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The Effects of Chelidonii Herba on the Proliferation of Eosinophils and
Activation of Immuno-cells in Asthma-induced Mouse
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Dept. of Herbology, College of Oriental Medicine, Daegu Haany University

Abstract

Objectives : The present study was to investigate the effect of extract of Chelidonii herba (ECH) on the
proliferation and activation of eosinophils which were prepared from lung cells of asthma-induced mouse
by ovalbumin (OVA) treatment.

Methods : C57BL/6 mouse was exposed to OVA three times a week for 6 weeks. The mouse lung
tissues were dissected out, chopped and dossiciated with collagenase (1 wg/ml). Eosinophils were
activated by rlL-3/rmIL-5 co-treatments. The lung cells were treated with ECH, incubated for 48 hr at
37T, and analyzed by flow cytometery, ELISA, RT-PCR, and immuno-histochemical analysis.

Results : [n FACS analysis, number of granulocyte/lymphocyte, CD3e /CCR3", CD3e'/CD69", CD4™ and
CD23"'/B220" in asthma-induced lung cells were significantly decreased by ECH treatment compared to
the control group. And mRNA expression for [L-4, IL-5, IL-13, CCR3 and eotaxin in asthma-induced
lung cells, which was induced by riL-3 plus rmIL-5 treatments, was significantly decreased by ECH
treatment. In ELISA analysis, production levels of IL-3, IL-5, JL-13 and histamine in asthma-induced
lung cells, which were induced by rIL-3 plus rmIL-5 co-treatment, were significantly decreased by ECH
treatment.

ECH treatments significantly inhibited the proliferation of eosinohils prepared from asthma-induced
mouse lung tissues compared to the non-ECH ftreated control cells. Immunohistochemical analysis
revealed that ECH treatment significantly decreased the levels of eosipnphil activation compared to
non—treated cells.

Conclusions : The present data suggested that Chelidonium majus L. may have an effect on the
inhibition of parameters associated with asthma responses in eosinpophils, and thus implicate the
possibility for the clinical application of Chelidonium majus L.
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2) A2k 3 7)7]
© A
B Ao Alg" Aleke diethyl pyrocarbonate

{DEPC), 3-45-dimethyl- thiazol-25-carboxymethoxy
phenyl-24-sulfophenyl-2H-  tetrazcim  (MIS), 27 -dichl-
orodihvdrofluorescin diacettate (DCFH-DAJ, complete
adjuvent, chloroform, collagenase, RPMI-1640 3E27,
isopropanol, Y F&8Y ethidium bromide (EtBr),
dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, lamide, magnesium chloride (MgCly),
WekBuwl (OVA, chicken egg ovalbumin; Grade IV),
10% (w/v) aluminum potassium  sulfate  (Alumy
Sigma), © Sigma A} (USA) AEL AM83l9low,
AR Mt (fetal hovine serum, FBS)2 Hyclone At
(Logan, USA) AE-E&, anti-CD3-PE (phycoerythrin),
anti-CD4-FITC (fluorescein isothiocyanate), anti-Grl-PE,
anti-CD8-FITC, anti-CD25-PE, anti-CDZ8-PE, anti-
CDI11b-FITC, anti-IgE-FITC anti-BZ20-PE, anti-
CDA-FTIC, propidium iodide (PD2}F RNases= Pharmingen
A} (Torreyana, USA) A1E-&, [methyl-3H] thymidine
(Amersham, USA), anti~mouse IL-5R a-chain
polyclonal antibody (AF553, R&D system)A)E-£
ALgEgon, FEE dut A9k B AokE ALMES)
Ak

