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Interleukin-5 Inhibition Assay of the Oriental Materia Medica Treatment
by High Through Screening on the Splenocyte of Mouse
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Division of Allergy & Respiratory System, Department of Intemal Medicine,
College of Oriental Medicine, Kyunghee University

ABSTRACT

Backgrounds and Objectives: Asthma is considered to be an inflammatory disease characterized by airway
hyperresponsiveness and pulmonary eosinophilia. And it is known the structure and function of IL-5, its receptor
and the mechnism IL-5 triggered eosinophil accumulation and inflammaion of the airways. At this point of view,
we assume which oriental materia medica can the splenocyte inhibit from secreting the IL-5 in vitro.

Material and Methods: We used the splenocyte of mouse 8 weeks after its birth, and then cultivated those
into the 2 experimental groups and control group for 48 hours. The culture medium. of experimental groups were
made of lug/nl, 10ue/mloriental materia medica, representative. And the culture media of control group was given
no oriental materia medica. Then, we assayed the quantity of cytokine-expression by the Sandwich ELISA. The
quantities of cytokine-expression of the experimental groups were

compared with that of the control group which was standardized. These method were used for the all of
oriental materia medica treated.

Results: In this study, we demonstrated that 12 oriental materia medica that inhibit the splenocyte from
secreting ‘the IL-5 in both lwe/ml and 10ug/m! culture media. Those were Equiseti Herba, Sophorae Subprostratae
Radix, Moutan Radicis Cortex, Trichosanthis Radix, Buddleiae Flos, Cyperi Rhizoma, Benincasae Semen,
Armeniacae Semen, Zedoariae Rhizoma, Astragali Semen. Dolichoris Semen, Lilii Bulbus, Asparagi Radix,
Atractylodes Rhizoma White, Polygonati Officinallis Rhizoma.

Conculusions: These findings indicate that some oriental materia medica, specially Antipyretics, Herbs for
Resolving Phlegm, Relieving Cough and Calming Wheezing and Herbs for Tonifying and Invigorating effects
inhibit the splenocyte from secreting the IL-5. And further study experimented in vivo is needed for treating
IL-5-driven inflammatory disease including asthma.

Key Words: Oriental materia medica, IL-5, asthma
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Ash A 08:005-E) 20:007H2) 12417k 2+

B Age] AR ghepe W3t MElAN Taiwan)
2RE P A (extract) & 1%(F 10nl 3
A 01g)7t HES B8 Y UAFE 4T A
LA FEs . £3E FE39 3000rpmel] A
1087 94 228 F ASYE filter paper
(whatman, No.2, US.A)E o]43le oJ73le] -2
0CAM BBsgeH(Table 1, 2. 3, 4, 5, 6).

Table 1. Herbs for Treating Exterior Syndrome

W OE Ephedrae Herba

E & Ostericii Radix

& A Angelicae Tenuissimae Radix
BF R Saposhnikovia Radix

A i Angelicae Dahuricae Radix
% % Mori Folium

& B Zingigberis Rhizoma Crudus
o Asari Radix

¥ R Magnoliae Flos
FEBRE Perilla Herba
oo Schizonepetae Spica

W A Menthae Herba

® MR Puerariae Radix

% 1 Chrysanthemi Flos
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Sojae Semen Praeparatum
Viticis Fructus
Cimicifugae Rhizoma
Bupleuri Radix
Arctii Furctus
Equiseti Herba

Table 2. Herbs for Antipyretics

I §i
E MR
BRI
HEF-(1)
Mmoo
HB 1R
B & K
e iE E
X %
" X
i (G))

P I N B E S
B
I OH O oo H OB W

Trichosanthis Radix
Phragmitis Rhizoma
Buddleiae Flos
Gardeniae Fructus
Anemarrhenae Rhizoma
Sophorae Radix
Dictamni Radicis Cortex
Gentianae Radix
Scutellariae Radix
Coptidis Rhizoma
Phellodendri Cortex
Moutan Cortex
Rehmanniae Radix
Lonicerae Flos
Rhapontici Radix
Pulsatillae Radix
Amphlopsis Radix
Belamcandae Rhizoma
Sophorae Tonkinsis Radix
Houttuyniae Herba
Forsythiae Fructus
Cynanchi Atrati Radix
Eriocauli Folium
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Table 3. Herbs for Regulating the Flow of Gi

