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Experimental Study on Anti-allergic and Anti-inflammatory Effects of
Soeumin-Googwihyangso-san Methanol Extract in Vitro

Sang Choon Nam, Hee Kang', Bumsang Shim, Sung Hoon Kim?, Seung Hoon Choi, Kyoo Seok Ahn*

Department of Oriental Pathology, College of Oriental Medicine, Kyunghee University - Institute of Oriental Medicine,
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Soeumin-Googwihyangso-san(SGGHSS) has been used for the prevention or treatment of Soeumin-allergic

rhinitis. This study was performed to demonstrate anti-allergic and anti-inflamatory effects of

SGGHSS methanol

extract in HMC cell lines and activated mouse B cells and CD4+ T cells. SGGHSS inhibited the production of TNF-a
in PMA plus A23187 activated HMC-1 cells but not that of IL-6, as measured by ELISA. SGGHSS inhibited the
expression of CD23 and surface IgE in B cells as determined by flowcytometry. It also inhibited secretion of IFN-y and
IgG1, the Th1 related IgG type, but increased that of IL-4 in anti-CD40 and IL-4 treated B cells as measured by
ELISA. As for Th cell differentiation, SGGHSS did not much affect IL-4 or IFN-y.Taken together, our data showed that
SGGHSS exerted an anti-inflammtory effect by inhibiting TNF-a in mast cells and has anti-allergic activity not via
inhibiton of CD4+ T cell, but via inhibition of B cells. These results suggest some evidence that SGGHSS can be

applied to allergic disease.
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Table 1. Composition and Dosage of Soeumin-Goongwihyangso-san
(PEEAZREHL SGGHSS)

Chinese name Hebal name Doselg)
& F Cyperi rhizoma 75
BE Perille folium 375
HIES Crigi rhizoma 375
R Angelicae gigantis radix 375
E- Atractylodis rhizoma 375
R &% it pericarpium 375
FER Glycyrrhizaae radix 375
= Allii radix 375
X | Zingiberis rhizoma 375
AE Jujubae fructus 375
Totai amont 4125
2) B
2 (7o) AIg8 UBlG = 4% 750 BALB/c 53
U2 A (QENE(F)E AIESINOH, & & oAl gF
A7ie) HE7I17HS A%l & Aol o] 83IACk AlRE WA
27t © dESER AIEE ARG (F)olM FUsIch 2
84t ST A2B SRS AIESIUTE AIRS 884 HS
ol MBI AlFEct
3) A=Z
A8lo] AFEHE MIE= A T E 4 E91 human mast

cell-1(HMC-1) AZEMX 10% Fetal bovine serum (FBS)&} 1%
antjbiotic-antimycotic 7} &3¢ Iscove’s modified Dulbecco’s
media (IMDM) whX)| & AME35HKH 37C, 5% CO, vHF710lA] viek

é]' 3 . /U\:Hg
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dEE - H5E - A
siict.
4) BHA} B ATeF

FBS, antibiotic-antimycotic} IMDM¥= GIBCOOjA] T-13}
I RPMI-1640= WelGeneollA] I5193T}E PMA, calcium
ionophore A23187% SigmacA] F@I5IATE MTS assy SN
(Celltiter 96 aqueous one solution reagent)2 Promegaol|A]
Aol O MACS mouse CD45R(B220) microbeads, MACS
mouse CD4(L3T4) microbeads, MACS A E22] ZE(LS column)
7213 MACS Midi-separatory= Miltenyi Bioteco|4] 313
T} IL-2, IL4, IFN-y &% AIE¢F Opt EIA set, anti mouse
CD40 &HA,
A, recombinant mouse interleukin-4(rmIL-4), rmiL-2, rmlIL-12,
anti-mouse IL-4 antibody (Ab), anti-IL-12 Ab, PE-anti-mouse CD23
Ab, Fluorescein isothiocyanate(FITC)-anti-mouse-CD45R/B220 Ab,
FITC-anti-mouse IgE Ab ZIZ]1 PE-anti-mouse CD45R/B220
Ab BD PharMingenoll 4 7J51ir}. TNF-a8t IL-69) S0

anti-mouse CD3¢ &M, anti mouse CD28 &}

AFEE Duoset EIA kit R&DollA 7SI
2. 4
1) o REE AZ

Of 2E2 T H 2l 825 g9 SGGHSS ok g 2212
¥ Z&£27)0] B 85% methanolS EE3) AVIEE2 B1 &}
F 3O 2004 BHiSH & sonicator(Elmasonic, Germany)E
AHE, 50 TollA] TAIFHM 23] 2018 A= 7isid Blig &7
gtod Aldsiict o] gdg AR At T rotary
evaporator (Eyela, Japan)E AU £F =&31] IS 5598
freezing dryer(Eyela, Japan)Z 24A17F 52 X5 2L )
oA AJRE H1 olAES dEo] AESIUTHFES 9.03%).
2) HMC-1M 2£9] IL-6 & TNF-0&H

