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Effects of Extract of Herba Polygalac Japonica
on Inflammation Cells of Lung in Asthma-induced Mice by OVA Exposure
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Abstract

Objectives ; The present study was carried out to investigate the effect of Herba Polygalae Japonica on
the proliferation and activation of eosinophils which were prepared from lung cells of asthma-induced
mice 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 dessiciated with collagenase (1 wg/ml). Eosinophils were
activated by rlL-3/rmiL-5 co-treatments. The lung cells were treated with extract of Herba Polygalae
Japonica (EPJ]), incubated for 48 hr at 377, and analyzed by flow cytometer, ELISA, RT-PCR and
immunocytochemistry stain.

Results : A significant cytotoxicity by drug treatment was not observed. The cell number ratio of
granulocyte, CD3e-/CCR3+, CD3e+/CD69+, CD4+, CD23+/B220+ cells was increased in rmil-5/rIL.-3
treated control group compared to the normal group. Cells numbers in the experimental animal group
treated with EPJ was all decreased.

In ELISA analysis, IL-4, IL-5, [L-13 levels and histamine release level were increased in the control
group compared to the normal animal group. then significantly decreased in the experimental group with
100 we/ml of EPJ treatment.

In RT-PCR analysis, mRNA expressions of IL-4, IL-5, IL~13, CCR3 and eotaxin were increased in the
control group compared to the normal animal group, then decreased in the experimental group with 100
ug/wl of EPJ treatment.

And eosinophil proliferation levels were 1884711527 (cpm) in the control group, 46761972 (cpm) in the
positive control group, and 7709 + 549 (cpm), 16839 + 1403 (cpm), 16385 + 1723 (cpm) in the
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experimental group with 100 we/ml, 10 wg/nl, 1 we/nl of EPJ treatment.
Conclusions : The present data suggested that Herba polygalae japonica may have an effects on the
inhibition of parameters associated with asthma responses in eosinpophils, and thus implicate the

possibility for the clinical application of EPJ.

Key words : OVA, Asthma. EPJ (extract of Herba Polygalae Japonica), Eosinophil, RT-PCR, Immunocytocheristry
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(D-PBS), collagenase IV, YIERI(OVA, chicken egg
ovalbumin; Grade IV), aluminum potassium sulfate
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chloride(MgCl)& Sigma*HUSA) AEE AHE3IHC
o, $ejol@A(fetal bovine serum, FBS)& Hyclone
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anti-CD4-FITC(fluorescein isothiocyanate), anti-CD8-FITC,
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Dickinson, USA), #&H#H (-8, Korea), rotary
vaccum evaporator (Biichi B-480, Switzerland),
freeze dryer (Evela, Japan), CO; incubator (Forma
scientific Co., USA), clean bench, water bath, vortex
mixer, ice-maker {(Vision scientific Co, Korea),
autoclave (Sanyo, Japan), micro-pipet (Gilson, France),
spectrophotormeter (Shimmezue, Jopary, centrifuge Slgmm,
USA), deepfreczer (Sanyo, Japan), themrocydler system
(MWG Biotech,, Germany), homogenizer (Omnmi,
USA), plate shaker (Lab-Line, USA) % ELISA
reader (Molecular Devices, USA) & AM-8h3 )
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anti-mouse IgE, anti-CD3e-FITC, anti-CCR3-PE,
anti-CD4-FITC, anti-CD8-PE, anti-B220-PE L&}
a1 fluorescein isothiocyanate (FITC)-anti-mouse
CD23 52 9 30870 ggolA vzt e
Z 33} o]yt QliAEAAArE FAT T FAE
Fapasig Az HAFEdA CD3e CD4, CDB,
CCR3, B220, CD23 (Fee) Z2¥]al CDEYY] W& B
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oA YA Bad § 0% FBtOHs Asti 3§83t
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Z3+ RNAY diethyl pyrocarbonate (DEPC)E A<
8 90 e EF5o] Bl heating block 75Tl
28431 A7l F first strand cDNAEA S} A3}
Aok