KEFE) Aucklandiae Radix (Aged)

i Kaki Calyx
AEGH) Aucklandiae Radix
Bkt Litchi Semen

5% Linderae Radix

R Aurantii Immaturus Fructus

B Citri Leiocarpae Pericarpium

FK Citri Rediculate Viride Pericarpium
- Cyperi Rhizoma

Table 4. Herbs for Resolving Phiegm, Relieving
Cough and Calming Wheezing

REE Arisaematis Rhizoma
R Inulae Flos

B ®i  Cynanchi Stauntonii Rhizoma et Radix
REC Trichosanthis Semen
MER Trichosanthis Pericarpium
B OHE Platycodi Radix
ZINF Benincasae Semen
ki Sterculiae Semen

B A Peucedani Radix
AR Eriobotryae Folium

E 217 Farfarae Flos

B O Stemonae Radix

B f Perillae Fructus

5 = Armeniacae Amarum Semen




Table 5. Herbs for Herbs for invigorating Blood
and Dispeliing Blood Stagnation

E ¥ Curcumae Longae Rhizoma
B Salviae Miltiorrhziae Radix
% Persicae Semen

A Myrrha

EAET Vaccariae Semen

= ¥ Sparganii Rhizhoma
B K Sappan Lignum

# Zedoariae Rhizoma
hEE Trogopterorum Faeces
g & Curcumae Radix

L E Olibanum

BRE Leonuri Herba
= Cnidii Rhizoma
A0 Cyathula officinalis Kuan
B8 Achyranthes bidentata Radix
KT Carthami Flos

Table 6. Herbs for Tonifying and Invigorating
Effects

Atractylodes Rhizoma White
Astragali Radix
Glycyrrhizae Radix
Dioscorea Rhizoma
Dolichoris Semen
Jujubae Fructus
Drynariae Rhizoma
Cibotii Rhizoma

B ot
® %
H =
W%
HRE
x B
R
W o®

e Psoraleae Fructus
SR Cnidii Fructus

W+ Astragali Semen
® % Cynomorii Herba
NEE Cistanchis Herba

WES - 0|87 - BT - HEH

BYE Epimedii Herba
=B Alpinia Oxyphyllae Fructus
BT Cuscutae Semen
E#ER Morindae Radix
EER) Angelicae Gingantis Radix
® 2 Codonopsis Pilosulae Radix
FA % Paconiae Radix Alba
Pt E Rehmanniae Radix Preparat
fr B Asini Gelatinum

0 Vs Lycii Fructus
Bf% Liriopis Tuber

" A Lilii Bulbus
BB Dendrobii Herba
AF Ligustri Lucidi Fructus
E 4T Polygonati Odorati Rhizoma
K% Asparagi Radix

3) R

2 AYdax anti-CD3e (clone:145-2C11),
IL-5 ELISA set (Bethyl Laboratories, Inc,
U.S.A.), URISCAN (%A <k(F), Korea) %l
AH-E 9.

B AN AzulFE $15t AH-E media®
10% FBS (JRH BIOSCIENCES, USA), 1%
penicillin/streptomycin  (BD  Bioscience, U.S.A.)
10mM HEPES (JRH BIOSCIENCES, US.A), 2g
sodium  bicarbonate (JRH  BIOSCIENCES,
USA)7} =¥ RPMI-1640 (BD Bioscience,
US.A)E AHS-3lnt.

2.8 %

1) MEHEzR 9

AZ3 BALB/c ulg2d wiAe Hd F4
712 w8 & cell strainer (BD Biosciences,
USA)E A 3 A g A2 HET
AAE ¢3ted 5m PharM Lyse (BD Bioscience,
USA)E 91 587 wAZR AX7 24
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o] gl tubeel 5m2l media® HHEH % 1,000
pmel A 1087 A8 4EAE AR

&2 cell pelletel oA Smi] media® H71e F
1/100 02 FA3le] HujAow AxLE A5
Ak

2) WBEHEER ok 3 Boh) Rl

2D wWE ol4sle wiA Yn7E &
& & 1x10° cells/m® =2 1 ml¥ 24-well
plated] seedings}s), o] d7YelA) whu]o) 2x)
9 110 w/nl® F A EEeA A ETEA
dehiA gkl 1-9)9] W o 229 7t e