SGGHSS migtg FEES gdFE AAE H7) Lok

HHMC-1 M ZE 24-well plated]] well & 5x 10° 79 M2 2
Fora] 24417 BiFst & PMA (20 nM)&@} calcium ionophore
A23187 (1 uM) €11 SA)0] SGGHSS ke 2528 21210,
1, 10, 100, 1000 sg/meQ] =&

2 Xele 8 A7 5O
CO; HIQ}7 |0} HROISIRICE. WAOF EEE WRQFAE 2000

ot SEE r
58 ARl Algskd MEE AMASIL ¢ =R
Skl ELISA &40l A3
3) A x BFH] Fy]
RS BALB/cul2 Aol HE5k 10% FBSS} 1% BHEA]
(antibiotic-antimycotic)7} €3¢ RPMI-1640 uiA 2 A5
HE 0|85} spleeng ZHH O
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micro slide glass®] AHZ#]
0.40 /m nylon cell strainerZ2 Il REEAZE 2
EUIe A 20 FERAES 300 golil 1087 244
JRo)A wHlS Hlz JAHE 84 Exske MES1E

7] 98l RBC lysis bufferE X2|8Ict Sidle METE ]
Hz 2adoi 28] MAS] Y15led RPMI-1640 BHAIZ 2
3l AEBIATE fdEElol A8 HEHOE 2 H|F HEZE
A20] RPMI-1640 v X0l e & trypan blue exclusion
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4) B M ZE(CD45R/B220) = CD4 T cell®] £

BB E =04 B AEZE BEEisl7] Yskd MACS mouse
CD45R(B220) microbeads Fi= CD4(L3T4) microbeadsE AMEGH
AT BEEAE 1 x 10770 B 90 2] SE8M(05% BSA-2 mM
EDTA-PBS, pH 72/ T & Heksl & 1x 107cells/90 ut B5
ofl 10 £} microbeadsE H71310} 4 TollA] 1587 BFSAIZATH
2 £8 & dhSdol 10~208] Bx9] 2EENS 21 300 g
oA 1087 GJIEEIS & 4BAE MAs g2 FdE
500 wo) AEHENES Hrisle thi] SEBIRICE AE B2l 7
& MACS MEEZ] HY(LS column)E MACS Midi-separatordy]
Faksle] FEoie F @Al FulE A E HHAE column IO F
EBAZCE T AejollA] 33] HEEHOE HEE AH5I ’d
Holl ZEsI F2 B8 S AAS & MACS A ZE28] d-H(LS
column)2 MACS Midi-separator22E} E2]AI17] H ZHE o]l
HoRlE AE BE2 HAEE A8 §12E Yolujo] 22
BIRATE
5) wigF 2

assay=

Z 1= (proliferation) 45

AZY Z4158 ZHEW] 9610] %6-well plate AHS, 7t
well & 4 x 10° 7} MZE EF311 SGGHSS HEte £&%
250 ug/mt, 100 ug/mt, 200 pg/ b, 400 pg/meQ) BER A2IA
T} B A|E0 A2 o) A1 SAlol anti mouse CD40 4] (3
pg/nf)S rmil-4 (10 ng/m)E RIS 72417} wRBIRIL
CD4+ T M39 SAl=g &5 9810 anti-mouse CD3g(10
g/ m)o) coating B 96-well plateE AN, Zt well & 4x10° 74}

o o=

HEE BFEFLI SGGHSS HEIS 22ES 22 552 A%
T} B & MTS assay 2UE welldh 20 w0 # E7ksiod 377,

