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Liripois Tuber contributes to the chemotaxis of eosinophils
and secretion of cytokines in A549 human epithelial cells
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Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine, Kyung
Hee University, Seoul, Korea ’

Abstract

Background and Objective: The importance of the presence of eosinophils in the airways of
patients with fetal asthma has long been recognized, but the mechanism by which these cells are
recruited and retained in the lung are only now being elucidated. Eotaxin is a potent and specific
eosinophil chemoattractant that is mobilized in the respiratory epithelium after allergic stimulation.

Material and Methods: We used water extracts of Liripois Tuber and pulmonary epithelial cell lines
A549(human type Il -like epithelial cells) and human eosinophils.

We estimated cytotoxic effects of Liripois Tuber via MTS assay, and estimated the effects of Liripois
Tuber on chemokines from prestimulated A549 cells by sandwich ELISA and RT-PCR. We conducted
chernotaxis assay on prestimulated eosinophils treated with Liripois Tuber.

Result: In this study we demonstrated that TNF-q, IL-4 and IL-1§3 induced the accumulation of
chemokines mRNA in the pulmonary epithelial cell lines A549 in dose-dependent manner. Chemokines
were inhibited by Liripois Tuber in dose-dependent manner. The eosinophil migration was inhibited at
high concentration of Liripois Tuber.

Conculusion: These findings indicate that the supression of the expression of chemokines can be
accomplished by Liripois Tuber treatment, raising the possibility that Liripois Tuber might be of
therapeutic value in diseases such as asthma.
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‘A549(human type [I-like epithelial cells) cell.S B ARl ARSI, AXE vj%S 93} AHEE wjA=
10% fetal bovine serum(Hyclone, Logan, U.S.A), 1% penicillin/streptomycin (Invitrogen Life Technologies,
Rotkville, US.A), 10 mM HEPES (JRH Biosciences, Lenexa, US.A), 11mM sodium bicarbonate (JRH
Bioscience)”} XEFHE RPMI-1640 (Invitrogen Life Technologies)S AHE3FItE WA #P%& (Sun Ten
Phatmaceutical Co., Taiwan)o] TSt M| EA1E =A3}7] Yl ujddt AIEE 96-well plate (Corning, U.S.A.)
of 2x104cells/well2 seedingdt TR 24A17F F<F wjsl & oBjlE FE®¥E 10, 1, 0.1, 0.01, 0.001,
0.0001mg/mlZ v Ao]] st 10008 welle] H7}8Th 24A17F Z¢F BEX]3F T MTS solution (Promega,
Madison, US.A)YE 20p4% 718l 1A17F F<F Wh-A20 the O.D.=490904 $85E S48, 2+ 4
YL triplicate 2 330l AA FIHH )
2) Cytokine 2] 274 W& eotaxin® RANTESS] dFs<l 3¢)
w3l A549 cell & 5x105 cells/well 2 12-well plate (Corning, U.S.A.)0l plating3}] 24A]7F v 3 2 serum
free mediaZ A3 TS 24A17F HEX|SlaL TNF-o(Biosource, Camarillo, US.A) SOng/mi3} IL-4(Biosource,
Camarillo, U.S.A.) 50ng/ml, IL-1@3(Biosource, Camarillo, U.S.A.) 10ng/ml& A &2 FAjol| 25t 244
7} 48417 F MigBhe 23, eoraxin¥} RANTESE AFol ASshs W, WiAE wAl oo g& 2}
o2 7L 2. Y=F A5 HS H}e] Human eotaxin ELISA Set(BD Bioscence, U.S.A)E ©]-&3}
o sandwitch ELISAS A& RANTESS] W& %5 mRNA ZWHolA RT-PCR(Reverse Transcriptase
PCR) o= FRlatyth
3) Sandwitch ELISA
96-well plate (Costar, USA)| 100uf/well anti-human eotaxin(BD Bioscience, USA)S coatingd}e] 4°C ol 4]
O/N WiY3lil 0.05% PBS-tween 2008 33] A|A3F 3 20010 Pharmigen's Assay Diluent (BD Bioscience,
USA)Z A2olA 1A17F E<t blockingAlZth 33] Al ¥ Pharmingen Assay Diluentol] 3143t HFARE
10010 A7yale] Aeojx 247t b wjkst the 33] A & 1000 anti-eotaxin detection antibody £}
Avidin-horseradish peroxidase conjugateS 7}8le] 1A17F B9 Aed wAIFE, 73] AT T 1004
Tetramethylbenziidineﬂ—} Hydrogen peroxide (Pharmingen's TMB Substrate Reagent set, BD Bioscience, USA)E
A7kste] 3087F Aol ¥EAIZ) O 2N H2804 50 wE F71st) ¥he-g AAANIIT 308 ol
O.D.= 450, 5704 ELISA reader (Molecular Devices, USA)YS o]&3le] FRCE =353t
4) Fotaxin Assay
HJOFSE AS49 cell 5x105 cells/well 2 12-well plate (Corning, U.S.A)Y plating@ta] 24A17F w3t &
serum free media® WA 3 TS 24X)7F WR)BEAL eotaxinS- stimulationA] 7] S cytokine@l TNF-a(Biosource,
Camarillo, US.A) 100ng/ml¥} IL-4(Biosource, Camarillo, U.S.A)) 100ng/ml& 3A1ZF Fob Xj2j3bct. w3t
RANTESE %3} IL-1B(Biosource, Camarillo, U.S.A.) 10ng/ml¥} TNF-a(Biosource) 100ng/ml-2 H 715t 24
AIZE B2k wj kst ohe ZEFIA-S 100, 10, 1, 0.1, 0.01xgmle] FEZ 3Mstd 487 T e T A5
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-9 238}d human eotaxin ELISA KitZ ©]238}] sandwitch ELISAE A A] %]—ﬁj_ cell peller © 2 RT-PCRS
AAerch

5) RT-PCRE ©)8-3} chemokine W& &k

(1) Total RNASY] ¥ '

