,000 x goll A 158 53 G4l st
3 AZAS 28 k) isopropanolS 7H3F ¥, 4T
1A 1587 MRSk 12,000 x gl 158 5
o} A RZ 3 & total RNAZS FZ3}9t) RNA

=50 260280 EAEE 2Tk e
& 79 DNAE A A7) $13te] DNase-12 #2)

5) Reverse transcription-polymerase chain

reaction (RT-PCR)

HMC-1 24 H total RNAE Eushal, ¥
3 RNAY| SAAEAE Ho] cDNAE THE %,
2% 474 DNAY URES ZEy] 93
primerE ©]-&3le PCR& /\]?‘SEL}O% cDNA2| X
2 ggos ZE Yk APUES total RNA |
1gd oligo dT primer T+ random hexamerE 2 pf
o] 65Tl 10 #7F BH&AIZ] $-ofl, AMV(avian
AAALE 2 1 pd, RNasin 1 g,
10 mM dNTP 4 g0, 10 x buffer 4 &, 50 mM
MeCR2 B gol&45 HUlsle] & 832 40 W2

e M

]
p

myeloblastosis virus) <
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A2 Mast celloli 2] HZ7pelol thEt BsEia%isel 4R

ste] 42°Co| A 1417 ¥E-A]A cDNAE ¥ A7 3}
9t  Chemokines®] PCRE& PCR A-=3}7]4
(Perkin Elmer 9600)0l| 4] templateZ ¢cDNA 1-4 4,
Taq polymerase 2 unit, 2.5 mM dNTP 1 yl, sense
primer 10 pmole 1 4, antisense primer 10 pmole 1
10, 10 x buffer 3 yf 2 €ol&3E H7}sle] £ 30
WUZ BIATE 94T oA 58 13], 94ToA 30z,
55-61 CAlA 30%, 72X 3024 403 WH-&A]7)
3L, 12TA SEZ 13 AAE T 1-2% 3 Ao
A A7GESAT E3 Fag AP 85TA
RNATF uhg-3le= 98]E o]83% mRNA selective
PCR kitE AHS-3IAL AR EE 24317 93}
gradient PCR machine (Eppendorf, Germany)S ©|
2314} standard2+  glycelaldehyde
3-phosphate dehydrogenase (GAPDH) 32} ¢cDNA
o ARE e WY o R 243) FEsle] FAA}
=S APt

ZYz+e] primere= Genbankol] $2¥ 97)449
FAasle] A AsLTHTable 2).

Internal

o

6) fhato

EA #2432 Statistical Package for Social Science
software SAS (version6.1.2)E A1231¢g o™ ©o]g
E2AL Student's T testE 0]-83191 EA AL 89
AL P <0058 slgith ZE A¥L Egxoz )

W o)A HHE3El993 mean + standard errors of

Table 2. Primers used in RT-PCR

- Primer sequences(forward/reverse)

means (SEM)Z Ueh) At

. B

i

1. MTT 4ol 2lst BEaEsel Mminstt

HMC-1 A XA, A7t s wE Ak
Bl MpEES Foliazl, 12 AZh 24 A7 R
48 A7+ B¢ FEEEG HE 271 1 pgml, 10
pg/ml 2 100 pg/ml XX FEEEEEGIHT S
S HASA 2 AAdate] et MTT £4
< 3tk AT cell viability:s A2l ol
100%= A=H Yok

1271759 A X8 (ERREE 1 pg/ml S A
= AAET vt oF 86.3%, 10 pg/mloA] <k
88.5%, 100 pg/miol A oF 89.3%2] cell viabilityS
eRN QT Table 3, Fig.1).

24A)7F AA T EBRHE 1 pgml FERIAME
atah Hlaste] of 96.6%, 10 pgmloA] oF
95.2%, 100 pg/ml ETAE ¢k 94.5%9] cell
viabilityE e ITHTable 3, Fig.2).

48417 AAF HEBREE 1 pyml FEANE
B3T3 vlaste] oF 96.3%, 10 pg/miolA oF
93.2%, 100 pg/mlo] A 2F 93.1%9] cell viabilityZ 1}
BRIl o w(Table 3, Fig. 3) FiEilEE 23X A9
Azt TR wE Ml Fe JehA gtk

5-ACATGACTTCCAAGCTGGCCGTGG-3"

5-GTATGTTCTGGATATTTCATGGTAC-3' 497
MIP-1a 5-CTGCCCTTGCTGTCCTCCTCTG-3Y
' 5-CTGCCGGCTTCGCTTGGTTA-3' 197
MIP-1 5-AACCTCTTTTCCACCAATACCATG-37
5'“CACACAGAATCAAATGTGTTATCCA-3' 587
RANTES 5“CCTCCGACAGCCTCTCCACA-3'/
5-GTGTAAGTTCAGGTTCAAGGA-3' 350
GAPDH 5-ATCACCATCTTCCAGGAGCG-3/
5-GATGGCATGGACTGTGGTCA-3' 324
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Table 3. Effect of Baekryunchityo-tang(BE:5%:5%) on Cell Viability. HMC- Cells were Incubated with
Baekryunchihyo-tang(A5&;8%:5) at the Indicated Concentrations for 12 hrs , 24 hrs or 48 hrs