£ L 10 w/mnd ¥ 7 22 3AE wizxe
AH3 S 2 we/ml anti-CD3e (clone:145-2C11,
BD Bioscience, U.S.A.)7} coating®l plateol] ©]4}-9)
EFES $BAZES IC, 5% CO: incubator
(Nuaire, US.A)oIA wikat ¥ A3l ol
-20Cell B33l Ao o|-8-8}gct,

o, vl seeding B 17 wellel= HekAlE 4
A2 WA E el 2FOEA o] L3gT

3) Sandwitch ELISAE ¢]£3 Cytokine £4)3

&4
2-2)8 B3 A4 AFdA L5 Hulgs 2

Table 7. IL-5 Inhibition Assay of Herbs for Treating Exterior Syndrome from Stimulated Splenocytes

of BALB/¢ Mouse

372.6 103.5

BRUA RS W ¥  Ephedrae Herba
7% & Ostericii Radix 499.6 542.6
# A& Angelicae Tenuissimae Radix 1977 143.0
B5 B Saposhnikovia Radix 2435 856.7
B ¥  Angelicae Dahuricae Radix 84.7 111.0
£ ¥ Mori Folium 109.1 290.2
4 ¥  Zingigberis Rhizoma Crudus 205.0 200.8
¥ ¥ Asari Radix 107.3 1222
¥ #  Magnoliae Flos 89.7 - 540.6
S$ERE  Perilla Herba 160.3 349.5
# 7F  Schizonepetae Spica 1280 169.3
BiRsE # 77 Menthae Herba 94.8 101.7
B 1 Puerariae Radix 160.2 244.9
% 1  Chrysanthemi Flos 217 1547.0
WEH  Sojae Semen Praeparatum 248.7 82.8
E#i+  Viticis Fructus 190.7 3179
# K Cimicifugae Rhizoma 197.6 358.0
% A  Bupleuri Radix 96.7 140.8
4%+ Arctii Furctus 1414 1452
A& B Equiseti Herba 795 81.7

con : only medium
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Asl7l #38le] OptEIA Mouse IL-5 Set (BD
Biosciences, U.S.A)9] protocol& ©]-83}5 capture
antibody (anti-mouse IL-5)Z coating buffer
(0IM Carbonate, pH 95)2 3|Adted 96-well
plateell 100 wl & BF3 % 4Ce)A overnightsdt
o} coating 3+31v}. Coatingdt plateZ wash buffer
(PBS/Tween-20 0.05%)% 3 washing & X
agsay diluent (BD Biosciences, US.A)E 200 u
/well A 58 F ALolA 1412F 5 blacking
dtdet. oHAl wash buffer2 39 washing3h™
Standard$t Sample 100 w4 ¥53 F Ao
A A7 WA 7ok Wash buffers 5% washing
3l37 Working Detector (Detection antibody +
Avidin-HRP) 100 ™ 72 wellel A7slet A
Lol A) 1A 7F ¥k & wash buffer® 10¥ washing
& % substrate solution (TMB Substrate
Reagent; Pharmingen, BD Biosciences. U.S.A) set
< 7 well #be} 100 w8 H7Rslsich A oF
+ ZAA 0F Sk 9 & 3 2N HoS0:E 50
w H7b & F 308 <l microplate reader
(Molecular Devices, U.S.A)Z 450nm/570nmell A
gk FA% g2 449 d2TE 7131000 L
E ZFI3g.

m, & 8

1. #BR¥(Herbs for Treating Exterior Syndrome)

R AL lwe/nd] FEANE KBE H
I, ¥R, B, EHAA L5 2us 248 Je)
Welon, B3] KENA 7H4 @ Bulgk 744
E #A9Y 0we/ndME KRES KT
A IL-5 #ulE A4S Jepidled, REEAA
4 B BnEgAE BRe9T AREE ]
we/m3 10ue/n e 5 25 [L-59 Bu|F
Zt27} B2 QJoH(Table?).