Z 12-well28E) 853 cell peller o) Trisol Reagent (Invitrogen Life Technologies) 8 3004 A7}ahe
lysis A1Z1 F- 20002 713} vortex 3t Thg Ao A 58 WX T 10040 chloroform e et 152
T ESOE T LA 387 WS TS 4T, 12000ipmollA} 1583 QAR FGTE AT AE AA
&7 % 2501 Tsopropanol2 H713H thy 1087 A0 WA/} 4T, 12000epmell A} 1087 AAE-E) 8}
o] RNA pellecS HEF F 75% o822 soou 75t A=s) 2 o LA dyAlzl & 2040
DEPC-DWo] %] 1: 5008 343} The spectrophotomererE ©]-&31Y FEE SA43 ok

(2) 1st strand cDNAS] 34

1223} total RNAS 083}t first strand complementary DNA(CDNAYE $HA38IA =] 3uge] RNAS 500
ug/pl Oligo dT primer (Invitrogen Life Technologies, USA) 1u0E 713 & 70 ColA sEZE vgAIZ] o
A48 d-goll Yol RNAY olAF7ZE ZolFRT 5X synthesis buffer Sy, 10mM dNTPs 144, 40U/ul
RNase inhibitor 0.50F 40} HE ¥HE 25 o] 25T 283 ¥hgA|ZTh o] Hbg-Hof 2000/
M-MLV reverse transcriptase 102 H7}abo] 42°ColA 1417 B¢t vk A1713 70 CAlA 1587t enzyme S &
243} 3 O 853 DNAES RT-PCR| AHS-3ITH

(3) Reverse transtriptase PCR anaylysis

Total RNAZHXE] 3418 (DNAE reverse transcriptase PCRI} real time PCRO| 25 ARE-st5 =] 2109]
cDNA, 0.2m primer 2/, 1040 premix taq polymerase (Takara, Japan)E &5l HF 21 202 25 T
£ 95 CAA SEZF denaturaion 3F3L, 95T A 45, 60°CANA] 187} annealing, 72°Col A 137} extensiond}
o 353] WHESlY fHAE FE3IAch Conerol & GAPDHO] W FE ©]8-3to] EF8}8%3l RANTES,
IL-169] th3t waeke dxpAo g 30151y 0 H PCRO) ARR-E} specific primeri= Table 19 7123}tk

(4) (DNAE ©]-83} real-time PCRHMS-

RT-PCRA] GeneAmp 5700 Sequence Detector (Applied Biosystems)E /‘}*g‘é}éq A% 7 sample?] templete
S 111022 FAste 2% 20 st 0.2/m primer 209} 12.544 SYBR Green PCR Master Mix (Applied
Biosystems, UK)E HZ HBIE 2540 402 T3 hL real time PCRE AAIBILE WA (DNAE 22}
1, 1/10, 1/1002.2 serial dilution3t ¥ F5F 3714 PCR3IY HEge AMSSIAIL, 7 whgofo] F3o]
thresholdo]] ©E3}F Cycle numbeCo)E 7|5 0.2 standard curveE T18A A 3t 4 F-AxY] &y 7o
GAPDHY| &S ol43ld HE3I8I9ch PCR whe9] 8 F 60-95 CAtoldIM 9] 252 signal& 57
3} dissociation curveE ZHAJFIH T PCR 24L& 95T A 1087} denaturaion 3}F1L, 95 CAlA 153, 60Tl
A 183 403) wrESl T o)uf AR primers RANTES, ICAM-1, VCAM-1, IL-8, IL-1622 7} primer®]
sequence= T} 7t}
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Table 1. Sequences: of primer used for real-time PCR

' Gene I Oligonucleotide sequences
GAPDH ' “FW - S“TTC ACC ACC ATG GAG AAG GC-3'
RV 5-GGC ATG GAC TGT GGT CAT GA-3'
RANTES FW $5-CTG CCT CCC CAT ATT CCT CGG-3'
RV 5-GAG TTG ATG TAC TCC CGA ACC C-3'
JCAM-1 FW 5-TGA GGA GAG ATC ACC ATG GAGC-3'
RV 5-GCC AGG GAA CAG ACC ACG GT-3'
VCAM-1 FW 5-GAG AAC CCA GAT AGA CAG CCC-3'
RV 5-TTC ACG AGG CCA CCA CTC ATC-3'
IL-8 FW 5-ATG ACT TCC AAG CTG GCC GTG-3'
RV 5-TGT GTT GGC GCA GTG TGG TC-3'
IL-16 FW 5-CTC GCT CAA CCT TTC AGA GCT-3'

RV 5-GAC ATG GAT GCC GTIC TAA TTG C-3'

6 A BAozvE saTe B
(1) A gl o 2RE lymphocyted] £-2)

EDTA7} H7}s]0} U rubeo) AR 8BS 4i0) AHT Folo] ¥R FEE & U5 0.9% NaClS
TELR AUkete] @AS M) TSIk AT lymphoprep g 2:19] HIEE EY ﬂ°ﬂ lymphoprepg- 410]
A2 ZHAAHA A7 T 800gol| A 20871, AL GAEE 3 T2 sampled} medium&] F7HE
1 mononuclear cell g 23] Wt} 0.9% NaClE 3] A5t 250go0 4] 10827 ALoA PR & 3 A X
T 248 AAEI A METE AN e eosinophil isolation buffer= A &sch

(2) Lymphocyte 2HE] TAMLe] Hy)

5x107 cello]] 50402] MACS CD3 immunomagnetic beads(Miltenyi Biotec,Germany)s E3 6 ColA 15%

7F 8oFet & SuperMACS seperation systemS ©)-88}d magnetic B%0]| B8] B A3} AFES} bead E
& EFAIA beado} AE3E MEE positive selectiondt THS- CD16 mnnunc;magnetlc bead& T}A] I%‘E}Cﬂ
10T oA 30871 8] U3 5 SuperMACS seperation system2- ]88} magnetic F-3-of] 8- A X3} A
X9} bead EFE EHAA bead9} AYSIA| @ FTATTHE S negative selectiond 53 TAE
EskTh B3t A& Diff-Quik (Sysmex Corporation, Japan) staining “HS 53 Bal€ AZ $9
puricy 3 23 ch

