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Lonicerae Flos contributes to the chemotaxis of eosinophils and
secretion of cytokines in A549 human epithelial cells

Kwang-Jin Chung, Hee-Jae Jung, Sung-Ki Jung, Hyung-Koo Rhee

Dept. of Internal Medicine Oriental Medicine, Kyunghee University Seoul, Korea

Objective: Asthma is known as chronic airway inflammatory disease. This inflammation is conducted by various
inflammatory cells including eosihophil.Chemotaxis is one way that circulating inflammatory cells invade a specific lesion.
This study examines the degree to which Lonicerae Flos inhibits eosinophil chemotaxis at pulmonary epithelium after allergic

stimulation.

Material and Methods: Water extracts of Lonicerae Flos and pulmonary epithelial cell lines A549(human typeII-like

epithelial cells) and human eosinophils were used.

Cytotoxic effects of Lonicerae Flos via MTS assay were estimated, as well as the effects of Lonicerae Flos on
chemokines from prestimulated A549 cells by sandwich ELISA and RT-PCR. Chemotaxis assay was conducted on

prestimulated eosinophils treated with Lonicerae Flos.

Result: In this study TNF-a and TL-4, IL-1B were seen to induced the accumulation of chemokines mRNA in the
pulmonary epithelial cell lines A549 in a dose-dependent manner. Chemokines were inhibited by Liripois Tuber in a
dose-dependent manner and especially, IL-8 and ICAM-1 were inhibited considerably at 100ug/ml concentration of Lonicerae
Flos. The eosinophil migration is inhibited in high concentration of Lonicerae Flos in a dose-dependent manner.

Conclusion: These findings indicate that the supression of the expression of chemokines can be accomplished by
Lonicerae Flos treatment, raising the possibility that Lonicerae Flos might be of therapeutic value in diseases such as asthma.
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1. HE
1) oA
2 A3 A8¥ &4t (Lonicerac Flos,

THUNB)= Sun Ten

Phatmaceutical Co., Taiwano| A $Ye & F= <

7125 AHE-sHATh
2) AEF
£ Agd

Lonicera  japonica

AFEE A549(human  type [T-like
epithelial cells) cell2 3= AHEF 23] 0 FHE]
B} e A EFoltt

2. 2

D AZG 2 AE 54 FA

AEZ B Hs}fﬁ A HiXE 10% fetal
bovine serum(Hyclone, Logan, U.S.A), 1%
penicillin/streptomycin (Invitrogen Life

Technologies, Rorkville, U.S.A.), 10 mM HEPES
(JRH Biosciences, Lenexa, U.S.A.), 11mM sodium
bicarbonate (JRH Bioscience)7} E3FH RPMI-1640
(Invitrogen Life Technologies)E AF2-3l9rt) WA
4#B/E (Sun Ten Phatmaceutical Co., Taiwan)dl T}
3 AE =48 FFs] Y8 wdd AXE
96-well plate (Corning, U.S.A.)o] 2x10cells/well=
seeding@t Th 24417F FoF v 43S & JAE
W2 100, 10, 1, 0.1, 0.01ug/ml 2 )=o) 3]43t
100404 wellol] H7}stth. 24417 Fet WA &
MTS solution (Promega, Madison, U.S.A.)& 20u(



A A7¥sto] 1A BRF ¥heAI O F3 490
AN FAEE =369 ZF AL triplicate® 3
S0l 24 gelshelt

2) Cytokine X&] Z#9d| WE eotaxiny}

RANTES®] Wd# <l

A oFEh AS49 cellS 5x10° cells/wellZ 12-well
plate(Corning, U.S.A.)ol| platingd}ed 24 A7k w3t
B, serum free media® wH| 3+ T} 244]7) HFx] 5}
31 TNF-a(Biosource, Camarillo, U.S.A.) 50ng/ml3}
IL-4(Biosource, Camarillo, U.S.A.) 50ng/ml, IL-1p
(Biosource, Camarillo, U.S.A))} 10ng/mlg& HA &
T2 SA)] A5t 244 7ka} 48417 Fob wjk
&= %7, eotaxin#} RANTESE A%l 2123
W, W AIE WA i 2 AjolR 218 Y
Fack 853 AAZ AL 23] eotaxin ELISA kit
o]43}4] sandwitch ELISAE A8t
RANTES®] mRNAZE FX= RT-PCR(Reverse
Transcriptase PCR) W o2 39135} t)