Bg3 - 0|87 - B - HEH

2. BEBE (Herbs for Antipyretics)

FRENME lwe/nl =Y o G ILER L
R, SR, BEL BEE oA 1IL5 s A
£ AN, AflM M d2 A B
4 Ao 10w/nl FEAME IEH, BREK, 4
FHE, INEHR, 51T, EEEAA IL-59 ¥uizk 7
&7F e UEARAA 4 g2 hAaE BF
stgvh LG, BMR, BEEE lewe/n3 10w/
n FE ZFA Heg AE BRE £ IS
oH(Table 8).

3. R (Herbs for Regulating the Flow of Qi)

BREL lue/n 5524 9 B RKEGH
oAl IL-5¢ 2= A7t AT, 0ue/n F%
M EHMFRE IL-5 ¥ulgk 2rav dAF
EFW A lwe/m 10we/n B S8)=k 74
7} 2K Table 9).

Table 9. IL-5 Inhibition Assay of Herbs for
Regulating the Flow of Gi from Stimulated
Splenocytes of BALB/c Mouse

0N

AF(#)  Aucklandiae Radix (Aged) 1412

W% Kaki Calyx 890.0 1620
AEGH) Aucklandiae Radix %1 278
ZRE Litchi Semen 1670 2535
5 ¥ Linderae Radix 1819 1929

B E  Aurantii Immaturus Pructus 1283 1076
B K Citri Leiocarpae Pericarpium 1499 1577

= Citri Rediculate Viride
kR Pericarpium 4393 4209

EWF Cyperi Rhizoma 80.4 91.9
con : only medium

4, 1EBAEEFRBE (Herbs for Resolving Phlegm,
Relieving Cough and Calming Wheezing)
{CH IR L [ ue/nl B2 e &NF &
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12, BAEEENA IL-5 #wlge] 23, 10us/ HMTERES A4S le/n W ¥ 4% 3
ol FE Wy EEE SNF 5 BN sl A IL-59) Fwlafe] A, 10w/ =
IL-5 #ulg 2tag ddsigeh 2079 HLL EX #8 ool L5 ¥uigel zhasigy
leg/nl 3 10ue/nl 55 Z5A IL-5R¥E 44 Fotte lue/ml3 Wug/ml 5 ZFIA IL-5 &
€ A (Table 10.). vjgo] ZtAshe A& FAH(Table 11).

5. EMERE  (Herbs for Herbs for tnvigorating
Blood and Dispelling Blood Stagnation)

Table8. IL-5 Inhibition Assay of Herbs for Antipyretics from Stimulated Splenocytes of BALB/c Mouse

Con 100.0 100.0

AR K JKEMR  Trichosanthis Radix 83.3 73.8
iR Phragmitis Rhizoma 222.7 1145

mER Buddleiae Flos 9.8 87.0

BF(L)  Gardeniae Fructus 126.4 129.4

ik Anemarrhenae Rhizoma 122.3 109.3

HERE B Sophorae Radix 145.7 176.2
AfEK  Dictamni Radicis Cortex 295.9 701

BEEE  Gentianae Radix 1482 135.7

®E Scutellariae Radix 149.9 153.7

#E Coptidis Rhizoma 1377 106.6

FMI)  Phellodendri Cortex 4905 3517

ik adidE 4% Moutan Cortex 85.1 73
4£H3¥E  Rehmanniae Radix 337.0 875.3

HRREE &®9E  Lonicerae Flos 175.0 131.2
RE Rhapontici Radix 1299 1736

HSE%  Pulsatillae Radix 356.1 136.7

H#k Amphlopsis Radix 88.8 1111

#F Belamcandae Rhizoma 1104 86.5

INEAR  Sophorae Tonkinsis Radix 7.7 67.8

fAJEE  Houttuyniae Herba 100.0 2574

i Forsythiae Fructus 283.0 700.3

bkt Bk Cynanchi Atrati Radix 63.2 141.0
il Eriocauli Folium 126.2 1424

con : only medium
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Table 10. 1L-5 Inhibition Assay of Herbs for Resolving Phlegm, Relieving Cough and Calming Wheezing
from Stimulated Splenocytes of BALB/¢ Mouse