® 717}

B Ao AHE 7l BB (S, Korew), %
U=FAA Bichi B-490, Switzarland), freeze dryer
(Eyela FIU-540, Japan), OOy incubator (Forma scientific
Co, USA), clean bench, water bath, vortex mixer,
ice-maker (Vision sciertific Co,, Karea), autoclave, deep-
freezer  (Sanvo, Japan), micro-pipet (Gilson, France),
spectrophotometer (Shimazue, Japan), centrifuge
{(Sigma, USA), Thermocycler system MWG
Biotech., Germany), homogenizer (Omni, USA),
plate shaker (Lab-Line, USA) @ ELISA reader
(Molecular Devices, USA), cytospin (grdz}st
Korea), #4388 013 (Nikon, japan), AEFH7]
(Cell Harvester, USA), =AM &A7](Liquid
Scintillation Counter, LKB) 5 Al8-8ts3ch
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BB $&8(extract of chelidonii herba : ECH)
e 4l g 200 gl 47 255 2000 a2
7\t "d‘%l %%7101] M BAIZE FET] de dg

1) 71BK| MA| ME 2

500 wg/ml 2] AR (ovalbumin @ OVA)F 10%
(w/v) aluminum potassium sulfate (Alum)E PBS

2 Baigk & T3 o] EFES 10 N NaOHE
pHE 652 273Gt Ad2oir 1A]7F Bt whasiar
50xg oM 58 T dAEFE o] OVA/Alum
AAES SRFE 716t dely doz 38 %
100 we OVAE 02 |2 FAE B 2 A8
of AR Al olF 23l AFHE v
F kR (500 wg/ml) 100 W B VIE%o(0)s
IFARE BEIE o]48ld 25 mg/nl PR &
AE T Y AT 334 65 ok WA
2 7I=HE FYALT ol i EFoEH PBS X
 Alum 3R FAL FYAITh

oy

?) MAIDY Mz|o| HoM SAT NE 22

C57BL/6 A& 500 we/m ] OVASH 10% (w/v)
aluminum potassium sulfate® 02 o (100 w)g &
AL A ] Z‘i’\i{a” & AZ 5 2 FA AH
£ oHE T AR (500 we/nl) 100dE VIER
&G0t 3 T&HTH BRI o83t 25 me/nl
ygnnl gds 515 3054 d2dd 334 65
T NF H 7iEgE FYA7h Fao] fd
AHe] AE HEse H2AL 44 39 3 £ 2%
Sejol 8A (fetal bovine serum, FBS)o] T&¥
RPMI 1640 iAol 1 /w9 collagenase IVE 7}
g 8N 15 W= 37C, shaking ¥WF7IolM 308 F
S 58 o) AL B (digestion) & W A¥EES

Ao Azl TP S5 s AE s WA E 4 101

gttt Fed o AEe wiAE A T ocell
strainere] EHAIA Axolele BIEA gL 24
o} BEEES /’ﬂ]ﬂﬂq olg AEZEZHEH ACK
SNE 37CAA 5 £ S Mejstd 484E &3
A7 A BiAE xﬂaf& % 0.04% trypan blueZ
AT B AELRE ST

3) HAME HHe

24 well plates] HAE 2x10°cells)Z WIBIL
Mg 328 (100 w/ol, 10 w/n, 1 w/ul)E 8}

1 1AIZE & 1IL-3 (recombinant interleukin-3, 30 U/
)& mil-5 (recombinant mouse interleukin-5, 10
u/m)E Tk BAs g slete 4o wellol
Hrpsle] 48 AI7E wjstgic

5) SHE BaEs

e 3 w AZE AVFEIDGF (3%
'?“EH ]‘é—éﬁb, % NaNg)% 2 51 -rlﬂo},,;,:ﬂ, 4Lr°]]/‘”]
M ﬁé%?é*%‘% ANFGE A7l phycoerythrin

(PE)—anti-mouse CD69, anti-mouse IgE, anti-CD3e-
FITC, anti-CCR3-PE, anti-CD4-FITC, anti-CDS-PE,
anti-B220-PE  1¢]32  fluorescein  iscthiocyanate
(FITC)-anti-mouse CD23%5-& 411 3087 &9
A ukeAZoh 5k & 3 3 ol qlakeeAEAld
F2 FAT T HAE FREAVIE AH H A
A CD3e, CD4, CD8, CD69, CCR3, B220, CD23 (Fe p)
I CDevel wEE EAEich AT,
CellQuest E=Z128o0g  (CDRY/CD3e, CDBe/CCRS,
CD23/B220, 18]3 CD4/CD3%} W& (gated, %)
HEsk9iTh