(3) 32H79] Diff-Quik gAY

223 3AME 5p0E microscope slideso]] “’01 Y g T & £go|=g o]§3le] WA Aok A2
Al e IS A AZRAZ] Etolug mA M| 1027F @7 QA7) Solution 19 20% F<F @7F 1%
EEfo]|=5 AMA)7] Th2- Solution 20| 202 T @7t FAAZ) SElolEE E/HSE Hol | AL
N RZNHT A2E S| =E moundng® AH AMEIES Hof Ao BANA

7y ZAHE chemotaxis assay
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AS549 cellS cytokine assayhAjs} 2 ‘%‘2}2&.&49} TNF-a& H7}8} eotaxing A2 3 #M9%
100, 1, 0.01ug/mle] FEZ 247 S M3 Tk AFS ol 234 48-well multiwell chemotaxis chamber
(NeuroProbe Inc, USAYY] o}l welld] 28x8 & ASAthk. 2 o] pore size 5me] polycarbonate filter
(NeuroProbe)& @31 4 wello] #-2]3} human eosinophil-S 1x105/mlE 5604 B chamber&:377C, 5% CO2
incubator®i| A} 908-7F vl ksl Tk Top welldl X ZALE A AT F AF 2L Diff-Quik G443} chemotaxis
activieyo] 93] TR ol BT S5 doov) BFIFOZ ANNAT

IL#& #

1L AE =4 8
EFVE) AE S4& dohiy) 9ol SRR AU 23} 550l B2 AT HEF) T B} ge AL
Z Mo} A549 celidll i 4L 2R Pe Aoz Ueigs B AN AT HES 10%01H 22k &
YIS vIAA de AoE BUTHFg 1).
Fig. 1. Identification of A549 cell cytotoxicity for Liriopis Tuber. Each concentration was assayed in triplication and were

measured at 490nm using fluorescence microplate reader.
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Cell viability(%)

Concentration of LIRIOPIS
TUBER(;.g/mt)

2. Cytokine X2g] Z7o] W2 eotaxin 'FHYo] 3} sandwitch ELISAZ T}

Eotaxin& TNF-a(Biosource, Camarillo, U.S.A.)$} IL-4(Biosource, Camarillo, U.S.A))9l 93] F2 FE=H1
RANTESYE TNF-a(Biosource) $} IL-18(Biosource, Camarillo, U.S.A)E F& 2@ A3t Qe Aoz &e
St

oA 2 Ao old A2 E wgoE 5479 RANTESE FAlo 2 HaA7le &9 238 AN
23} eotaxin® RANTESO| th¥ cytokine® FA19) M]3 RAET} eotaxing =T T RANTES] het
cytokine S AzjstE Zlo] o AR olghs AL & = AUk T3 Z cytokined] 3 HEY FES eotaxin
o tis)Al= TNF-a(Biosource) 25ng/ml} [L.-4(Biosource)50ng/ml, RANTES®] T3] TNF-a(Biosource) 25ng/ml
7} IL-13(Biosource) 10ng/ml °jbe A& &<l 313k
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Fig. 2. Concentration of eotaxin in the supernatant stimulated by TNF-q, IL4 and IL-1Bstmuli.

: only A549 cell,

: TNF-a 25ng/ml and IL-4 50ng/ml ; 48hrs

. TNF-q 25ng/ml and IL4 50ng/ml and IL-1 10ng/ml ; 24hrs

: TNF-a 25ng/ml and IL-4 50ng/ml and IL-1 10ng/ml ; 48hrs

: TNF-a 25ng/ml and IL-4 50ng/ml, after 24hrs Media Change plus IL-1 10ng/ml

: TNF-a 25ng/ml and IL-4 50ng/ml, after 24hrs Media Change plus IL-1 10ng/ml and
TNF-a 25ng/ml

7: TNF-q 25ng/ml and IL-4 50ng/ml, after 24hrs plus IL-1 10ng/ml

8: TNF-a 25ng/ml and IL-4 50ng/ml, after 24hrs plus IL-1 10ng/ml and TNF-a 25ng/ml

9: IL-1 10ng/ml and TNF-a 25ng/ml ; 48hrs

10: IL-1 10ng/mi and TNF-a 25ng/rxﬂ after 24hrs Media Change ‘plus IL-4 SOng/ml

11: IL-1 10ng/ml and TNF-a 25ng/ml, afrer 24hrs Media Change plus IL-4 50ng/ml and

TNF-q 25ng/ml
12: IL-1 10ng/ml and TNF-a 25ng/ml, after 24hrs plus IL-4 SOng/ml
13: IL-1 10ng/ml and TNF-a 25ng/ml,; after 24hrs plus IL-4 50ng/ml and TNF-a 25ng/ml

750

Eotaxin(pg/mt}
3
o

250

1 2345678910111213
Conditions of stimulation

3. Cytokine A2] o] @& RANTES W&o the} reverse transcriptase PCR 23}
£ AYlA eotaxindll & BT Q7] wWliEe] 7} 2 tist AT} T YAHOZ eotaxin®] T U]
B& £31FAM RANTES7} 7P 2 i seE 208 Q’?lff]'ﬁlx} 3}t StandardE A}8-3F GAPDH= control
I 2E o] gEE Hlﬁ?} T2 ddEE AS 93591 ¥ RANTESE controldl A TS A] o
U 270 upet ZolE HEoH 1L.-169] 7 control S A3 XE ZAo] HIS3 02 WHE| Y] wjFol
2% eotaxin®] 7FF & B E= 7 laned] FANAM THE chemokinex YA To] He AL ERIs] 4He
sYsHct

