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Interleukin-5 Inhibition Assay of the Oriental Materia Medica Treatment by Sandwich
ELISA on Mouse Splenocytes

Ki-bok Park, Sung-ki Jung, Hee-jae Jung

Division of Allergy, Immune & Respiratory System, Department of Internal Medicine,
College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Background and Objective : Allergy is defined as an altered reactivity to an antigen, which can result in pathologic
reactions upon subsequent exposure to that particular antigen. This study was to evaluate the effect of oriental materia medica

on IL-5 secretion in the mouse spleen cell.

Methods : We used the splenocytes of mouse 8 weeks after its birth, and then cultivated those into the 2 experimental
groups and a control group for 48 hours. The culture media of the experimental groups were made of 1xg/ml, 10pg/ml oriental
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 methods were used for all of the oriental

materia medica treated.

Results : Some oriental materia medica inhibit the secretion of IL-5 in both 1pg/ml and 10pg/mé culture media. These
were Acori Rhizoma, Luffae Fasciculus Vascularis, Amomi Rotundi Fructus, Schisandrae Fructus, Biotae Semen, Clematis
armandii, Dioscoreae Sativa Rhizoma, Coicis Semen, Sophorae Flos, Oroxyli Semen, Aurantii Semen, Pini Nodi Lignum.

Conculusion : This study indicates that some oriental materia medica inhibit the secretion of IL-5 and are beneficial for

allergic disease.

Key words - Oriental materia medica, IL-5, Allergy
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0ColA Baat3{thTable 1-13).

3) Al ¢k

anti-CD3e (clone:145-2C11), IL-5 ELISA set
(Bethyl Laboratories, Inc, U.S.A), URISCAN (%
SA2HF), Korea) o] AREE 91t

£ AgoA AEZugs $5te] AH-E medias
10% FBS (JRH Bioscience, U.S.A), 1% penicillin/
streptomycin (BD Bioscience, U.S.A) 10mM HEPES
(JRH Bioscience, U.S.A), 2g sodium bicarbonate
(JRH Bioscience, US.A)7} ¥3std RPMI-1640
(BD Bioscience, U.S.A)E AH&-319

Table 1. Herbs for Aromatic Stimulants
Herb Group Herbs

Scientific Name

Pl HEWA BT Acori Rhizoma

Table 2. Herbs for Antirheumatics
Herb Group  Herbs Scientific Name

M 1% Angelicae Tuhuo Radix
A K Chaenomelis Fructus
WK Luffae Fasciculus Vascularis

TR (L) Loranthi Ramulus
Zhy Mori Ramulus
FINE  Acanthopanacis Radicis Cortex
JaCe Al Clematidis Radix
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Table 3. Herbs for Anthelmintics
Herb Group Herbs

Scientific Name

Bhaedl KW Arecae Semen

Table 4. Herbs for Dampness—Resolving with  Fragrant
Odor

Herb Group Herbs Scientific Name

£ % Agastache Rugosa Herba

Fw%  Amomi Rotundi Fructus
HE b & L Atractylodis Lanceae Rhizoma

HMatb( Amomi Fructus

JE KRN Magnoliae Officinalis Cortex

Table 5. Herbs for Purgative
Herb Group  Herbs

Scientific Name

T Pharbitis Semen
IS N Rhei Rhizoma
(R Natrii sulfas

Table 6. Herbs for Stomachics and Evacuants
Herb Group Herbs

Scientific Name

AT Raphni Semen
&% % % Hordel Germinatus Fructus
A Crataegi Fructus

Table 7. Herbs for Astringent

Herb Group Herbs Scientific Name
EO Chebulae Fructus
/Ly Euryalis Samen
K4H#:  Rosae Laevigatae Fructus
i e AR Ephedrae Radix
BT Rubi Fructus
i SR CNY S Tritici Fructus
IZEH Corni Fructus

a4 Granati Pericarpium
T Schisandrae Fructus

HAET Galla Rhois
W& Myristicae Semen
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Table 8. Herbs for Sedatives and Tranquilizers

Herb Group  Herbs Scientific Name
1 Biotae Semen

WA (11)  Zizyphi Spinosi Semen
HAEHE  Polygoni Multiflori Caulis
b Polygalae Radix