5) 7EX[HAMZ o] HZE
ciafuts
(1) RNA #&
ujost 47 Al Ee] RN
s wj7A] vmllifﬂ o] £ B
(CHCL) 50 W& }t:f_ F
3

xo| HEA-FEEL

AzolB 500 W& 3 &

Frfel] chloroform
527F 9 36T,
olg ¥& 15—c7J 3 E 13000 mpmellA] 4l
2T F F 20 w9 FFNE 3584 2-propanol
0 Wt Y EF T A3 E531 E2dM 15
B A8 o]E oAl 13,000 rpmolA €4 E
23 & 80% EtOH® FAstal 387 vaccum
pumpelM  HFsd RNAE FEIELh FES
RNA¥E diethyl pyrocarbonate (DEPC)E &8 20
18 EHo] ad heating block 75CAA B84
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3} A7) £ first strand cDNAZHAIA) AR5

@) JHA-FHEL NS

AHAL WS FH]E total RNA 3 wed HBTAA
5% &< wAdAI71Z, ofofl 25 W 10 mM dNTPs mix,
1 o random sequence hexanucleotides (25 pmole/ 25
d), RNA inhibitor24 1 « RNase inhibitor (20
U/), 1 W 100 mM DTT, 45 4 5xRT buffer
(250 mM Tris-HCL, pH 83, 375 mM KCl, 15 mM
MgCI2)E 7}t %, 1 w9 M-MLV RT (200 U/dl)
§ ) 7Isla DEPC A2® FRHFEAN 3F 2
720 w7t HEE Atk o] 20 W o) Hkg Tl
= 2 4L #2000 mmolA 5 23 A8
37C &S24 602 <t WS-A|HA first-strand
cDNAE &A% O3, BT 58 Fet wAsid
M-MLV RTE 843 A7l & o] ¢sd
cDNAZ polyrrerase chain reaction (PCR) ARE3153ck

(3) cDNA PCR

PCR& Primus 96 Legal PCR system (with high
pressure lid, MWG in germany)S ©]-83}e] 433351

. RRE-2 o] FHE 3 w9 (DNAS FHOF A}
838k, F¥ e primers B-actin, IL-6, tumor
necrosis factor-a (TNF-a), cyclooxygenase-2, L& 1L
NOS-I 3RS £Z3517] 9138l sense primer (20
pmole/ ul )9} antisense primer (20 pmole/u)S &%
st 1 wE 7keka, ©A] 3 W 25 mM dNTPs, 3
Wl 10xPCR buffer (100 mM Tris-HCI, pH 8.3, 500
mM KCl, 15 mM MgCl), 28] 018 u Tag
polymerase (5 U/u)E A7 g H2 Hur71 0
d FEE BEEFHSFE 718 pre-denaturation;
95C, 5%, denaturation; 95°C, 5%, annealing; 55C,
1&, elongation;, 72T, 18% 25 cycles3d ¥
post-elongations 72Col4 38 H¢te] zphoz
PCRE 333tk Z+ PCR productse= 20 W4
1.2% agarose gel®l loadingdte] 120V ZAdIA 20
B AN9ES Bl 243

6) ELISA analysis

AF ZATF AEE B8 96 well plated] 2
wellell 2><10°*‘l]£’ﬂ. 3812, ECH (100 we/ul, 10
wg/ml, 1 we/m)S& HEFL, F=EAE 147 &
rlL-34 mmlL-58 48X17F &<t FA) wjoksint
% ZE F AA ujdd-E 2000 rpmolH 587 4
HEE st FFHE 353l ELISAYl ARE3IA
. ELISAE= IL-4, IL-5, IgE, Histamine, IFN-y