() GAA-STEL AHNE
A AHreverse transcription) YRS FH]EH total



90 INL A N

RNA 3 & BT 58 B wAA7 L, ol
25 4 10 mM dNTPs mix, 1 « random seqguence
hexanucleotides (25 pmole/ 25 ), RNA inhibitor
24 1 -Wl RNase-inhibitor (20 U/d), 1 « 100
mM DTT, 45 ¢ 5xRT buffer (250 mM Tris-HCl,
pH 83, 375 mM KC, 15 mM MgCl)E 718+ &, 1
o] M-MLV RT (200 U/u)E oA 7}t DEPC
Agd FHFEAN FHF F97 20 w7}t HEE 3}
Hek ol 20 Wl whE EFAE ZF A FH 2000
mpmo A 527 QAR 37C & F2A 60
& ¢t ke AA first-strand cDNAZ 4% ThL,
BTAAM 58 F¢ BAstd M-MLV RTE 84
3 AZl & Aol 98¥ DNAE polymerase
chain reaction (PCR)oj AR&3tsich

(3) ¢cDNA PCR

PCRL Primus 9 Legal PCR system (with high
pressure lid MWG in germany)-& o83l 438}
Rt vk ojul FAE 3 el DNAE FHoE
AREstn, F#ol WE primere= B-actin, L4,
IL-5, IL-13, CCR3, eotaxin 281 NOS-II 43
& FE3}7] 93l sense primer (20 pmole/ul )9}
antisense primer (20 pmole/ )& £33t 1 W E
7¥stat, oAl 3 W 25 mM dNTPs, 3« 10xPCR
buffer (100 mM Tris-HCl, pH 83, 500 mM KC(,
15 mM MgCly), 2282 018 Wl Tag polymerase (5
UW)E W vs 3% 7971 0 W Hxs E9d
SHFE /Rla pre-denaturation; %€ 5%, denaturationy
95C 5%, annealing; 55C 1¥&, elongation; 72C 1%
£ 5 cyclesdt ) post-elongation s 72T 38 521
2702 PR #3819t 2 BCR productse 20wl
1.29% agarose geloll loading3}] 120 V 274 2087
71958 B3t Bt

5) ELISA analysis

AF BT AEE 28 % well plated] 2
wellol 2x10° AEH E33l3, EPJ (100 we/al, 10
w/ml, 1 w/u) T MeHz, FEAY A7 F
fIL-3 (30 U/m)Yt rmll-5 (recombinant mouse
interleukin-5, 10 wg/nl, PharMingen)E 48417+ <t
A vjgstack vl 3 F FA wigag 2,000
mmolA 58 4R 9 ATAE 345t
ELISAY AMg318icl. ELISAY IL-4, IL-5, histamine
enzyme-linked immuno-sorbent assay (Endogen,
USA)$} IL-13% ELISA kit (R&D system)S 484
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b B¢ Bk 3 2A4Ecth 4 FA(antibody)E
coating $&=LN 343l microwelle] coating3t
3 AT A overnight3}3th 4 wellE 33 washing
gxgdoz A F TAT AE BEETd
(culture supernatant)g 100 d# EFEAh 1 A
7 B9 AedM w3 ¥ 23] washing $5&9
o8 AH8 S antibody Avidin-HRP conjugeted
100 W& Hsha 1 A7 2o HAF F oA
AHegeh. TMB 718:& 100 W ¥ 533 4ol
A 30 B7F g £ 50 w9 stop £N4E AT
% ELISA reader 450 nmel¥ 358 43890
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AF BAEAZe FAE 2337 Hstd %
well platee] Zt wellell 2x10° AZH £F3}1, EPJ
(100 we/nl, 10 w&/nl, 1 we/n)52 Sk FEA
2 1417 & rIL-3 (30 U/nh)$F rmlL-58 72413 &
ob FA wiFsldch EAYE 4077 WY ¥ 50
Ci/nl 9] [methyl-3H] Thymidineg 3718 & FHE
48N Wkl AEUR §58 AR F94
29 F& 2R3 st AEzkE AEFF7)
(Cell Harvester, USA)E AREStY FEldfadx]
(Glass microfiber filter, Whatman) %o X33z,
Azg T ¥R &3 7|(Liquid Scintillation Counter,
LKB)E olg3le] WAl 94 & 2435