3) Sandwitch ELISA

96-well USA)9l 1008/ well
anti-human eotaxin(BD Bioscience, USA)-&- coating
sted 4T A O/N vjeksta 0.05% PBS-tween 20
o7 33 A2 & 20040 Pharmigen's Assay
Diluent(BD Bioscience, USA)E &M 1A|7F &
ot blockingAZ ). 3% A2 % Pharmingen's
Assay Diluento]] 3]43F standardi} sample-S 1000
A J7rste] Ao 2A17F F iR th 33
M2 ¥ 10040 anti-eotaxin detection antibody®}
Avidin-horseradish peroxidase conjugateZ 7}&}a]
IAZY FQF Aol WAlskgiTt. 73] AlA g & 1004
Tetramethylbenziidine =}

[0

et

plate(Costar,

Hydrogen peroxide
(Pharmingen's TMB Substrate Reagent set, BD
Bioscience, USA)E #7}5}o] 3087F Lo wkg
A7) THe 2N H,S0; 50 e d7)sle] vkes A
A A71aL 308 ool 450, 570 E45 oA ELISA
reader(Molecular Devices, USA)E o] &35l =3

e,

HZA - B - H27l- 0/g7

4) Eotaxin Assay

Bl ksl AS49 cellS 5x10° cells/well2 12-well
plate(Corning, U.S.A.)ol| platingdtod 244]7F uj oFgh
Z serum free media® WA 3 thS 2447 HEA]E}
3. eotaxing stimulation?] 7]+ cytokine$l TNF-a
US.A)  100ng/mls
TL-4(Biosource, Camarillo, U.S.A.) 100ng/ml-2- 34|
2+ ¢ AYstdch. £ RANTESE fEshs
[L-1p(Biosource, Camarillo, U.S.A)) 10ng/mls}
TNF-a(Biosource) 100ng/ml-3- H7}sbe] 24413 &
oF wlekat the 4£4R{ES 100, 10, 1, 0.1, 0.01g/ml
o] L2 X3le 4847 T A & 5
S #3}o] human eotaxin ELISA KitE o}&3}a]
sandwitch ELISAS AA|8FGar cell pellet =
RT-PCRE AA|&+g )

5) RT-PCR-S ©]-8-3} chemokine 33 =3

(1) Total RNAS] £&]

7y 12-well2HE 53 cell pellete] Trisol
Reagent(Invitrogen Life Technologies)2 30004
Hovete] B8] § 200002 7Fete) vortexgh Tk
L Aeoa] 587 vAF & 10048 chloroform2-
HArpete] 1523F EE0E 3 24 383 A
3 THS 4, 12,000rpmol| A 1587F AR 319
th A5 HaM &2 F 25048 isopropanol-
A7 o 1087 dRd WAsATE 4T,
12000rpme) A 10827+ Q44152 3le] RNA pelletS
=31 75% NS 50000 7hste] AHs] &
the Ao HFEAIZ T 2040 DEPC-DWO =
o] 1: 5002 343 the spectrophotometerE ©
g3l FEE SABAT

(2) 1st strand cDNAS] $HA]

23alst total RNAZ o]83}a] first strand
complementary DNA(cDNA)YE #4333 3ug9
RNA®|| 5004g/4¢ Oligo dT primer (Invitrogen Life
Technologies, USA) 1 & 718k 3 70T ol A 5%
ZFwHeAIZl TR A143] dgoll ¥ol RNAY o3t
TFZE 20591 5X synthesis buffer 54¢, 10mM
dNTPs 14, 40U/40 RNase inhibitor 0.505 &

(Biosource,  Camarillo,

g

—
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HE 598 25uUF wFo] 25T 283 wEAIA
ot o] wERgelo]  200U/ut M-MLV
transcriptase 105 FH7F8le 42TCAA 1417 B¢t
HESAZIAL T0TA 1587 enzymes E843}
3t thy &53 cDNAE RT-PCRe AH&-314tt.
(3) Reverse transtriptase PCR anaylysis