-2} &) (antibody)E
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enzyme-linked immuno-sorbent assay (ELISA,
Endogen, USA) )&} IL-13%& ELISA kit (R&D
system, USA)S 48 A7t B ik & A3k
coating %%‘ﬂi‘)ﬂ g3l
microwelld] coating3 & 4To|A overnightd}lsith
Z+ well® 33] washing ¥EE%02 HH F 3
A AE wjokAEd (culture supernatant)E 100
dA 3ot 127 Bt A2eA] WA & 2
3] washing $9Z8qo2 A& v} antibody
Avidin-HRP conjugeted 100 W& X3t 1417}
AgolA AT F oA AFsath TMB 7|12&

100 WA BEF3n gdiddA 3087 5XE & 50
9] stop 8HE g F ELISA reader 450 mm
M FHEE A

7) M7 ST ME Z4

AF BAFATY AL 25T st %
well plate®] zH wellel 2x10° M2 83311, ECH
(100 wg/nl, 10 we/ml, 1 we/m)eS MRt FEH
g 147 % [AL-3%} rmlL-55 72217 B9 EA] )
datdct TAMIF 40AIZE W% F 50 uCi/nl 9
[methyl-3H] thyrmdme—— A7V & AZ 48X 7 wh
Fatdtt AZUHE F5E WA 9929 Fe
Z4317] 8t AXTHE AXFHINE AHR3H f
g sen Qo) T, AZRF F P 247
Z o]g3ld A TH9AY *E 3T

8) IL-5R a-chain®| immunocytochemistry

AH AT AEE B8l 24 well plated] 7
wellell 2x106 A4 53131 ECH (100 we/nl, 10
we/m, 1 w/m)eS AIHL, FEXF AT F
rlL-3% mll-5% 2473t B FA) wistgct wl
o]: Zg & EA]:rL /‘ﬂia Q]A].QTxga]/\lod_}r: (3%
Sefol8A 0.1% NaNa)E 23] FAI519, 4ToA
W godae AAsKEth ZHze]  anti-mouse
IL-5R a-chain polyclonal antibodyE 21 gdllA]
3087F vEAIFH Y 1,700 rpmollA 587 A% &
fluorescein isothiocyanate (FITC)-anti-goat IgG%
< 23 9 3087 E2AA dEAAET g &
38 o4 QlaEAEAEsE FAZ £ cytospin
oA 1,000 rpmellA 587F AR & slideE A
Z3Hgeh o] E}"] S2HE Axe 2y ¥
WEA FoT HWINEY typeS AL FFP3)
Hu|gog 400>< “HE"“H #23te] IL-5R positivedt
g4 34E 23319
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Fig. 1. Inhibitory effect of ECH on granulocytes/ lymphocytes
population(%) in asthma-induced Iung cells treated with riL-3
plus rmiL=5.

C57BL/6 mouse were exposed to OVA three times a week for 6 weeks.
The mouse lungs were dissected out, chopped and dissociated with
collagenase (1 we/nl). Eosinophils were activated by 1IL-3/rmll.-5
co-treatment. The lung cells were treated with extract of chelidonii
herba (ECH), incubated for 48hrs at 37T, and analyzed by flow
cytometer.

N: Normal C57BL/6 mice.

CT: OVA-induced asthma lung cells.

CsA! Cyclosporin A (10 wg/m)

ECH: OVA inhalation and ECH (100 ue/nl)

2)
=B

CD3e /CCR3" ZAME 7} mllL-541L-3% 2
g Fae AT HlE] 208%z Z7hE §hE
mill-5/1L-39% ECH& 7 A3t Adzdxe
127%2 MES7F A AHFg. 2).