5% CO; i7IolA] ¥HEA17IH 308 THOE %%5(490'650
rm)E SEIIRCE SRS B K7 EX & &

ST B4152 SGGHSS HEE F&EE0] tH
27T Bl male] MEE((%)E SISHACH

6) CD233} surface IgE W& B4

B A% 9] CD23 Z18] 3L surface [gEQ] W & E4I517]

o SMTEBRAUH (flow cytometry)& AHESISITE BI A

HIAIO 2 HE] B3 B A ZE 24 -well plateo] 2} well & 1
10° W7} 5 AEE BF3)0L SGGHSS MEts F&28 5
pg/md, 100 pg/me, 200 pg/ M EEE MzlFrt o Hele =

Aloll anti mouse CD40 &A (3 ug/m)S} rmil-4 (10 ng/mé)E
HElsl CD69%] AL 48417}, CD233 membranous IgES} #
S 72 N7} BQE 37 T, 5% CO, HRQ710lA] BT Al
FARAG UATE] A5 st B AZE 259 (1%
FBS-0.1% NaN3-PBS, pH 7.2)2.2 23] M|33}L pAZARGI= oA
HBLEAZT FGUEch CD239] #AS$ PE-anti-mouse CD233%
FITC-anti-mouse-CD45R/B2202.2 MBIt sigE] A
FITC-anti-mouse IgEQ PE-anti-mouse CD45R/B2202. 5 @45}
PGk BE G U8 e 4204 3027 Algsich dds 1l
e EAZE FAISE MEs ‘%‘l% £8 % 33 ol¢

ghEojoE A
Xl & M EHBEAY] (flow cytometer, Becton Dickinson,
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USAE Z836ld dig Al Zol4]9] membranous IgE, CD23(Fc
D692 %omw BATZZIHES
CellQuest T IHEG CD23+/B220+,
slgE+/B220+9] W&
7) cytokine & IgGl A 4H
B AlZ7} BH|5k= Aol
B MEZ 24 well plateo] 7 well & 1x10°742)]
T, SGGHSS HElE 2ZES 50 ug/nl, 100 ug/md, 200 ug/ i
=52 APk o) ME)S SAlo] anti mouse CD40 SHA| (3
g/ )9 rmIL-4(10 ng/me)E REEk IFN-y, IL4, 1gG19] 4
L T2A17} i, wigo] EFE aH%}@ﬁS 2000 rpmoflA] 5EIE
AxE7] glo] MEE AASIL HEUE 3l HRIAK
protocololl Wt HEBIACE
8) In vitro Th1/Th2 polarization %! 1L-4, IFN-y, IL-2 4
2.‘57:—1

E7K13} 1gG12

e

SGGHSS HErE Z&E0| in vitro 2ofl4] Thl/Th2
polarizationol] BIXl= Gekg B71 91810 anti-mouse CD3¢(10

g/ ml)0) coating® 24-well plateot} 1.5x 10°/ Q] EEE BEFF
% anti mouse CD28 BHAI(2 pg/me)2 rmlIL-2(5 ng/me)E H7FS}
%ch Thl polarization rmIL-12(5 ng/m¢ )7} anti mouse IL-4
{10 pg/m)S A7151 A1SIH I Th2 polarization rmll-4 (5
ng/ml)3 anti mouse IL-12 (10 pg/m)E Hrislel Al@SIACh
212 BAlol SGGHSS WiEkg £EES 50 pg/mi, 100 pg/mt,
200 pg/ e EEE AEIG & 37 T, 5% CO; vi7100A] 484]
7F BRI wler 22 F Wik 2 2000 rpmoifl Al SE7F &4
2] 5l MEZE AL HENE F45l0] Thl/Th2 MZE
HE] AT [L4, IFN-y ¥ 1L-29] HES 9i81o] ELISA g0
A]’o O})\}\
9) EARA)

487 7= meanzstandard deviation 21O E FAIEIR CH
EAZ 594 ASS Student’s t-testE 0] &5K] AHEIAH
20|85 (p-value) S 0.050]TRI Bt OIBIAC
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1. SGGHSS HH|g+

AZE0] HMC-19] IL-6 &} TNF-a 8430f

njxj= ggk
HMC-1 HZF7} 2ilshe G54 APIETRIE ZH317
olF] ol MTS solutionC & =5 E AZisld MZTELS 2013
A 100 pg/m7tAE YESO HEUL Ulridata not

MA (20 nM)@} calcium ionophore

shown). HMC-14|320f P
A23187 (1 IM)C. 2 P95 HISE |FL5laL EAloll SGGHSS Mgt
g FEEE Foe W FYSIHE pro-inflammatory

cytokines Q] IL-6%} TNF-a2] & ELISAZ

olH Tt 1L-69] AL SGGHSSY FE &
o7 Fog ZolE LIERAX] 22 8HH TNF-a9 A% SGGHSS
HEIE RE2S 10 g/l 100 pg/mCE B Wl EAF