Fig. 3. Reverse transecrpitase PCR analysis of RANTES and IL-16 mRNA induced in A549 cells.
Representative electrophoresis showing the induction of expression of (a) GAPDH (b) RANTES (c) IL-16 mRNA stimulated
by TNF-q, IL-4 and IL-1B combination.
M: 1kb marker,
: only AS49 cell,
» TNF-q 25ng/m} and IL-4 50ng/ml ; 48hrs treatment
: TNF-a 25ng/ml and IL-4 50ng/ml and IL-1 10ng/ml ; 24hrs treatment
: TNF-a 25ng/ml and IL-4 50ng/ml and IL-1 10ng/ml ; 48hrs treatment
: TNF-q 25ng/ml and IL-4 SOng/ml after 24hrs plus media change and IL-1 10ng/ml
: TNF-q 25ng/ml and IL-4 50ng/ml after 24hrs plus IL-1 10ng/ml
: TNF-q 25ng/ml and IL-4 50ng/ml after 24hrs plus IL-1 10ng/ml and TNF-a 25ng/m
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(a) GAPDH (b) RANTES (o) IL-16
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4. Eotaxin assay &3}

A549 cell € Th2 A%< IL4, TNF-q, IL-1B cytokine2 & =3 & RO 2 0.01-1004g7tX] TEEE
A2 A3} 10mg/miNA 50% B8P 100ug/mloiAE 70%01de] ARG A4S Vel AX 54 43
oA ZEfiso] MEe] AE FFE v|XR] P AT HAAFM7] o) eotaxind] HF AEIAS} Sle Ao
2 3d¥ 5 Ai(Fg 4).

750+

Eotaxin{pg/ml)
&
2

ny

o

o
t

NC PC 001 01 1 10 100
Concentration of LIRIOPIS
TUBER{g/ml)

Fig. 4. Eotaxin inhibition assay of Liriopis Tuber from stimulated A549 cell.
NC: negative control (only A549 cell)

PC: positive control, stimulation Eotaxin release into the medium was measured by an ELISA.
The asteris denotes a significant difference (P<0.05)

5. RT-PCRE o83} chemokine L&HF A7}
1) GAPDH
ZrzZhel §72A WE T2 normalization 517 45+ control 24 AHE-E GAPDHY dissociation curves} 713
o] SZ 4 sample?) Ct#S 71722 AAIE standard curves Fig. 59 2t} Standard curve® 2Hdsh=H] At
49 data®) MYIALNZAT R2E 099862 F LERIA] standard curves BT Aoz AAHA

“
A. Dissociation curve of GAPDH B. Standard curve of GAPDH
128
1 40
oo . R? = 0.9986
, Ct = -4.14%con}+33.62
5 10
& so 5
25 20
8.0
10 T - T :
-2. T B e - ¥
SSQ 65 70 75 80 85 a0 95 e 1 2 3
Temperature{ C) Concentration of Template (log)

Fig. 5. Dissociation and standard curve of GAPDH as internal control

A: After PCR reaction, the signal of fluorescence at every temperature from 78 to 83C were detected to confirm no

non-specific PCR product and primer dimer. B: Serially diluted cDNA (1, 1/10, 1/100) applied to PCR. The threshold cycle
numbers (Ct) of each concentration were used to make standard curve.

2) RANTES

RANTES +%#}oll T} real time PCR Z 3} dissociation curve$} standard curvex Fig. 6 ¢} 2t} Dissociation
curve= nonspecific PCR productt} primer dimer®] AL QU1 F=d Ct #9 AFIALAEH R2E
0996402 EPy7| W&o standard curve= A Aoz AR

H10H
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& A Dissociation curve of RANTES B. Standard curve of RANTES
1001 ”
7.5 R?=0.9984
Ct =.2.877*(con)+30.97
5.0 - 30
& 3

28 .
0.0 S

25 . 10 ~ T T T

“ee 65 70 75 &0 85 56 95 ° 1 2 3
Temperature {C) Concentration of Template (log)

Fig. 6. Dissociation and standard curve of RANTES

A: After PCR reaction, the signal of fluorescence at every temperature from 80 to 85C were detected to confirm no
non-specific PCR product and primer dimer.

B: Serially diluted ¢cDNA (1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ct) of each concentration were used
to make standard curve.

Standard curveS ©}-8-3F] 28 7} sample 2] RANTES -f-A410] A4l %8 GAPDHE| 3 3 o]&3])4]
W52 ZM normalization 3F$3t} (Fig. 7).

M4 0.01, 1, 1004g/mle] A7HA FE2 23] cytokined] 2J8) chemokine A}Zo] -HFEH AS549 cellol
4] RANTES® 3 mRNA®] $EA @@ ao] controlol Hlg] Frh} ZAEHRAEA] EAT A7 0.014g/mlol
A 5%, 1pgmlolA 10% 24 AT 100gg/ml FEANE 14%7) 74t A AT F+ AUk

s
¥
a
Y
3
@
%
PC 001 1 100
Concentration of LIRIOPIS
TUBER(mg/ml)

Fxg 7. Expression level of RANTES
NC: negative control (only A549 cell)
PC: positive control (cytokine stimulated A549 cell)

3) ICAM-1

ICAM-1 Fr2Atell &t real time PCR Z 3} dissociation curve$} standard curve Fig. 8 ¢} T} Dissociation
curve= nonspecific PCR product'} primer dimer?] AL i1y H¥ Gt gl A¥AEAALG R2E
0.99302.2 N7 wl&ol standard curves FAE Aoz <ALt

] H102
TEERELELERN o Rale
M1z
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A. Dissociation curve of ICAM-1 B. Standard curve of ICAM-1
10.0
40
™ R? = 0.9930
Ct = -3,600"(con}+29.58
5.04 30

Rn
Ct

N \

20

-2.5 T T 2,
60 a5 70 75 80 85 %0 o5 0 .
Temperature (T} Concentration of Template {log)

Fig. 8. Dissociation and standard curve of ICAM-1

A: After PCR reaction, the signal of fluorescence at every temperature from 80 to 85C were detected to confirm no
non-specific PCR product and primer dimer.

B: Serially diluted cDNA (1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ct) of each concentration were used
to make standard curve.

Standard curveE ©]4-81d &2 7t sample] ICAM-1 F3Xte] A< k& GAPDHS d@HS 0|83l
Y50 24 normalization 13T} (Fig. 9).