D3e /CCR3" =4t2f CD3e'/CCR3 T M=

Iz o

FA3) A A sl mAE 9P 103

CD3e’/CCR3™ T M¥47} rmIL-54IL-3& &g
PEzEe AT Ml RWBI%E FAHUT,
rmlL-5/11L-3%} ECHS 4 g AgdTdoMe
BI%E NEF7 S7HE A Fig. 2).
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Fig. 2. Inhibitory effect of ECH on CD3e /CCR3™ lymphocytes

population(%) in asthma-induced lung cells treated with rlL-3

plus rmiL-5

A: Normal C57BL/6 mice.

B: OVA-induced asthma lung cells.

C: Cyclosporin A(10 g/ nl)

D OVA inhalation and ECH(100 we/ml)

3) CD3e'/CDBY" T M=, CD4+ T MZE, CD8 T
MZE, CD23'/B220° B M= 24

CD3ec /CDEY" MEF7F Brolre 78%H 2
™, mil-541L-3% AEF xS 567%=
Z7}€)93, rmlL-541L-3¢% ECHS 3 e 4
FrAME 3B2%E BFAHATHTable 1).

Table. 1. The Effects of ECH on Lymphocytes Population
(%) in Asthma-induced Lung Cells.

Group(%) N CT CsA ECH
CD3e’/CDBY 78 56.7 123 382
o4 193 584 R4 427
g’ 192 325 334 346
CD23'/B220° 115 2.1 134 232

N: Normal C37BL/6 mice.
CT: OVA-induced asthma lung cells.

CsA: Cyclosporin A (10 wg/nl)

ECITL OVA inhalation and ECH (100 g/ nl)

CD4" : CD8' AZ9] Hlgo] BTN 193%:

19.2%%1

v

AR

mlL-54TL-3%& A2)g hzTAA

v 084% :325%E  FVMHUL, rmll-5rIL-3%

ECHS & 83k A3AFoMe 42.7% : 346%E
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CD4' : CD8+ Hl-&o°] #4HJtHTable 1).

CD237/B220° AT ulgo| FAFAME 115%
 whA rmll-5AIL-39He Aed dxToAME
201%% ZF7HE97ch. mll-541L-3% ECHE &
A2 ECHE A3 43FMe 82%2 749
ITH Table 1).

2. RT-PCR ¥4

T2 ¢ A8 2% £3E HTgel 8
o, IL-49] 2%E HT#E 4% 23 mill-5/
-39+ 2eldt dRzZoMe o] 859 uhd
rmlL-5/rIL-39} ECHE 242} 100 we/nl, 10 we/nl, 1
we/m A A AT HTHOl 54, 72, R 74
HAHFig. 3).

IL-59] Z2§¥ HT#E 333 23, mll-5/
rlL-39+2 A3 T e HTZel 12091 whd,
rmlL-5A1L-39 ECH-E 100 we/nl, 10 w/m, 1 w/
¥ Zb2- AHelg A¥de] HTgel 30, 54, 8BE
ZAH A Fig. 3).

IL-139] 8% HT#S 3% 23, mil-5/
-39k A3 tlzFdAe] HTZke] 682 £}
H ¥ rmlL-541L-39 ECHS 100 we/nl, 10 we/
n, 1 we/ni¥ ZvZt A g HTZEe] 41, 74,
7322 7AHcHFig. 3).
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Fig. 3. Effect of ECH on IL-4, IL-5, IL-13, CCR3, eotaxin mRNA
gene expression in asthma-induced lung cells treated with
nL-3 plus rmiL-5

C57BL/6 mice were exposed to OVA three times a week for 6 weeks.
The mouse lungs were dissected out, chopped and dissociated with
collagenase (1 wg/ml). Eosinophils were activated by 1IL-3/AmlL-5
co-treatment. The lung cells were treated with extract of chelidonium
majus L. (ECH), incubated for 6 hr at 37, and analyzed by RT-PCR.
A Normal C57BL/6 mice.

B rIL-3/rmllL-5 + OVA-induced asthma lung cells.

C 1IL-3/rmIL-5 + cyclosporin A (CsA 10 ug/nl).

D f-3Amll-5 + QVA inhalation and ECH (100 w/nl).