Total RNAZRE] A3 cDNAE reverse
transcriptase PCR¥} real time PCRo| 25 A}-&3}
4t 24029] ¢DNA, 0.2um primer 248, 1040 premix
taq polymerase(Takara, Japan)E &£33slo] HE 5
9 20002 2F S 95CoA] 527 denaturaion
3}at, 95TColl 4 452, 60°Col|A 157t annealing, 72
Co)A 187} extensiond}e] 353 wlE-3le] {-AA}-
& %39 th Control® GAPDHS| W& S o] &
o] FF3}519 3 RANTES, IL-16¢) th3t W& 2k
S YAFoE  FgAden PCRY AR
specific primer= Table 19 7]&3l4th

(4) cDNAE ©]-£3] real-time PCRY}F&

RT-PCRA| GeneAmp 5700 Sequence
Detector(Applied Biosystems)E AMg-3le] Adel
7} sample®] templeteS 1:100.8 3| X3} 1% 2
s #Hstd 0.2m primer 2449} 12540 SYBR
Green PCR Master Mix (Applied Biosystems, UK)
£ HF Y8 25 ¥o2 F3H3 U2 real time
PCRS X &gth. WA DNAE 22 1, 1/10,

reverse

?l_

Table 1. Sequences of Primer Used for Real-Time PCR

1/100.0.2 serial dilutiondt & =3 374 PCR3s}
o WAEE AUt 4 wsols 3o
thresholdo] =23+ cycle number(CHE 7|F2
standard curve® 14 A% St 4 {FAAY]
W32 GAPDHS ¥ HE o83l fFE3e}
Atk PCR ¥H&-9] F8 F 60-95TARelo) A9} &5
W signal& &7 8}o] dissociation curveE FHAJ3I4
t}. PCR Z271-& 95T o)A 1087} denaturaion 3},
95ColM 15%, 60TO|A 187 403) widaigm
olg AlgH RANTES, ICAM-1,
VCAM-1, IL-8, IL-162.2 Z} primer?] sequence=
Table 13} 7t}

6) Akt gAozrE Bave Bl

(1) A2 W29 lymphocyted] 23]

EDTAZ} #7150} 91t tubeol ALgH RAE 4]
of AF% Woho] $LHA V=S B THE 09%
NaClg B A7lal dag 548 3tk
gy lymphopreps 2:19] HIEER Fo 9o
lymphoprepg 430]%] =2 ZAAHA Hrle ¥
800goll A 2087t Ao Qe & oy
sample®} medium®| Z7+&<9] mononuclear cell-S-
2as] Ul 0.9% NaCl2 3A4s5te] 250g90 A
1087F A2olA X%
Asfel B9d AESE AV T eosinophil
isolation buffer2 A} s}3t}.

primer<

3+ X cell countingS 4

GAPDH FW 5

-TTC ACC ACC ATG GAG AAG GC-3

RV 5-GGC ATG GAC TGT GGT CAT GA-3'

RANTES

ICAM-1

FW 5-CTG CCT CCC CAT ATT CCT CGG-3'
RV 5-GAG TTG ATG TAC TCC CGA ACC C-3'

FW 5-TGA GGA GAG ATC ACC ATG GAGC-3'

RV 5-GCC AGG GAA CAG ACC ACG GT-¥

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 GTC TAA TIG C-3'

132



(2) Lymphocyte2HH FA9] 8]
5x10"  celld]  5040¢]  MACS  CD3

immunomagnetic bead(Miltenyi Biotec,Germany)S
T3t 6TolA 1587 wjoks 3 SuperMACS
43t magnetic Fio| B
@S AAslar AES} bead THS BHAA
beade} ZFS M EE positive selectiondt TS
CD16 immunomagnetic beadS thr] E5Hste] 10T
oA 3087 #j%s . SuperMACS  seperation
£3}¢] magnetic R0 2B A%
il Mok bead E3S FHAIA beado} AHs}
A e FAFUL FE8E negative selection:
s e EEEoh BEld AEs
Diff-Quik Kit(Sysmex Corporation, Japan)E Al-&
atod HEjE ME S} puritys ElEtoh