Sl

Table 9. Herbs for Warming the Interior

Herb Group Herbs Scientific Name
i, ¥ Zingiberis Siccatum Rhizoma

B Cinnamomi Cortex

= HE Alpiniae Officinarum Rhizoma
5 s UNEES Foeniguli Fructus

R Evodiae Fructus

W ke Cortex Cinnamomi

, Aconiti Carmichaeli
1ol Praeparata Radix

Table 10. Herbs for Removing Dampness and
Promoting Diuresis

Herb Group  Herbs

Scientific Name

%k Dianthi Herba

ES S8 Abutili Semen

FE DI Junci Caulis Medulla

NI} Clematis armandii
MkBEgE o % Poria cocos

i ##  Dioscoreae Sativa Rhizoma

ek Coicis Semen

PIBR(F3)  Artemisia capillaris Thunb.

NEC I =) Alismatis Rhizoma

Table 11. Herbs for Arresting Bleeding
Herb Group  Herbs

Scientific Name

moAE Sophorae Flos
Johii Cirsii Rhizoma et Radix
e = Bletillae Tuber
fieia
L5 EP 2 Imperatae Rhizoma
il Agrimoniae Herba

¥ % Artemisiae Argyi Folium




Table 12. Herbs for Liver-Regulating
Herb Group ~ Herbs Scientific Name

s L Cassiae Torae Semen
RN 0] Gastrodiae Rhizoma

Table 13. Unclassified Herbs

Herb Group ~ Herbs Scientific Name

iy Acronychiae Lignum
Kok Oryzae Semen
R e Abri Herba
Ll Paederiae Caulis
Mt Oroxyli Semen
JUEsE Ocimi Herba

W Aurantii Semen

% AL  Citri Exocarpium Rubrum
KTR Cudraniae Lignum
FEiRl  Helminthostachytis Rhizoma
Bl Liquidambaris Fructus
K4 Dichondrae Herba
fh4: Illicis Asprellae Radix
PfsE  Scutellariae Barbatae Herba
AE A%t Celosiae Cristatate Flos
Rauwolfiae Verticillatae

ALk Radix
Jel et Pteris Herba
el 4 Sennae Folium

s T  Citri Sarcodactyli Fructus
/I Rosae Cymosae Fructus

VARE ] Pini Nodi Lignum
KTH Jussiaeae Herba
%%EZ;E%‘?) Centipedae Herba
S0 Nelumbinis Embryo
FElRAE Longanae Flos
¥ oA Prinsepiae Semen

(%) Nelumbinis Folium

&

PRk Bk F=0)

AZ3 BALB/c vh9-29] HIZS EdE FAL
712 B3 F cell strainer (BD Bioscience,
USAZ 2 & ddste AgA ] A8+

2.

N, = oE

4| . 2| - S

AAZ 93ted 5m¢ Pharm Lyse (BD Bioscience,
USAE 9 587 vkeAIZ . CellO] H5 o
A= tubedl 5mle] mediaEs H7}e T 1,000rpmol)
A 1087 dAEesta ASds AAS A F
cell pelletd] ©FA] 5me] mediaZ H7FsH & 1/100
2 FAste] drjFoz AX 5 SH3AT

2) MM ER g 2 ‘%kxﬂ o

04 s 2 & 5 Ix10cels/mle] F=
2 ImlA 24-well platel seedingdls], FZH 7z} 3
ANE 1, 10pg/me] F 74 =2 3A¢ A E
AHEEATE 2ug/me anti-CD3e (clone:145-2C11, BD
Bioscience, U.S.A)7} coating® platee]] ©]4e] &
FES WBAZE FO 37T, 5% CO2 incubator

(Nuaire, US.A)OlA wigFet & JZHE HojA
20T BHHste] 2ol o] &3ttt ¢, Hf seeding
1 17] wellol& SHFAIE WA ¢4 wjAE ALE