%S 0.01, 1, 100ug/mie] A71A FE2 A8l cytokined) 213} chemokine A=) X8 A549 celld)
A ICAM-1°] i3t mRNA] F2olA] W ako] controloll Bigl geht 24 RER] B8 23 1ug/mlolA
6%, 100ugml SN 7%7} 484k

Fig. 9. Expréssion level of ICAM-1
NC: negative control (only A549 cell)
PC: positive control (cytokine stimulated A549 cell)
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VCAM-1 R4 thgt real time PCR 2% dissociation curve$} standard curve= Fig. 10 I} ZtTh
Dissociation curve+= nonspecific PCR productt} primer dimer2] 848 11, Fxd Cr gl H¥s|ARAZ
7 R2E 0996002 Vel ®Eol standard curves HET R AAHUT
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A. Dissociation curve of VCAM-1 B. Standard curve of VCAM-1
100
40
75 R? = 0,996
Ct =-3.123"{con)+32.66
$.04 - 30
& (<]
25
20
6.04
10
28 . : . 0 ED 2 3
40 65 70 75 80 85 0 s

Temperaturae () Concentration of Template (log)

Fig. 10. Dissociation and standard curve of VCAM-1

A: After PCR reaction, the signal of fluorescence at every temperature from 81 to 85°C were detected to confirm no
non-specific PCR product and primer dimer.

B: Serially diluted ¢<DNA (1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ct) of each concentration were used
to make standard curve.

Standard curve= 0]-83}] D& 7} sample®] VCAM-1 S8+ AthAQ] ke GAPDHS] B&ATL o] §3}o]
V52 24 normalization 31t} (Fig.11).

%42 001, 1, 1004g/ml®) A7} FE2 A28k cytokines] J3) chemokine 0] F58 A549 celll
/d VCAMOH I:H?ﬂ" mRNAoﬂ 0“1\1 ‘Q—&]ﬂ:o] controloﬂ ]j]a-H O—]u’l_q_ 7"5\_Q<}i‘:'_—_‘x] Q‘ﬂ?}‘ @34 l/zg/mloﬂ/ﬂ 5%’
100g/ml FENX 12.5%7} A

Fig. 11. Expression level of VCAM-1
NC: negative control (only A549 cell)
PC: positive control (cytokine stimulated A549 cell)
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5) IL-8
IL-8 #AA}] t§t real time PCR Z¥} dissociation curve$} standard curve= Fig. 12 9} 2t} Dissociation

curve™ nonspecific PCR productt} primer dimer?] AL ¢llx w59 ¢ 3o AFIARAAY R2E
099290 2 WElst7] Wil standard curve= I Aoz AFHUH

A. Dissociation curve of IL-8 B. Standard curve of 1L-8
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Fig. 12. Dissociation and standard curve of. IL-8

A: After PCR reaction, the signal of fluorescence at every temperature from 83 to 86.5C were detected to confirm no
non-specific PCR product and primer dimer. .

B: Serially diluted ¢cDNA (1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ce) of each concentration were used
to make standard curve.

Standard curve& ©]-83l9 QL& Z} sample?] IL-8 FrAAFe] AiH < e GAPDH] WA ZE ol &3 e
22 normalization 31} (Fig. 13). ,
B9 0.01, 1, 1004g/mi2] A71A] F=2 22]8}9] cytokinedl] 2]3] chemokine A}50] =9 AS49 celloll
A1 VCAMel Ul mRNAS] 304 ¥& o] controldl] ¥I&) Griv #AAHAER I 27 14g/ml FE

ME 5% FAE BATL 100g/mle) FEAE 16%2] A EE Ak

Fig. 13. Exptession level of IL-8
NC: negative control (only A549 cell)
PC: positive control (cytokine stimulated AS49 cell)

I-8/GAPDH(% )

; NN
NG PC 007 1 190
Concentration of LIRIOPIS
TUBER{ugimi)

6) IL-16
IL-16 3R}l &t real time PCR 23} dissociation curve} standard curvei= Fig. 149} Zt} Dissociation

curve™ nonspecific PCR productl} primer dimer2] AL ¢l F=¥ Ct 3o A¥3AELEY R2E
099342 2 Yel}7] wjFo standard curvers -3 Ao g AAERUCt
A. Dissociation curve of IL-16 B. Standard curve of IL-16

10.04
78 R*=09934
Ct = .3.525"(con)+35.61
| 30
50

0.0 S

Rn
Ct

T T T T
50 85 70 75 0 & %0 o5 o 1 2 3 4
Temperature {C) Concentration of Template (log)

Fig. 14. Dissociation and standard curve of IL-16

A: After PCR reaction, the signal of fluorescence at every temperature from 75 to 80C were detected to confirm no
non-specific PCR product and primer dimer.

B: Serially diluted ¢DNA (1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ct) of each concentration were used
to make standard curve.

Standard curveE 0]838}4 B& Z} sample] IL-16 F3Ae] A2} 42 GAPDHS| HEFE o83t 1}
#2 2 X normalization ST (Fig. 15).

M1%-S 001, 1, 100xg/ml2] A7HA] FE2 X2]8t cytokinedll 23} chemokine A=o] ¥ A549 cellol
A TL-1691 3 mRNAO] $-30llA W& o] controldl] HI3] dvht AP =R 8213 A3 1yg/ml FEIA
£ 9.8%9] HAE BT 100pg/mle] FEAME 104%9) A a9 ¥k
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Fig. 15. Expression level of I1-16
NC: negatlve control (only A549 cell)
PC: positive control (cytokine stimulated A549 cell)

A-1B/GAPDH(%}

NG PC 0Ot 1 100
Concentration of LIRIOPIS
TUBER{pug/mi)

6. Alge] Ao g Ry sAbre Eejds

Areke] @lo 2 HE lymphoprepS ©]83ta] 2x108702] lymphocyteS #El3t1 ©l& CD 3¢ CD 16
immunomagnetic bead = selectionle] 1x105712] FAFE 53Tt o] AEE Diff-Quick staining WYL E
o3 M3}e] hemocytometer 2 STALS FRABIYIL purity'= 97.210.34% ©]1.20) trypanblue HAE st} BEG 2
7 AEEL BI7% A

7. T4 chemotaxis assay A3}

23t FATE chemotaxis chamberol] Y3 A|E 0] 54-8 #2135} v} chemoattractantol] <J3] E*P?ﬂ M E
el FHEE) 02 o)F3H E1 o2 Diff-Quick FAste @nF oz A A JF Yoz Hole ;i
o] B& B3 AlXolx U HEL FSIA| Eta WHFel vl og golgle MEE HolErh &M
£ E57} 0.014g/mlF} 1ug/mlo) A= controloll B8] Xto]7} QI 100g/milA T T4 ¢l54do] 193415
A2 F8p<0.05)30A AfEE 2& & 4 UAHTable 2).