(3) 279 Diff-Quik 3l

seperation system<- ©]

system=- ©)

HBA - YA - §27] 0/F7

7) A chemotaxis assay

A549 cell& cytokine assayol| A9} 72 HIHH ©
IL-49} TNF-a& #H7}slo] eotaxing X
$RAE 100, 1, 0.01pg/ml

s B
2% ¥

FEE 24N7F B9 A3

o=
A

& A=l S # &l 48-well multiwell chemotaxis

5me]

chamber (NeuroProbe Inc, USA)2] o}af welle] 28
pt A ARk 2 Yo pore  size
= wg

polycarbonate filter (NeuroProbe)Z
Relg AR EATE

=

S 1 3] welloj)
1x10°/mlZ 5644 Y&

chamberE 37°C, 5% CO, incubatorol] A 9057}
k&3t Top wellol A FALE A A § oJzpet

2 Diff-Quik KitE

o8 ooz o] BT 45

Boz Aksch
i,

S

1. Mz =M =kl
GRbe] AE EA4S
st A o w2

A=
BA

=

L

A AEE|
= Ao Yehda B Ay Al
10%01141?4 LA & 9 vRAA ¥

HokTHFig. 1).

et

23k T4 5405 microscope Sifo| o) H
olmdl the E T Eejolng ol gae] Wil B
th Aol A oF 158 Ar HxA|7] £gol=8 1
Ao 10%27F @7} 18 A)7)2 Solution 19 203
SU W 248 soelze QAN oe
Solution 29l 20% F<¢F B FHMA|7) LofolmE
FHRITE ol Uz Aol HEzAZ & Hxd
FEo|=E ABEEo|lmg Yol dujges &
ST

110+
=<
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E
5
>
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1 1 10 100

Concentration of LONICERAE

Fig. 1. Identification of A549 cell cytotoxicity for Loni

FLOS(pg/mi)

icerae Flos. Each concentration was assayed in triplication

and were measured at 490nm using fluorescence microplate reader.
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2. Eotaxin assay Zzt 3. RT-PCRg 0|2¢+ chemokine &3ig 2}
A549 cellg Th2 #AE¢| IL-4, TNF-q, IL-1B 1) GAPDH
cytokine® 2 A5 F HIREZ 0.01-10087HA] z}zto] &2} W8 %8 normalization 3}7] $}3}

T2 AT A 10pgmll 50% 3HA3ES o] control=# A3 GAPDHY| dissociation curve
I 100gg/mlol A= 70%0)/3e] AAZ A4S v o} 71 wo] ZEZF sampled] Ctghe 71&2o= 3
Wtk AE 54 ARl SEIE7F AlEe A& A% standard curver Fig. 33 2t} Standard

FEFS PAA Fe Aoz I wid curveS AAstEH AFEE datao] AP SAEHE
eotaxin®l] Tig A&7} Qv AoE HGE 4 7 R 0.99862.2 VEUA standard curves &
N THEFig. 2). g Aoz AAHATL
750+

E

S 500

a

g

%

s

O 250

w

NC PC 001 01 1 10 100
Concentration of LONICERAE
FLOS(png/ml)

Fig. 2. Cytokine inhibition assay of Lonicerae Fios from stimulated A549 cell.

NC: only medium
PC: stimulation Fotaxin release into the medium was measured by an ELISA.
The asterisk denotes a significant difference (P<0.05)

12,54 40-
m,aT ; R? = 0.9986
Ct= -4.14"{con)+33.62
7.54 30+
é 5.04 6
204
2,5}
0.0
10 T T T T
B T S S e S/ 0 ! 2 8
Temperature({C) Concentration of Template {log)
A. Dissociation curve of GAPDH B. Standard curve of GAPDH

Fig. 3. Dissociation and standard curve of GAPDH as internal control

A: After PCR reaction, the signal of fluorescence at every temperature from 78 to 83°C 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.
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2) RANTES

RANTES ##x}o] thd}l real time PCR 43}z
dissociation curve®} standard curveE F3Th
Dissociation curve:= nonspecific PCR producti}
primer dimer®] A& AT TEE Ct gro] XE
AENEY Rl 0996402 Uehdr] oj#o
Hdg ZoF  AAEHII
Standard curve® o]-83le U Z} sampled]
RANTES #22}e] FthAQl 92 GAPDH| #d
Fs ol 83ld UgozM 173 stchFig 4).