7) IL-5R a-chaing immunocytochemistry

AF FAT T2 BEste] 24 well plate] Z}
wellol] 2x10°AMZA B33k, EPJ (100 we/ul, 10
we/nl, 1 wg/nl) 5 AR, FEAZ KT F -
-3 (30 U/a)tt mmll-5 (10 we/ul)E 24N7 %
ok B wieksidch Wi} £8 F 34 AXE ¢
ARG DFG% FHIEA, 01% NaNo)Z 2
3} FASEIR, 4T WY FBANE AN
Z¥2bo)| anti-mouse IL-5R a-chain polyclonal antibody
(AF553, R&D system)& ¥ F-Sollx] 3087 ¥k
AZk 1,700 mpmellA 587 A8 §F fluorescein
isothiocyanate (FITC)-anti-goat IgGE& ¥1 thA]
3087 deollx vhe A A v 3 33] o) <l4b
A5 E FAF F cytospin (T e
A 1,000 rpmol A 587 AR & slideE A%
stk o] &elol=g2RE AT YT FFE4
EA 508 WAMTY typed ZAIC)L HAFEE0|
Z(Nikon, japan) 400xollA B8l IL-5R positivedt
B} ZE S
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8) EAXC

kst dygoeie 9 A mean £ standard
errorZ 7|E3}E3 F94 AZE Student’s t-test
S ol g3ty AT

4 %

L AE5Y 5%

Lung fibroblasts cellse] A3 AT =4 A
HETe] X AEEE 100:53%2 UEts, EPJ
£ Agt A= 1 we/nl, 10 w/nl, 50 we/nl, 100
ug/ml FEAAM ZAZF 99:54%, 97+45%, 94+£5.8%,
90+4 9%&E el fibroblast cellsel] tigh ME=A

& YERA gtHTable 1).

Table 1. Mouse Lung Fibroblast Cells (mLFCs) were
Pretreated  with Various concentrations of Extract of
Herba Polygalae Japonica(FPJ)

Dose Percent of control data{%4}
Drugs
(mg/ml) mLFCs
Control 0 100£53
1 W54
Extract ot 10 B
Herba 50 G58
polvgalac
japonica 100 K249«
(EP)) 20 81150
400 7761

The results are cxpressed the SEM (N=6). Comparisons hetween
contrel and test groups were analvzed using Student’s paired test, and
differences were considered significant when the degree of confidence in
significance was %% or 9% or higher(sp < 005, =p < 001).

2 RAZ YHeA
() BT Y= MES 24

Aol el AEF7E 214%% ¥ rmil-5/
AL-3S A3 YERFANE 67%2 Z71590
vhAs} mmll-5/41L-39 EPJS &4 Aeld ddT
AMe 323%2 MEF7F 7A4H AHFig. 1),

(2) CD3e/CCR3*, CD3e*/CD6Y", CD4*, CD8”
9 CD23°/B220" MIZS 84

A4 g AAZE Rested, mll-511L-3& A

+/+  rmlIL-54IL-3

] Lymphocytes
BiN (4437 CT
102308 gy mn..s;rtf&

]

13
3 451 % 413 %
UaicsA EPJ

$0230 1323

Foo

Fig. 1. Inhibitory effect of EPJ on the ratio of granulocytes and
lymphocytes  popufation (%) in asthma-induced fung cells
treated with riL-3 plus rmil-5

CHTRLA mouse were axposed to OVA three times a week for 6 weeks,
The mouse Jungs were dissected out, chopped and dissociated with
collagenase (1 wg/m). LFosinophils were activated by rIL-3/mll.-5
co-treatment. The lung cells were treated with extract of Herba
Hyperici Japonici (EP]), incubated for 48 hr at 37T, and analyzed by
flow cytometer.