3l R OE o] &3t

3) Sandwitch ELISAS o]&
=73

A E Aol IL-5 FEFSE A5 9
3}e] OptEIA Mouse IL-5 Set  (BD Bioscience, U.S.A)
9] protocolS ©]-&38}E capture antibody (anti-mouse
IL-5)€ coating buffer (0.IM Carbonate, pH 9.5)
2 A5t 96-well plated] 100ul 2 EF3 &
4T overnightdte] coating 33T Coating3t
plateE wash buffer (PBS/Tween-20 0.05%)2 3%
Washing 8l B gssay diluent (BD Bioscience, U.S.A)

£ 200/ well® B3 F A4 127 53t
blacking 341t} ©A] wash buffer® 3¥ washing
3} standard$} sample2 10002 £33 & 2L
oA 2417t ¥HS-A]ZiTE Wash buffer® 5% washing
3} Working Detector (Detection antibody +
Avidin-HRP) 1000%-& Z+ welldl] d7}skact A
Lo A 1A17F ¥kE- & wash buffer2 10 washing
3 & substrate solution (TMB Substrate Reagent;
Pharmingen, BD Bioscience, US.A) set& Z} well
vhth 10008 H7bstath A9 o F8 FelA

3t Cytokine & g
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Qb ¥HE 3 % 2N HuSOE 50ud #H7F 3
obol] microplate reader (Molecular Devices,

A)Z 450nm/570nmol A 2tk =43 7re
—}21191 P2TE 715100002 xF3staT
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Table 14. IL-5 Inhibition Assay of Herbs for Aromatic
Stimulants  from  Stimulated  Splenocytes
of BALB/c Mouse

Herb Group  Herbs 1pg/ml 10pg/mé
hiEsE A e 94.0 865

2. RERLE

RS A4S Ao g IL-59 EH7l &
7Fete Ade BYou, fiES] A5 1ug/ml, 10
p/ml FE EFOA IL-5 EHlE 24E HYo
o AR A$ 10pg/me] =X IL-5 &l
o] %io}&’it}.

Table 15. IL-5 Inhibiton Assay of Herbs for
Antirheumatics from Stimulated
Splenocytes of BALB/c Mouse

Herb Group Herbs lug/mé  10ug/mé
HoE 206.4 204.7
NI 184.3 68.4
I 62.6 62.8
HERGREE  R2HAEGETE) 17165 1095
E- 53 307.6 1137
TNz 290.6 599.6
el 1343 1246
3 BB

Bl A Hie) AS IL-58) Rzl 93
¥ z7jeldn

o86

Table 16. IL-5 Inhibiton Assay of Herbs for
Anthelmintics  from  Stimulated  Splenocytes
of BALB/c Mouse

Herb Group  Herbs lpg/ml 10pg/ml
ik 412 i 2059 189.0

4, FEALRLE

FEALREE TN F s Lug/ml, 10pg/ml &
T BFA, Al A 1pg/ml FEA IL-5
Bujgo| Zhrskdn). whdol R fifd( oM e
IL-5 #ulge 718

Table 17. IL-5 |Inhibiton Assay of Herbs for
Dampness—-Resolving  with  Fragrant
Odor from Stimulated Splenocytes of
BALB/c Mouse

Herb Group  Herbs 1pg/ml

10ug/ml
e 355.6 2614

i
Sk 91.2 9.2
HEEEE A O 91.7 1128
v 426.7 408.2
RO 976 105.2
5. BT%
g = ke A 10pg/mly =04 IL-5
ko] o7k HAEST

Table 18. IL-5 Inhibition Assay of Herbs for Purgative
from Stimulated Splenocytes of BALB/c
Mouse

Herb Group  Herbs 1pg/ml 10pg/ml
Hpf 1277 168.7

T4 N 3556 895
e 257.2 107.1

6. HRE

Hagn 449 Bee SHE 3718 B
FAAL, A B 10pg/ml FEAAT IL-5
THFo] Al
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Table 19. IL-5 Inhibiion Assay of Herbs for % 10pg/ml FEA EuF 7245 Jehhdch
Stomachics and  Evacuants  from
Stimulated Splenocytes of BALB/c Mouse