SHYEE 0.01, 1, 100pg/mle] 7R B2 A
#3}e] cytokineol] ©9)3} chemokine A}Zo] &L H
A549 cellol| ] RANTES®] gt mRNAS] ¢l o]
et FAEREA] ER13E A} 100ug/m] FEo]
3"t positive controlol] B&te] 5% 743}tk

standard curve+

=
¥ 100
[
o,
b=
Q
m 50+
f—
:

NC

MBI - Y - H27)- 0]57

3) ICAM-1, VCAM-1

ICAM-1 #-#=x}o] thdl real time PCR Ad=
dissociation curve®} standard curve® T-EFTH
Dissociation curve= nonspecific PCR producti}
primer dimer®] 4L ¢Sl FEE Ct ke 49
FARAET R 0993002 yehyy] wiol
ZHAdg Aog AAHAUCk
Standard curveZE o]&3le] AL 7} sampled]
ICAM-1 frate] o2l 2 GAPDH| '3l
%2 olg3te] throEM BEs st

SRS 0.01, 1, 100gg/mle] 717 B2 A
2}8ke] cytokinedl] ]3] chemokine A}=-o]
A549 cello] A ICAM-19] 3+ mRNA 2
controlol] Hl&l| drht ZHLHU=A] A1 2

standard curve:

0.01 1 100

Concentration of LONICERAE

FLOS(ng/ml)

Fig. 4. Expression level of RANTES
NC: negative control (only A549 cell) PC: positive control (cytokine stimulated A549 cell)

1004

50+

ICAM-1/GAPDH(%)

NC PC 0‘1 1 100
Concentration of LONICERAE
FLOS(ug/mi)

9

I

=}

[

8

Q

]

o

O

>
NC PC 001 1 100
Concentration of LONICERAE

FLOS(mg/mi)

Fig. 5. Expression level of ICAM-1 and VCAM-1
NC: negative control (only AS549 cell) PC: positive control (cytokine stimulated A549 cell)
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24.5%7} Z4&3e A& 4] S iFig. 5).

VCAM-1 f7AFo] thdt real time PCR A&
dissociation curve®} standard curveZE F-3}3c)
Dissociation curves= nonspecific PCR productt}
primer dimer®] AL QN7 T Ct o] A¥
IALNETY RE 0996002 Ueidy] wio]
standard Adg Aoz JdAFHJUG
Standard curveZ o] &3 ALz} sample?)
VCAM-1 7249 Fdi 2l %2 GAPDHS| ¥
S o) &3ty Ymogn BE3} Yo

RIS 0.01, 1, 100pg/mle] M71A] =2
25} cytokinedl| ]3] chemokine #}=Zo] FEH
A549 cello] X VCAM-19] th3 mRNA @& go]
controlo] H3 dwp} ZAHU=A I3 A
100gml FENXE 3.8%% 7ZideE AL
& THFig. 5).

4) 1L-8

IL-8 fAAe] w3l real time PCR ZA¥E
dissociation curve®} standard curveZ 3}SIth.
Dissociation curve= nonspecific PCR producti}
primer dimer®] A2 AT F=E Ct g A¥
HARHAT RE 0992902 ehdy] oo
A% Aoz AFHA
Standard curve® ©o]8-3le] AL 7} sample] IL-8
Frzre] Al 9k GAPDHO| W g o]&

curves

o W

Ee

Ak

standard curve=

100~

504

IL-8/GAPDH(%)

NC PC

st Ywo 2 1F3 sty rhFig. 6).