E L -3/miL-5 + OVA inhalation and ECH (10 w/nl).

Fr flL-3/mll~5 + OVA inhalation and BCH (1 w/ul).

Internal loading control: B-actin and DNA 100 bp marker (M.

CCR39] 8% HTIS 4% 23, mill-5/
AL-392 A3 gzTodMe] HTge] 4wl
Hls) 6022 ZFrig W, mmll-541L-39 ECHE
100 we/ml, 10 we/ul, 1 we/m TEZ 2}z A8 4
o] HTFko] 24, 38, 498 74HUrkFig. 3).

Eotaxin®] 1§¥ HT#E 43 2%, mil-5
AL-3¢+ H@)g gjzeAe] HTFo] A4k
ula) 12008 7k ¥, rmlL-51IL-39F ECHE
100 we/nml, 10 w/nl, 1 we/ml EF 247 A g A
el HTZo] 46, 78, o2 24 ArHFig. 3).

3. ELISA analysis

IL-49 #4723 AT ¥ mll-541L-3%
A oiERTA FUFEJE,  rmll-5rIL-3%
CsA, ECHE 100 w/n 552 M3t 487NN &
A AAEAHFig. 4.

IL-59) £4] A=, Aol vlsh mill-5/1L-3%
S A gz FVHEINY, mill-5r1L-39
CsA, ECHE 100 w/nEE2 37 Had 433
Aag9ou #4334 24 Ak Fig. 4).

IL-13¢) 423 Al vls) rmll-5/11L-3%
< AP iz FVHEAT, mil-5IL-3%
CsA, ECHE 100 w/nl 352 37 Hag Add7L
FANRA BA2HAHFig. 4). \

Histamine release® A& ZAy A4dgtol s
rmll-5/1L-33E  Helg iz FUEAR,
rmIL-5/41L-39} CsA, ECHE 100 we/nl558 7
A3 APTL FAYUA FAFHAKFig. 4).
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Fig. 4. Effect of ECH on HL-4, IL-5, IL-13, histamine production
levers. in- asthma-induced lung celis treated with rlL-3 and
rmiL-5

The results are expressed the mean * SEM. (N=5). Comparisons
between conirol and test groups were analyzed using Student’s paired
test, and differences were considered significant when the degree of
confidence i significance was 9% and 99% or higher{=p<0.0b, *+p <
001).

N * Normal C57BL/A mice.

CT : tIL-3rmlL-5 + OVA-induced asthma lung cells.

CsA © rlL-3rmil-H + OVA inhalation and cyclosporin A (10 w/nl).
ECH  rIL-3/rmll-5 + OVA inhalation and ECH (100 w/al).
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4. Fosinophil proliferation

ST F2 A g vX e F%E AHRd,
mlL-511L-3%8  AHEld olFZTe)A  eosinophil
proliferation 18847+1527¢1 ¥hd oFA thZE2<) CeA
HAEEe 76197208 AR oIl -54IL-39
ECHE 100 we/nl, 10 w/nl, 1 w/ml B5E 7 A
3 AP eosinophil  proliferation 7709549,
1683941403, 16386+17232.8 VERITHINg. 5).

= oo
ﬁag":
e
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Fig. 5 Effect of ECH on eosinophil proliferations in
asthma-induced lung cells treated with riL-3 plus mmiL-5

The results are expressed the mean + SEM (N=3). Comparisons
between control and test groups were analyzed using Student's paired
test, and differences were considerod significant when the degree of
confidence in significance was 99.9% or higher Uessp < 00010

5. IL-5R a-chain® Immunocytochemistry

flL-3/rmll-58% Aejg d2ZF®er 379
457 #& AS B & o, L-3/mlL-5%
ECHE 100 w/al 522 7 XHeldh AddFHDo)A
T B30] AHARE B & AHFig. 6).

Fig. 6. Effect of ECH on immunohistological eosinophils in
asthma-induced lung cells treated with rIL-3 plus rmiL-5
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