Table 2. Cell Counting of Migrated Eosinophils from A549 Cell Monolayers in Response to TNF-a, IL-4 by Liriopis Tuber

Migrated Eosinophils per High-Power Field

Liripois Tuber Liripois Tuber Liripois Tuber
NC PC
(0.01yg/ml) (1¢g/ml) (100yg/ml)
TNF-a+114 90137 296+19 283+44 256434 193£15 *
-

Data are presented as mean = SEM of cellsthigh-power field.
NC: negative control (only A549 cell)

PC: positive control (cytokine stimulated A549 cell)

*: P<0.05 compared with the PC.

Iv.%& #&

HZ gdl=7) WYube-g Thid Th2o) F3oll o3 2 711§ Awsin sled), d4L Th BPA FAZ
L4, IL-5, 1L-10, IL-133%} 2+& cytokineo] #H|Ho} A1) fxol v “& 1“4 243}, B =AM IgE
A0 Bgo gy furhcin Ausia g’ FAL 7w o Fled) g 7?1 MEEo] &

102
IEEOREECERN / ) e
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L3110 YA|T 1 SN A 23 IFE Fn ,,11:]- I"]:r’*)ﬂ)ﬂ 5= o= MBP(major basic
protein), ECP(eosinophilic cationic protein), EDN(eosmophﬂ-denved nurotoxm), 2] EPO(eosinophil
peroxidase) §°] 3Itk. MBPE 718%, $AE 281 the _ﬂm%—g«l AT E02 Agstn, AR 7|5
ATAE, Fe 2 Huishe] Bo] EXso} Y3, WA AT JBAHE AFdel AZsn, Bge
/=] UM o), gavo] §4435), dune} BAARS oA, a3 v XS} STAVIAENA )28
79 f8] Fol Atk ECPE YETF T2 A3, Folre HITHNEE A3/ EPOE 718%, AId,
FUHAIE 283 SFAE Tl 522 28313, 4ue 47T HTEE E3d T 7555
FNRE-E dozick a8y M2 FEAIE ARl AR gLt Qin. 84sd sAE A”ddAE
A& AZ gAstn At dE4H EAE LTC49} PAF(plate activating factor)7} $19, LTC4= 8 7%
5Ll Qlon ARENHE 711 Utk PAFE 493 FATE AT 715§ £ 7IE
HAE FIT,

EEAE Aoy FANFHNEE A ZAYZE o]F3Hs HAFL 34 394 & F2, 77, BHFlF
2 vE & lon oy {FEAde] #diith A, HIUAE GFAXY EIFAEY 7193 Bt
Yotk ks GAIZ GEA¥7 EPNIAEY] selectine ABT A3} 4|, FEDAE GSAE7T 84
S} HA integrin AlE FEHEAE T3S U AHE2) immunoglobulin A% #2HEE(ICAM-1, VCAM-1)
¥ ZsA AR vixgto g BulselFUAIE AFAE RRAAR Afele} ZIATE Au AR of

F3hs YA Z PECAM- 101 F2 B,

ST A 2] veS dojue 2o g HYFog woses A4 T4 S8 (chemotaxis) R &
A E} AF L] a(extracellular matrix)oll FAH7E delFo g gagozx ol AlelEFRIe] &
o] F43 E3lo] 83 AL 0 & HEFAE BAHTP,

39 ol = BERE 58t PAF/E Qlew, IL-2, IL-3, IL-5, GM-CSF, lymphocyte
chemoattractant factor, RANTES 9} eotaxine ¥356}9, ICAM-1, VCAM-13}9] Z3ro 2 ddhllujyxel &
AP

IL-3, IL-5, GM-CSF& 34 A&E AN IL-55 3279 AN apoptpsis) & JAGITE 1B Ajo)
E7RIE SFoX ZARAARE 380 AR ERUYAE f3E st SeAs 28t MEg
AstE AAASH, AWM AES APz EN Ld2r] 45 FEdir

e} IL-5, VLA-4, PSGL-1 183 CC chemokine receptor-3oll Thgh ZatA9} 49} IL-13€ Ao 54k
T AYE Wgs ‘

JAAAZY 23 B E 7|18 39wk, 719 J1=d A9 7159 remodelling® AHEH 43 =

oJAY oshe AHoltt. ComcostermdA FUAANE= 71x9] FARY WAET IS st HalEate] 9
vlgle A A75SAA 4EE ARE B

AHA 5O AHEHE FA9E 2HZo|=A9] FEU|Hde T BE T, 34, vIWHAL 5 dHz27148 4%
A Zol| 283t Aol EFIQIoI BetuA o] fElE JASt, EFHNEY 7Ix B A&E BT, BT F
AEHE AE7|7HE Fole 71Ho] UTF.

HIZATFNA Green 5 AHETA H@° Fole X8 Aol REYF rtel=alel o3 A5 H Bry A
2piakg Foled @4 gxpgolzla 4% v lok webd Fakrel Ve fdvidel] tig A7 A4
WA E Wl o) tig A8 S 10& hedl et sl =3 FARATE E5ue-9] F8 WA}
€ Aol g AAA A=SE Ao FAER Y FRE AAEAY dshe BHoE Asrt AxH 7] Al
AL, Be A7t 17 Folf.