SIS 001, 1, 100ggmle] A7HA] B2 2 A2
3ted cytokineol|] 2]&l chemokine A=o] FTH
A549 cellol| 4] IL-8¢) 3+ mRNA I3 Zo] control
o vlg] Grit AAHAEA 0% 23 1pg/ml
ELAE 15%9 AS B 100pgmle] 5%
dAME 25.5%9 & A3 aFAE FlsAch

5) IL-16

IL-16 §7A ] thet real time PCR ZA#=Z
dissociation curve®} standard curveE T34
Dissociation curvex= nonspecific PCR producti}
primer dimer®] &4-& %3 F=E Ct ko] ¥
FAENZT RE 0993402 Vely] b
standard HHs Ao=m AHAUL
Standard curveE o]g&3&}e] A2 7} sample?] IL-16
FAAe] AthAQ) ke GAPDHY #HFHS o] &
3t Umo e #FEs) etk

SIS 0.01, 1, 100ug/mle] AR FEE A
2)3}ed cytokinedl] 2}8] chemokine 2}=o] =
A549 cello] A IL-16¢] tidt mRNA 3o
controlo] HI3| Hwh} ZFAEAEA 1F A7
ol FEIME controld] HlF AHY A aHE
Bol|z] ¥t

curves

=4

0.01 1 100
Concentration of LONICERAE
FLOS(pg/ml)

Fig. 6. Expression level of IL-8

NC: negative control (onty AS549 celt) PC: positive control (cytokine stimulated A549 cell)
The asterisk denotes a significant difference (P<0.05)
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4, Al "dHo2RE SMTe| 22| Ao

Aol Mo 2HE  lymphoprepd o} &-5}ol
2x10°709] lymphocyteE 2731931 ©]E CD 39}
CD 16 immunomagnetic beadZ selectiond}o]
1x10'709) 475 8589tk ©] AEE Diff-
Quick KitE o|&3}e] M3 3 hemocytometer 2
ZAFE SIS T puritys 97.240.34% 0]} O H
typmblue G S AW F3} AE&E
98.7%At}.

o

S & chemotaxis assay 2t
23 SAFE chemotaxis chamberol 231 A

S 30154 th Chemoattractante]] 2] &j
N7} Baebgel FHEAEMOE ol EEh
a1 o] Z Diff-Quick KitE o]-ga}e] Hast
Hog A-2ksh 78%,} 215}k x%oi y_o]% ;4\

}01

5
T

KN
=

fooqm e X

T AZZ B gud HES T8
2| Hata &) HjEo|Fo g Eole HER
AT edkiE w=7F 00137 1ggmlo] A=
controlof] &} x}o]7} 1413 100gg/mlol) gt 54k
T-9] o]EAde] 165£1670= 2] (p<0.05)AA A
HEe AS ¢ 5 UATHTable 2).

V. % &

FEERC A H A ARG WO R IR AR
stal Ml HES SAE HFHOE dhe HiEC]
Agem, BRe BiES BHEOR Wil WS
SRESRE PRGNSR, RIS i, OEREE, b

BZA - HIN - H27]- 0/87

FFER o] Aratn lop ™
FATE AN vime dFusE dodle

283 AHEXE MBP(major basic protein),
ECP(eosinophilic cationic protein),
EDN(eosinophil-derived nurotoxin), gz

EPO(eosinophil peroxidase) 5-& #HIgM o8 <
Fre-g AT,

5479 2N helper T AE7H F4591 <
o Fasitl. 4ol AAm 28E helper T
|7} EH|8l= cytokine?l, IL-50 ]3] X%
L5t 5479 4% F5E Joz %ed
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Table 2. Cell Counting of Migrated Eosinophils from A549 Cell Monolayers in Response to TNF-q, IL-4 by

Lonicerae Flos

Migrated Eosinophils per. High-Power Field

NC PC

Lonicerae Flos
(0.01ug/ml)

Lonicerae Flos
(100pg/ml)

Lonicerae Flos
(lug/ml)

TNF-a+ILA 90+37 296+19

278+13

307122 165+16*

Data are presented as mean = SEM of cells/high-power field.

NC: negative control PC: positive control
* p<0.05 compared with the PC.
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