Con 100.0 100.0

. S5E 3 KiAZ  Arisaematis Rhizoma 550.1 456.6

leBie  Inulae Flos 1127 60.3

HHl Cynanchi Stauntoni Rhizoma et Radix 99.9 194.8

Bk JR#{~  Trichosanthis Semen 1048 1288

INERK  Trichosanthis Pericarpium 691.7 9.8

i Platycodi Radix 335.7 301.8

%I0\F  Benincasae Semen 71.0 66.7

BA#E  Sterculiae Semen 1744 126.7

AR Peucedani Radix 1205 1295

HAZE  Eriobotryae Folium 85.9 207.7

Ji 2R ghaft  Farfarae Flos 212.3 1755

B Stemonae Radix 184.7 86.5

BT Perillae Fructus 1145 1249

5 Armeniacae Amarum Semen 85.6 89.2

con ° only medium

BEH Trogopterorum Faeces 9431 2402

Table 11. IL-5 Inhibition Assay of Herbs for ¥ 4

Invigorating Blood and Dispelling Blood Cureumat Tuber oz 3

Stagnation from Stimulated Spienocytes ~ ® #  Olibanum 1565 1385

of BALB/c Mouse BBE  Leonuri Herba 1329 1399

JI & Cnidii Rhizoma(Ligustici Rhizoma) 1255 1377

Con 100 1000 #£B()1I) Cyathula officinalis Kuan 1276 1254

¥ % Curoumee Longse Rhizoma 1073 834 H15(#) Achyranthes bidentata Radix 196 1279

# % Salviae Mitorhzine Radis 79 1468 AL 7 Carthami Flos H98 432
B 1 Persicae Semen 2048 3009 con  only medium

B % Mynha 796 1922 6. WA (Herbs for Tonifying and Invigorating

AEAT  Vaccariae Semen 1266 171 Effects)

= # Sparganii Rhizhoma 367 3260 mage 4% lw/n = 9 P AR

# A& Sappan Lignum 2010 1493 T, BA. KM% O5%E aft AR E1TA

%  Zedoarise Rhizoma §2 @7 IL-5¢) Bujake] 22T, 0ue/nl ST W
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BRI, BHT BhA PR b E7 KM N.E E

A IL-59 gulgel astdeh BT ARE,

HeE, K%, Bt S le/d#d 10uw/n 5 Heube Zjme] FA, HZol: Thish Thy
= ERA IL-59] #uige] Aisle g 22 o F¥el S8 1 71AE AW gled T
3 =H Table 12.). e R4 9 S 27le] Qo) 28 oo

Table 12. IL-5 Inhibition Assay of Herbs for  Tonifying and Invigorating effects from Stimulated
Splenocytes of BALB/c Mouse

Con 100.0 100.0

£ ] H Ok Atractylodes Rhizoma White 90.0 93.1
® E Astragali Radix 111.6 102.1

HE Glycyrrhizae Radix 2179 453.1

%= Dioscorea Rhizoma 234.5 462.5

ARE Dolichoris Semen 58.5 477

K B Jujubae Fructus 2689 4525

ks BV Drynariae Rhizoma 186.9 160.9
O S Cibotii Rhizoma 219.6 136.4

BHER Psoraleae Fructus 1299 1405

R Cnidii Fructus 208.7 221.9

AT Astragali Semen 55.9 53.0

# B Cynomorii Herba 296.3 288.3

RHE Cistanchis Herba 284.4 208.2

EXE Epimedii Herba 1239 4258

aEc Alpinia Oxyphyllae Fructus 155.8 166.6

ST Cuscutae Semen 181.7 184.0

BEER Morindae Radix 4879 3210

ik EB(E)  Angelicae Gingantis Radix 237.0 1141
® 3 Codonopsis Pilosulae Radix 2990 232.7

BAE%E Paeoniae Radix Alba 87.2 2783

Pt Rehmanniae Radix Preparat 2489 68.4

B Asini Gelatinum 215.4 115.9

Fikzgs Foke+ Lycii Fructus 224.6 144.3
TS Liriopis Tuber 250.7 422.0

8 & Lilii Bulbus 71.6 65.0

A Dendrobii Herba 94.6 104.0

AT Ligustri Lucidi Fructus 106.0 142.3

E() Polygonati Odorati Rhizoma 95.0 9.0

K& Asparagi Radix 82.7 96.2

on © only medium
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ZA2E YT, 10w/nodMe RBES KE
B9 o2 IL-5 #u3 24 YehlslEd, &
3 ABPEE lug/nld} 0we/nl®] 5 Z5A 7}
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