Eotaxin, MCP-3, MIP-1a 712]3 RANTES7} € 27] & A4 Fulso] s4re] flel 244 98-S

= H10A
U ototdtaioluis)
[} sh5HubAf 01 WI8 3| XY @ His
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88k olF oAl eotaxind AR Ao 7 283l S4HF AT Held 283 98-S g CCR-3&
A7 FE F8A 0] W&o SATF 459 XA Ad) slo] FE ERF Yol EFsTh T
p]X chemokine®] AFE Aoz }gho M g Aofdls 2L AlU7E T =8 & RAo= 7
L2)=

EFIR-S Ry} HIESIT MOES FEoln)”, B [LRILES] Bl ATk M, R, Y, K,
FIRR, 0 59 GRS 7HA glow, Fikaik ol BmmaE ol AHE e RS vEr)-e] wAdvls
A, HIRJAFTE T FMRB LR LT oy, FiliRE, Hik KNk BHES] S90E ko=
453 Yo ~

EM4T BAE FIgerE ol M= ow! delar) @ A7 dEE BRG] BEY 5EAYes
= F77) #M& 0] A4 FFIT N@xA 0] U3 Fo3 5L, 108 8F 9] BALFY WIME} @
A IgEoll FIX= 93] B He-S TESHAL, 2% dojol] digk gL Vo] IL-6, IL-16 12)31 GM-CSF
o] 4AR W) et 55, o] L4, IL5 221 IL-62] Bdo) g3t F5S 0L L k9] gty
27]) @ "o ¥t G5-8 S £ B o]y A7 A F 587 A9 v|He IEFE
HYTEES o] &3t EFolt B97)5-E T3l #2EAY, cytokineSS] WS EAMIETAQ 7]
Yoz #EIslee ATEoldnh

ole]] A= A Y A5 AMSEE IR S EHE Dolhy] Y3t o] Fo dydgles 283}
T eosinophil % eosinophil®] #&}Fd3 LA #H Sl eotaxin® FAHLE AR Y3 A, =g IL-S,
IL-16, intercellular adhesion molucule-1ICAM-1), vascular cell adhesion molecule-1(VCAM-1), RANTESS} 2
& chemokineEol] A% mRNA SHA %L a9 sl AFE Hushs njod.

FA #MEY AE 540 B PN FEE wE AE BEL & Aol7t fle ASE Hol A549
cello]] thsff HAdL 284 2= AoE Jelds, B Ao 4T HEE 10%°o 23+ & 3¢S vixA
ge ZeE Yeth

Eotaxin®] I@ 7ol i3t Ao A A549 cell- S Th2 AlE2] L4, TNF-q, IL-1B cytokine 2.2 A}=3F - MK
0.01-1001g8] F5E=E X218 A3 10kg/miolA 50% AR 100g/mloA = 70% o1de] AARE 7t
R

Eotaxin®] &4l digh Az Ao B2 TAHE eotaxin 7842 CCR-3E A7} &= e
H”, eotaxin® @FH ] TAE F204) XA A & By ole} 5Ae AEHE V)5S S
X 23 Aol 7)odsla, B3 AT W) %8 B 25 o] glE CCR357-EA 9 eotaxin©] £)
02 APV, TNF-a 9} IL4E 7| BANT M Z 9] eotaxinB AL ZH31=H| eotaxin mRNA 2] WS =37
IIe 4L P, w3 A7 ABAFT N FME CCR-39] WEo] Higle] 7|AAAANZE LA A2
8 geElo $23% JL s Aog F=EP

$2 & 87 cotaxin A2t AWAL AT Ay} WA)o) FAtSBAE A e ) AR KB
O 8% eotaxin©] ¥3kT, 71WAFRA A wh-g Ashs FARchE WLk gk BxjolA, aT HY9s)
HE Bk dAotslz Q1AslgE ol B eotaxin ©] T AL AQEIAT, T eotaxin®] HAle]
widotsle}l wale] slow, Hys AHE ¢ A FEE9 Aol e Aoz WZENT.

°lME JgHeR FHrs Asle) HAe] T2} B0l YUE cotaxin®] WL K] TR e
A Ao AR EE £f4 9 ARV)ALS Yiled & T2o] B 2oz A7

RANTES 9} &l 3 43S AT EA cytokineo]l &3] z1Fo] F =¥ AS49 celloll M4 001, 1, 100
m8 Z} =g 423 ¥ RANTESS] mRNA 2&&o] controldll HI3) 6.014g/mloNA 5%, 1ugmllA 10%,
1004g/ml A= 14%7F 7448 RE A3k

I )
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RANTESE F& 843} 9 T duiatel 93 g Ful=o], 7198 CD4 T Yoot 3470 3854
£ 7HT glon 34T B 39714870 BAsel Bl ZBA) HA9) ¥le] 2L 4TS st YoF.

RANTES#} #d8 Q34704 50134 71 #AFEHA A 84U RANTES S EE Aehg8xto] B
HETZHG Fo3 F7H8 B0, 5ol fdd s AT FEdn vinsly fo30s Weh
T2 A A3, ol 7l@AA A BAle] W] RANTESFEY 77 28 8% 30, 53] Aale)iwiy
HEA W3l o] Bt B P, - ' ‘

gk WA e RANTESO) tid 488 494 calcium ionophore 2 228 AFEe] BT LFHMC- £ )
A METFRESY GEAEE e TR 08 RANTES mRNA 28-S Aok

2f9%4 9] RANTESS] @ #o] gt d¥dse A a3} vinjsly FAg 7jHos A4 £+ gAw
et} ol g8 R 9% AE/1AY e F58 5 Utk

ICAM-19] W@z g APe AHBA cytokined) 2}3) A=o] F- 29 A549 cellol 2% 0.01, 1, 1004
/m¢] Zt F=EE 2|3 ¥ ICAM-12] mRNA #d %] controlol] B3] 1ug/mlolA 6%, 100ug/mliolA 7%7}
e B RS A

VCAM-1¢] & Z] gt 4¥E 43 1EH cytokinedl| 23] A}=o] FrH AS549 cellol % 0.01, 1, 1004g
fm? Zt FEHZ X3 T VCAM-19] mRNA 28 #o] controldl] HI&) 1ug/mlolA 5%, 100ug/mlolA 12.5%
7t A 8 RE AT