N: Normal C57BL/6 mice.

CT: rIL-3/miL-5 o OVA-induced asthma lung cells.

CsA rIL-3/rmIL-5 + Cyclosporin A (10 @/nl) o OVA-induced asthma
lung cells.

EPT fIL-3/mlL-5 + EPJ (100 w/m) to OVA-induced asthma lung
cells.

g3 tizy EPJIE AEst H¥7y AErsE £
skt CD3e /CCR3 AES7F xS AT

uls) 208%= Z7E ¥k EPIE AYd AdTe
134%2 M7 A AT Table 2).

CD3e'/CDBY" AEF7E ATl E 78%F o,
grFdME 567%2 71593, EPJE A2 A
P ME 6.I%E ZAaHUTHTable 2). CD4™ Al
To] Hlgo] AATo)A 193%9) ¥ha, thETFAME
584 %E Z7HHAa, EPJE AMegh 4932 382%
2 Ak CD4": CD8 AEe] H)go] &)
A 17010193, EPIE AHEd Agae] Ch4
CD]" Hl&2 1.07 : 1]t Table 2).

CD23/B220° A2} wlgo] AATAMENS%S]
W glRAE 201%E F7HE A0k EPJE A9
& AYTLLE 283%% 7AE UK Table 2).

2. ELISA ¥4

IL-49] 2723 FAE 818 rmll-59F IL-3
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Table 2. Inhibitory Effect of EPJ on the Ratio of Immuno
cells (%) in Asthma-induced Lung cells Treated with riL-3
plus rmiL-5

Cell type (%) N CT CsA EPJ]
CD3e-/CCR3' 44 208 78 134
CD3e+/CCR3 405 281 47 7
CD3e+/CD6Y 78 6.7 123 361
(637 193 584 324 382
Cpg' 192 325 34 BT
Ch23/B220° 115 29.1 134 233

N: Normal C57BL/ mice.

CT: rIL-3/rmIL-5 to OVA-induced asthma lung cells.

CsA: fIL-3/rmIL-5 + Cyclosporin A (10 wg/m) to OVA-induced asthma
lung cells.

EPY: fAL-3/rmllL-5 + EPJ (100 we/nl) to OVA-induced asthma lung
cells.

e A hERFAAM L4 B8] FHEA,
rmnil-5, -39 EPJE 100 w/nsxg Hed 4
HELS Fo4 YA ZaEY 1L-59 #4273
gl vls) tlRTolAM IL-5 FdFo] F715H%U
1, EPJE Azt AgwoA 494 A 225
;. IL-139) 443, ATl HlE) uEzFeA
IL-13 Zd%o] F7i=%ln, EPJE A3 gl
A oA A ZA =Y Histamine productions
AR A3 Ao vE] gF2FolAl histamine
Sd%go| $71HAL, EPJE A 4¥7e +94
UA F2E Ak Fig. 2).

700 1 BIL-4 DIL-5 IL-13 [histamine
.

600
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400

300 |

1200 4

100

0
ril-3/rmil-5 /- it
EPJ (mg/ml) - - 160

Fig. 2. Effect of EPJ on IL-4, IL-5, IL-13, histamine production
levels in asthma-induced lung cells treated with riL-3, rmiL-5
and EPJ

The results are expressed the mean + SEBM (N=5). Compansons
between control and test groups were analyzed using Student’s paired
test, and differences were considered significant when the degree of
confidence in significance was %% and 99% or higher(+p<0.05,
#p<0.01).
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3. RT-PCR &4
(1) iL-4, IL-5, IL-13, CCR3, eotaxin mRNA &

A dsigr 2o

049 258 HTEE S4¢ 23, mll-y 11-3
we 2e tiEFolxel HTgel &2 ¥, mll-y/
rlL-3¢} &7 EPJZ 100 we/nl, 10 wg/nl, 1 we/mZE
zZvzt A AgFe] HT g 15, 16, 1628 A
=9 cHFig. 3).