Concentration of Baekryunchihyo-tang Hours
(ug/ml) 12hrs 24hrs 48hrs
Control 100+0.807 100+2.22 100+0.70
1pg/mé 86.68+0.94 96.67+2.41 96.36+0.86
%) (86.3%) (96.6%) (96.3%)
Sample 10p8/ml 88.58+0.54 95.20+0.94 93.26+1.24
(%) (88.5%) (95.2%) (93.2%)
100pg/mé 89.31x0.69 94.59+1.17 93.11+1.83
(%) (89.3%) (94.5%) (93.1%)

9 mean * stander errors

Control : none treated group
Sample : group treated with Baekryunchihyo-tang(FEBMEBN( pg/ml, 10ug/nl, 1004g/mf)

Cell Viability (%)

control Tug/m 10ug/m 100ug/ml

Baekryunchihyo—tang(12nrs incubation)
Fig. 1. Effect of Baekryunchinyo—tang(B3&:8%:5) on cell viability.
HMC-I cells were incubated with Baekryunchinyo-tang( i1 3&;8%:%) at the indicated concentrations for 12 hours. Cellular
viability was determined via MTT assay. Relative viability (% control) is shown as the percentage absorbance of the

sample with respect to that of the control {without Baekryunchinyo—tang(B5&8%5)). Results are presented as mean
+ standard error (bars) for two independent experiments, each with a minimum of three cultures.

120

Cell Viability (%)

control 1ug/ml 10ug/mi 100ug/mi

Baekryunchihyo—ang(24hrs incubation)

Fig. 2. Effect of Baekryunchihyo—tang(E3E8%:5%) on cell viability.

HMC-I cells were incubated with Baekryunchihyo-tang(B13:4%%) at the indicated concentrations for 24 hours. Cellular
viability was determined via MTT assay. Relative viability (% control) is shown as the percentage absorbance of the
sample with respect to that of the control (without Baekryunchihyo-tang(F3E;A%:%)). Results are presented as mean
* standard error (bars) for two independent experiments, each with a minimum of three cultures.
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AR Mast celloliMel Az 7telol Chs BERESe HR

120 -

100 |

Cell Viability (%
(2]
(@]

control Tug/mi

10ug/ml 100pg/ml

Baekryunchihyo-tang (48hrs incubation)
Fig. 3. Effect of Backryunchinyo—tang(B3E&%:5) on cell viability.
HMC cells were incubated with Baeknyunchityo-tang{i2 & ;58%:%) at the indicated concentrations for 48 hours. Cellular
viability was determined via MTT assay. Relative viability (% control) is shown as the percentage absorbance of the sample
with respect to that of the control (without Baekrnyunchinyo-tang( B 3E:&8%:%)). Results are presented as mean * standard
error (bars) for two independent experiments, each with a minimum of three cultures.

IL-8

MIP-1a

MIP-18

RANTES

GAPODH

Fig. 4. Expression of chemokine genes in HMC-| cells was analyzed by RT-PCR.

Cells were pretreated with Baekryunchiyo—tang(F3E:8%:%) (100 xzg/ml and 10xg/ml) for 24 hours. After
pretreatment of Baskryunchinyo-tang( B 3&:4%:5), cells were stimulated with 1 aM calcium ionophore A 23187
for 2 hours. Expression levels of GAPDH mRNA were used an endogenous standard for quantitation.

A : Normal group

B : Control group : 1 pM calcium ionophore A23187

C : Sample 1 group : 1 UM calcium ionophore A23187 + 100 ug/ml Baekryunchiyo-tang( A& 4% %)
D : Sample 2 group : 1 BM calicium ionophore A23187 + 10 ug/mi Baekryunchinyo—tang(BE&%5)

2. RT-PCR ##f2 & a#Es%i52l chemokines

8 AR

FEERIES EEE 100 gg/mls} 10 pgmlE 319
o, FERIFES AR RS 24 KRHOE 3
Stk =3 HMC-L #iigS #igialr] 3k calcium
ionophore A231872 1 uMe] RiASRERE 203 Hi
e v Airskdch