Table 21. IL-5 Inhibition Assay of Herbs for Sedatives

Herb Group  Herbs lpg/m  10ug/ml and  Tranquizers from  Stimulated
PSSR 2122 855.4 Splenocytes of BALB/c Mouse
IS %4 171.0 1963 Herb Group  Herbs 1pg/ml 10pg/md
L& 2769 83 MTC 495 5l2
. 2l ) .
7. ik it Vi ma aois
Wrgigkol N AAZ o2 [L-5 Eulgo] 7131 S 1735 1425
oy, AR FAME 1ug/miP 10pg/ml 5% 25l
A Eulgo] 7ASE, BaTY A= 1ug/ml Table 22. IL-5 Inhibition Assay of Herbs for
FEARE EHl o] st Warming the Interior from Stimulated

Splenocytes of BALB/c Mouse
Herb Group  Herbs 1ug/ml 10pg/mé

Table 20. IL-5 |Inhibition Assay of Herbs for F
Astringent from Stimulated  Splenocytes +Zf % 125 3501
of BALB/c Mouse % K 935 1025
o R 144.3 1438
Herb Group Herbs 1pg/ml 10pg/ml s N 1586 1633
EHJ ?F 1095 1307 E%g‘i 1259 894
o R WO 1652 1538
N 168.0 2495 Yl T 1584 903
il S AR 1714 1975
VoFou 9.0 2094 "
Mol M 110 1147 10 HAERR
IZE 8 109.7 119.0 /T\x., s, BELCANAMTE 1ug/ml, 10ug/ml &
et 2194 1275 FoA IL-5 A7 HEE Y.
KT 2.7 81.7
Fike 2405 105.3 Table 23. IL-5 Inhibiion Assay of Herbs for
W5 151.2 158.8 Removing Dampness and Promoting
Diuresis from Stimulated Splenocytes
8. L of BALB/c Mouse
Wil F TS Lwd 10pme = = Herb Group gﬂ; 159%2’3 1%’5? g‘g
%il*i Zastyar, WA S 10ug/ml _%Eoﬂxa, e 1019 o
AL R 1ﬂg/m€ %Eoﬂj\i Eﬂiioﬂ H]B‘]'Oii IL-5 @‘DE 100.4 1634
wHl o] stk Y/ NI} 76.7 99.3
FkgRsE k& 121.0 1137
9 BEz C 90.8 9.5
EHEg e Ao [L-5 BHES Z71a %M{: 90.3 8l5
FelE A o7 b 7174 230.3

e AL BoFc} shA 9 ke AS- lﬂg/

) 1294 1717
wl FEAAN RHIF FAE, RAY T A
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M, EMZ%E

114 = e 1ug/ml, 10pg/ml 5 &
oA IL-5 &-H]ko] @_/}_6‘}032111 AN IR
10pg/ml =4 7 Z+28kAch

L=
-

Table 24. IL-5 Inhibition Assay of Herbs for
Arresting  Bleeding from  Stimulated
Splenocytes of BALB/c Mouse

Herb Group  Herbs 1pg/ml 10pg/mé

B 599 803

Jobgi 1060 978

BB 1219 1442

MR g 1013 125.1

i 1007 1025

T w72 1896

2 w%

frgge} e r-oF Khifel 73, 23818 IL-5 +

H] %“’l Cdidnites

Table 25. IL-5 Inhibition Assay of Herbs for
Liver-Regulating ~ from  Stimulated
Splenocytes of BALB/c Mouse

Herb Group  Herbs 1ug/ml 10pg/ml

T 102.7 200.4

IR K1) 355.8 3530
13. 7|E} 2F

71eF ok AEE uA) e EsEFol siA
st SorAl &
T AR B

< Hlas) B 4 Sl7]d] @2 FojbA
)‘E]'ﬁii%h’/}. I 5 WARAE, Wk, EIS 1ug/medt
0pgy/ml 5 = EFAA IL-5 E¥lzF 7+4 a3
g E%\P_‘:ﬂ, PHGE 5L lug/ml FEONAM, By
G 58 10ug/ml TR EnE as

HoFoh

¢

o988

Table 26. IL-5 Inhibition Assay of Unclassified Herbs
from Stimulated Splenocytes of BALB/c
Mouse