[L-59) 252 HT #& 233 Ay, dizddA
9) HT e} 120 2, EPJE 100 we/nl, 10 we/dl,

HT %
A B C D E F
1L-4 18 85 16 15 16 76
IL-5 47 120 104 20 36 92
IL-13 18 63 43 45 59 110
CCR3 12 60 16 47 64 52
Fotaxin 18 120 90 65 82 a5

+ v+ pmil.Sirild

rmlL-5/rE-3

erall 5003

roadL-BArkE-3

redL-5/el-3

f-actin

Fig. 3. Effect of EPJ on IL-4, IL-5, 1L-13, CCR3, eotaxin mRNA
gene expression in asthma-induced fung cells treated with
riL-3 plus rmil-5

A: Normal C57BL/6 mice.

Bt rlL-3/rmIL-5 to OVA-induced asthma lung cells (Control).

C rIL-3/miIl-5 + Cyclosporin A {(CsA, 10 we/m) to OVA-induced
asthma lung cells.

D fIL-3/mmll-5 + EPJ (100 w/nl) to OVA-induced asthma lung cells.
B odL-3/mll-5 + EPJ (10 we/nl) to OVA-induced asthma lung cells,
B rdL-3/rmll-5 + EPJ (1 we/nl) to OVA-induced asthma hung cells.
Internal loading control: Bactin and DNA 100 bp marker (M).



BF& $&E7 Cyclosporin A7F OVAZ A

1 w/mE A X3 43
B A thFg. 3).

IL-139] 258 HT &< 343 23 thzdd
el HTZte] 682 Z7be whd EPJE 100 we/nl,
10 we/ml, 1 we/m=Z A 223 AP HT 3ol
45, 59, 11022 71452 vkFig. 3).

CCR3¢8 I§¥ HT#HES 233 43 ziy
HT gro] Btel] mis) 6002 Z7b¢ wd EPJE
100 we/ml, 10 wg/nml, 1 we/nl TE2 zH s A
B9 HTHe 47, 64, 522 24 AchFig. 3).

Eotaxin®] 5% HT #& =A% Z: u=F
o HT gro] Aol vlef 12002 Z7tg vy
EPJE 100 wg/nl, 10 we/nl, 1 w/n BE2 7}7)
A g HT #e] 65, 82, 852 A AtHFig. 3).

4. Eosinophil proliferation assay

rmlL-5/11L-39-8 X213t tjE7o) A eosinophil
proliferation 1884741527 cpm$) ¥H, %4 o=
T2 CsA HEYTS 46764972 cpmo 2 7HAH Yok
rmlL-5/1L-39} EPJE 100 we/nl, 10 we/nl, 1 ug/nl
FEE A A7 eosinophil proliferation
8672159 cpm, 11,352+1005 cpm, 14,325+677 cpm
22 YEPTtHTable 3).

Table 3. Effect of EPJ on the Eosinophil Proliferation from
OVA-induced Asthma Mouse Lung Eosinophils.

Group Rn?'gml) 1&%1} 5+ %Eir?)ﬂph” proliferation
Eosinophil cells - - 96801

Control — + 1834741527
Cyclosporin A (CsA) 10 +

Extract of Herba 100 +

Polygalae japonica 10 + 8834+ 189

(EP]) 1 + 1126654

The results are expressed the mean + SEM. (N=6). Comparisons
between control and test groups were analyzed using Student’s paired
test, and differences were considered significant when the degree of
confidence in significance was 99.9 % or higher(+=p<0.001).

5. IL-5R a-chain®] Immunocytochemistry

fL-3/mll-5& A& hz2TB)eIM 5379
T w2 ¢ B o, IL-3/mll-5%
EPJS 100 w/nl =2 M AFFD)NA T3k
T Aol AsHAE £ F SUckFig. 4.