RT-PCRE A #H3}7] 43t 7} cycle 2 5F
ko] & v S sdete cycled 2T
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ionophore A}=38F o2
RANTES #3ixte] 4t
MIP-1a §AAE A9 &

el Hlste] FrmojEso
RANTES &

Fo] M= IL-8, MIP-1p 2
de s FEEdoy
AT LS
02 IL-8, MIP-1p &
At WAL YYD, 53 L8
100 pyml EEEA5S 10 pml EREREE »
A A A=A, MIP-la TE-S ¥}
Wshrh QlthFig. 4).
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e Ad¥Rus AuEw, e 49 ol
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prostaglandins, platelet-activating factor (PAF) 50|
om, ol EAEL RHE ok MEE o
WiAS Hefistal vascular leakage® fHigtc). o
mediatorsE-2 2-8A]17F F-of TSl A&HE F
SENCHE, FERES] cellular infiltration % mucus
hyperscoretion} 2-& %7] whg-} pas)o] g},
T NE Z8& i1 £ cytokinesol] 93] & 2
79 T helper 37 (THIZ TH)Z & + )
on THIE IFN-y, IL-2, TNF-BE AA-3}d
macrophages, cytotoxic T cells (CTL) @ NK H ¥ &
243838l cell-mediated immunityE Y o7)d,
TH2E IL-4, IL-59} IL-62 A3k3 B Al 227}
815 op7|sle A A WY (humoral immunity)o]
ot =3 TH2E IL-10S A4kste] THId ¢
gt cytokines?] A4HE JA|EH, Wl THI| 9
3 QY IFN-ve TH2 AZ9| $4& JR)8”.
TAZe HgAZAN BEEHE
macrophage colony stimulating factor (GM-CSF),

granulocyte-

tumor necrosis factor (TNF), tissue growth factor
(TGF), interleukin 4 ¢} 5 502 %3} eosinohilS
2488137 f285 B Aol <@ I AAS
A=git) ol#]dh cytokine2  eosinophil cationic
protein (ECP), major basic protein (MBP), protease
% PAF 5 4astel $7] w83} Bele] Qirka
deA A

A 2 ZA1E AYInk-o] SGE () $lo]
M 28 (RS ske 2e2 434 Aok 2y

& KIEF BB B 24 FadA &
S fFAE Aelehe B Havl A oo
3 SRS Adno] EAshE wITAIE} k<)
BHLSS SR, RN, B S RIEC] Tolst
o, EIC SBAUNE (delayed hypersensitivity reactions),
fibrosis, autoimmume pathology, neoplasia, inflammation
in the rheumatoid synovium % inflammtory bowel
diseases 5] ThIRH bl Bas]o] I,

ARF H9kM = TNF-q, IL4, IL-5, 1L-6 2 IL-8
59 cytokinesE £4]3}x o) chemokinesE 23

S 3 HMC- Al BT EFE 1309,
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MCP-1, MIP-1a, MIP-13 %@ RANTES %9
chemokinesE 23 3t)>,

< NYre] 38t #A (chemotactic activity)
S BAFE FXHOF cytokines? FHE 3
o] HAHNCH o|Hg 3&FA cytokinesE
chemokineso]2} W oM KIENfEN F2g
AL kL Qe AR geA ok Eg o]
I 9=

antibacterial,

cancer, developmental, neuronal,

pyrogenic,
healing, hematopoietic regulation, immune cell
effector function 5-2] ThF3 A-#pEYy HigEo] o]
&t ohk Y T F8% 98 1
AT,

CXC chemokinesw= F2 % %7 (neutrophil)E %
Halal  JEHALAI7IE W CC
neutrophil-& A £]3+ monocytes, lymphocytes, basophils,
eosinophils, neutral killer (NK) 4|3 % dendritic Al
T FES EHALA DT

IL-88 o Zel CXC chemokineoln], o#
cytokines (IL-1, GM-CSF, TNF-q),
products (lipopolysaccharide LPS), viral products

angiogenesis, wound

chemokinest—

bacterial

(double-strand RNA), plaht products (concanavalin
A) Sl 934 i 2 4 3ok 55 (neutrophil)
E oge Myl AT SuEA e
4] A}Z{(chemotactic stimuli)ol] #& ¥h&AS Ho
HAAE7} e FE-& FPsE g2 x
s gar¥oez AAE cytokined)] A=E o] Ak
SERIES FEA7E FE AXAEY, L8 &
FTY 23Ye oplan” 5579 g F4”
7} 713 (haptotactic migration)’* S R=23ch =
IL-82 3378 EHHNIIY 3572 st
golone 99 2402 oBAA YWY
(angiogenesis)oll Tet=d MTEZEAl 7I= 45
AE gl IL-88] AL frEdly TFTE R
2 olF, KiEe YoA i BEM Fid T8
g g FoPT we L8 SF A
PAFY] 348 F23l1 leukotriene B4 (LTB4)%}
5-hydroxyeicosatetraenoic acid (5-HETE)9] W&



arachidonate-5-lipoxygenase® &4 8}al1™ g,
chronic  bronchitis, rheumatic
arthritis, contact dermatitis 5| ZghofA] A =
Aol A W o)At

CC chemokine®] ¢&91 MIP-1g, MIP-1B, MCP-1
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