Herb Group Herbs

lpg/ml  10pg/ml

R B A 3640 380
Bk 221.1 151.3
G 170.8 81.0
IS 168.4 939
WA E 90.0 83.3
g 1822 1369
i 56.2 83.0
% &L 1379 1936
KT 81.0 161.8
IR 2456 2027
St 2847 2353
S 1839 1372
e 1318 1629
VNaE PRGE 506 1494
FREEAE 5309 1741
FI{EE 2112 5978
JEl e 1596 1461
Al B 68.9 293.7
ik T 27144 3104
NG 1760 1215
o i 786 872
KITHE 1523 2598
BEARECHNZE) 904 117.7
D 2303 1704
FElRAE 1394 1319
(- 1893 2164

SHEE(ATEE) 230.7 1355
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09 g2, pEE ddeE M 2l uke
2 ANz g, PE BT IL-5 #HE
o4 A FaAIE AR Huago,

2 dAdMe WA v du7E FHl, ug
2 7} gk S Eodbe] Sandwitch ELISAE o]
3] IL-5 BHFES AA2A7E TS 2o}
Holtom ko] Bio] wa 7t ok Fokra
IL-5 ¥uleke] W3l #AE AvRrgich

Mg BgmAl 7l 28-S shm, 207t
Ol FEASIAY S #Kiie] s 2ol Azl
G R S Fikol 1A Yehve
ol AREFTHY. B AR A HEHE Lug/ml, 10
u/ml FE EFOAM IL-5 EH|F Z4AE HAF
Ak

RS LT f56 2 ety RS Al
Aste] WSS X Eete 8-S ofm, MR
WOk SR, BIANC, BETAH, mlkig =<
WG 5 239 F4ste] ArIAYl B
oA HutAog IL-5 wHl7}F F7kshe A
Ao, fLkgAAE 1ug/met 10ug/ml F%
AN IL-5 Rulge] Fastgon, ALdAE 1
pe/mle] FEAA IL-5 Exgke] ZHiste A4S
UER 2T

BEande e NS 7185S
T 288 3k dER13 B A
Agslgon IL-5 #AEF7} ¢ Aoz Jet
Wk

HELREES FW7E AEMel™ I o] i
of |0} i (LEIEEE] e FEZ, [
WL, i 5o %o o B A9 2
o N AgEe lpg/m, 10ug/ml = EFA,
Polt, JEANS 1pg/ml T A IL-5 BHlE 24
HoFou, AAFQ HEbEE TAMe tA
2 Z7kste Aol
B gL KES BAAA B RS Pk
1 S HEAS AT A7), KRS BEsH

A4S AT Yo B AFA i FEEe 1

o o >
40 oo 7

o

of

rr
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pg/me) A$ole IL-5 Bulgo] BE Z71sl9o
W 10pg/mle] sZolA K A9tz H
ste] IL-5 #HlFo] ozt 7hastdith

BRI RARIS MitAe dER13 B
Ao Lot ke 7 7HA GEE AES
sttt Z4Y ASE BHE 712 HAFa,
o] Aev lLpg/md s=dAMe F7F U
ou 10pg/ml EEAAE tzTe wte] IL-5
wHl o] ZHAs Atk

WS Mol ste] Zhg miRAsist
A gsl=t AMEshs oFolths, B A g A
Jrggo A AR A o7 [L-5 Eulgko] 271819
TR TAME 1pg/m3 10/l T ESFo)A
Hlgko] Zharstdla, AT Ave lwyml F
oA HulgFo] 743t

e fE e %ol ol Ll e O
WENENR, KR EE, B, 8, 1, IF 59 @& =2
AREETEY, B AR A wifdE F T AAME 1
pe/ml 10pg/ml B5 BFo)A IL-5 Er|go] 7+
AL, WAL 10ug/ml BEONA, wHe 1
pg/ml SN A IL-5 Eu o] 7HAas )

R HARE Sl G%50] glo] IR E
£ X8l 4ER13 E AFPoMe Aoz
IL-5 FHlFS S7M7e 4TS BYFAh 8
Auk kS A lpg/ml FEM ERE FAS

=

o\
ot

(o
e o=

rr

b

SR, Mo A 10ug/me 5
#aE YERit

FIKBEEES KES BRAIIE SEZ K|
Aol L=l dold KIE, NMEAF] 2 I
Qg A T o T 98 ZF5o gt B
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