8 HTFkel 20, 36, 92

dedil ol w0 e 93 93

Fig. 4. Effect of EPJ on immunohistological egsinophil in
asthma-induced lung cells treated with riL-3 plus rmiL-5

Co7BL/6 mice were exposed 1o OVA three times a week for 6 weeks.
The mouse lungs were dissected out, chopped and dissociated with
collagenase (1 wg/ml). Fosinophils were activated by rIL-3/rmlL-5
co-treatment. The lung cells were treated with extract of Herba
polvgalae japonica (EPJ), incubated for 72 hr at 37C, and analyzed by
Immunohistology.

Al Normal C57BL/6 mice.

B rIl-3/AmIL-5 - OVA-induced asthma lung cells (Control).
CorlL-3/rmll-5 + Cvclosporin A (CsA, 10 wg/nl).

D rL-3/miIL-5 - OVA Inhalation and EPJ (100 we/nl).
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FgHo g g, I A4S /Am e &
g0l A7l YR AHew AlZHY, FuifEm )
gAZ2gol e MT40) BEdgHo s Hfd
AAAF vHE TS AHRT] A5 AEFA
A8, A 2498 58 4% A9 2d A%
3} fAzF B4 ELISA B4, 9983 240 Ay
WE Pk

78R e Wdd FAYE T Axs 2ulE
= of cytokine® £Fo| wel Thl AT Th?
Ax2 JEs £ Yo Thl AZE F=2 IL-2
IL-12, IFN-y& ALty Ady felyks, 2ol
u mo]E 2o gk Wojatg, Fokol Ui 5
of #Asty, Th2 AEE IL-4, IL-5 IL-6, IL-10
FE AN FANY kg, 9E B mEy

< dEEA ZE S 2o dE ojaks
of o,

Thl Az} Th2 AXE A= 2% 28-S Jeh)
o] 7150l dAEE 4] Y AN KA
gze] HE AFYolE Th2 MES 7)o B84
o] BAF T Yo

gy 23 7ked mEL 71ER v 9ksg
I BEAozZ 3o oy 7l g Ag =2

Rg W B YHATERE Bo] IgErl AiH
IgEe Higk MY 9 547|3 HEdale &)
DA EH FEA FeeRISH ZaA A3k
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J

o

o] Igkel A3 ol8 F&AE] nAZY S
1 ol HTAERRE 3k tifEdEe
BlE frasiAste, 25 ALE FREkEd] o2
Zoltt.

B AZESo] gEE ANEE FH2 Ak
& Th2 AEE 93N AZHEe 47 0 F

o M b

o

12 AEE gsjr FEHE, B AZEHE
v FEAEY Ae4ES s L4 IL-137 #
& cytokineEol 98] AlFHch

IgE ¥hgo] d¢ A=Y IgE A4S dod F

de TGF, HITHAIE, BAstE sA o 84

q 5Z2 & 3tk
olzidt E3ly HYTES FeeRIZAY BV}t ¥

o o3 AP GAsiEH 1L ME 9
o CDALE BT 4 A Hx [L-48 Evlgdoh
wfebd Th2 AEES IR 397, HTAE,
g480d 3T S JEE dod 4 jlew,
B HMEE] o8] EE 44 & & A du¥. o
Ay mae A EY AR A& g 4
FAE) 235t o33 xS0 BAsHY wiiE
AL Z histamine, d38, AZEW 2 715E &
A 5L wWEslm o] Euld ui) EEE 93
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Th? AF+= eoxaxin, RANTES, MIP-1a$} MCP-3%+

28 B-chemokine®S AAEl, $A7E 7IE U
g gy, IL-5 IL-13 ¥ GM-CSFE 2l
FAbre] B8, A, 843 9 AES Sl 34
gl vi=e H&E 33 uelAe MBP, ECP,
eosinophil-derived neurotoxin To| £r¥|Ho] 7=
&8 e

MF4% Z2EL lung fibroblast cellso] EF3l2
ujoks & AXEALS 2% 29 3= 100 we/ndl

A &% ool AX =S BT ol M¥47)
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HAk ole AT4e] 71BA 2 7zodA diEHE
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A& Yerdo(Fig. 1.
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Yol Bojste Aoz HAH
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