ICAM-1& HHotAE, ZAJYAE £ AWML T 2P = BAF 90-114kDad & 24 B9
dulidolw, VCAM-1& 2 EduUgAzols DAY, dAMNE, FAGAE, 25712AE, 71352
M s, Pxpel FAE, @7 f3L A wigdas Z) I

A WARES WAZE SA4SAIIA A webd gfgt f-2HRake] Bdo] SRtk ICAM-17%
VCAM-19] fi== 2 DU B2 5t AlFe] 23 ulad ZARE fAH7] g HEES &l
AYE = AoE Azt "oy,

7NBAR A BA G So] LY H 8AIKE B3 ICAM-1, E-selectin 2 VCAM-19] FE& F o) Hlsiod
FrofsiAl S7HetAEH otETA 71#A] HA] BxjolA AU SICAM-1, sE-selectin ¥ sVCAM-1 $EF7H=
AFERHS] ICAM-1, E-selectin ¥ VCAM-19] FEZ7IE w@sta, olEdA] 7134 H2le] Wl F23%
ALe & Ao AREH, o5 7)uA AABA] FFurge] AEEA AR 2 5 UL AoE I

A 38T B3t eotaxindl] &g B4be| 4wz A o] F o= MAC/ICAM-13} VLA-4/VCAM-1
o] 45Fgo] Fasoar AT o

S 01D BREE ICAM-17} VCAM-19] 3k #fx 0] 2] a3 vv|3A Yeh} X8 &7}
7179 digk iAol wlRA) E3le AoE BaH o, HMLLS FARAF ICAM-1RT VCAM-19] H
5 943E el ‘

IL-89] el gt A4P-& A EE cytokineol] 23] Aol FEH AS49 celloll #M% 001, 1, 100g/m]
Z} FEE X3 ¥ IL-89) mRNA 2& o] controlo) HIE) 14g/ml oA 5%, 100g/mlolA 16%7F a8
Rg ATk

IL-8 CXC chemokine® £ {5 0] F2 SF7o ZE3}AIT TAbolle EX% 8ol A Mezog 283
oP®. e} CXC chemokined) IL-82 5AM7-9) €)A) AERY #Yol ¥rE BAE 514 FEve Hik
9\1]:‘_41.

A Bl A IL-57) 3478 A3 IL-80) W8 = YA Ha®, ol IL8L IL-52 A AP 347l
Zgo AEW 371, actin®] F3L, 84S Jehl 7] wjFol] FA] 023t cytokineo] WESHE dHl27] &
Fol EAsle ABAbdM Ta7d F4T ¢ P2 AAF T

H10A
Hiz
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psst HHE 49 AV EY TNF-o2 X288 BEAS-2B 718X AEE o831 NHFHET NFIES
% 100g/ml FEAA IL-8 mRNA dZo] 42t 47%, 43%9) Frold Qe RS SAsty”, wetst
WL E 100g/ml =M IL-8 mRNA EdFol 242t 57%, 53%) Fel4 Qe AAE A", &
%\ "calcium fonophore 2 A el® ALe] HITHIEFHMC- £ )& 0|83 APolA T3S 1004g/mo) IL-8
mRNA 2&o] Z8A JAHAT, HEEER S FEFEH0E L8 mRNA BAS JAFAt

1L-169) WE o] it ARS AR cytokined)] 28] AZo] FEH AS49 cello] EM% 0.01, 1, 1004g/m
9 Z+ ¥5E=E XN F IL-169] mRNA & o] controlol] 1xg/ml 1A 9.8%, 100ug/mlolA 10.4%7} 7A€
Ag 3T '

1-16& CD4+ol| thgt 323t 81815 Ad(chemoattractant) cytokine 0.2 F-F5 %, histamine¥} IL-18 L TNF-a
29 AFE 53t 7BA AAH TN HRAL T, VI W GFH A2 Hq F93 4TS BFsh),
ghucocorticoid A|EY! dexametasone o} 2J3] IL-169] Wdo] AAHI oo} 7|=gFe) AL He AL
24 4. 3 9 1L-163) eotaxin® IO 2 70% 9 AT 38FA AN ESS BT, anti-RANTES 34
£ 9A 30%9 AT 3TAEE o

IL 83} IL-162] %}?i%w] I IR P 100pg/mu eﬂxﬂ;@% 7} 16%, 10.4% 2 VERY %F%«l AAx g

A%F E £ 7 S A0 YR

;M:,L chemotaxis &%ﬂ_ Ao 2% 100pg/mle /D TAF 7t nﬁzsfu 296+19£E} N Fole
193:152 UER} $-94(p<0.05) = AR E3} Jepdth

wEhA PSS 0)F-E A 53 cotaxing] BHE AR A9 AwT|HA L3 A
o2 AZEn

V. &

AS549 human lung epithelial cello]A] #:P9%0] eotaxin, RANTES, ICAM-1, VCAM-1, IL-8, IL-163} Z-&
chemokine¥} AW mX= PGS AWy Yol L] I AE 54 HF, sandwitch ELISA,
RT-PCR-E ©]£3} chemokine A&l &3 AF, Abg @do z g 217 SALE B3} chemoattractant]] Tl
& in vitro ’é_] < ANE dY s 22 FES 9o

L #F%S FEEE XE3le] MTS assayE AAIS 23 Al AEE S VXA S Sl .

2. Chemokme«] HES 25 O ELISAS AA§ 23 eotaxin® A4Hgo] M4 T AEH0E
Asfse 2 FAsA

3. RANTES, ICAM-1, VCAM-1, IL-8, IL-16°] #[% 100gg/miolX 2t2t 14%, 7%, 12.5%, 16% 10% <]
BADFE Ak a3} e AL et

4. Ao "o zRE FATE fa]ﬂ @4 1x1057119] TS ES3IYT puritys 97.210.34% o|glow
trypanblue F4& dtod A3 A9 YELL 98.7% At

5. 28g TAEE ol8351e] chemotaxis assay 2 AAE AT 1gmii e 93 24 AJ AT 1004g/ml
AME fadsls A4S Jelfo] 25T M= %94 0] chemoattractanto] W3 As) 237} Qe AL &9l
o=

saazoasn (@ 0
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