O 9938 #olE Holm (p=0.035%} p=0.008) Zr4EIHCt F

S B AE2EAN
oA SAA



7}A1 pro-inflammatory cytokines®] ELISA Z 3}= mean+ SD 2}
22 LEHo] Table 20 A2

Table 2. Effect of SGGHSS methanol extract on pro-inflammatory
cytokines (IL-6 and TNF-a) secretion in HMC-1 cells
SGGHSS (ug/ml) IL-6 {(pg/ml) TNF-a (pg/ml)
0 95831 £ 5794 19820 + 7.92
! 92042 + 1473 18700 = 283
10 91069 + 5402 18040 + 1417
100 88222 + 1179 17700 + 283
*p {005 compared wir the conro.,
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2. T2 A B cell®) SGGHSS HE
ot~ B M E9] SGGHSS |
50, 100, 200, 400 g/ mt) EA1s
Z 7ol vl SGGHSS HEtS £2&
7¥oh= HEke LIERNT 200 pg/mt SEolAl 4
400 pg/m¢ STME hEF F=FECE 7‘*oP9ﬂDP(Fxg
Al BERA B Ml 2ol the HE Aol QoA SGGHSS uﬂ =
£ HE 55= 0, 50, 100, 200 gg/m L2 ZAXE3IHCH

e ZT—%% 1
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mlo 2

(prohferatlon)
= 50, 100 g /
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Fig. 1. Effect of SGGHSS methanol extract on the cell proliferation
in mouse splenic B cells. Mouse spienic B cells (4x°(° cells/well) were
simuiated with ant: mouse CU4C antibodies (3 wg/ml) and recombinart mouse
IL-4 (10 ng/ml} with or withcut SGGHSS methanol extract for 72 rours as
indicated concentrations. Pro'iferation was eva\uateg J3ing the MTT assay
Statistically significan valde compares 10 contro (SD bars are too small to
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Fig. 2. Percentage of CD23+ positive mouse splenic B cells. Mouse
splenic B cels (:x 107 cells/weitt were stmuiated with anti mouse CD4C antibodies
(3 wg/ml) arc -4 (10 ng/mt with or without SGGHSS methanol extract for 72
nours as Ircicated concentratons. After incubation, the cells were harvested and
assayed for D23+ /B220+ expressor by flow cytometry. Statistcally signifcant

(Vr4
value compared tc centrol gata.( P(Q.C5)
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3. SGGHSS mEr
IgE Walol] miXl= gt
SGGHSS wetg Z&=o] ul2A B AZQ CD23(low
affinity IgE receptor) ZI2] 1L surface IgE diglol m)x ok
FHAZEBZATE AHETI £83I9TE (D23 ©
ToERoR

1 surface IgE= =
ol sk UTHFig. 2, 3).
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Fig. 3. Percentage of sIgE expression in mouse splenic B cells.
Mouse splenic B cells (1x1C° cells/well) were stimuiated with art mouse CO40
antibodies (3 wg/ml) and riL-4 (*0 ng/m) with or without SGGHSS methano!
extract for 72 hours as indcated concentraticns. After incubatior, the cells were
harvested and assayed for sigE/B220+ expression by fiow cytometry. One of three
similar experiments is shown. (SD bars are tco small to oe seen.)

4. SGGHSS M&t& £&E0] ul2A B cell) IgGl, IL4 L IFN-

|ErE &
y Yol Rl gek
IgG1& IgG subtyped Thl cytokined] HEHE Hh= ghx|0]
T} SGGHSS Hietg RZEEO| 0l B A ZE9) IgGl Eilof 1)
Al Gekg ELISA 7190 £FS A3 thaol 18} 50 pe/
n¢ oA SARCE S8 R0l (p=0.0161)& Holn E715}
AR 100 pg/me} 200 pg/m BSLolAE ZAshe ATE L
EHHRACHFig, 4).
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Control 50 100 200
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Fig. 4. Effect of SGGHSS methanol extract on IgG1 secretion in
mouse splenic B cells. Mouse splenic B cels (1x10° celis/wel) were
stimulated with anti mouse CD40 artbodies {3 wg/ml) and riL-4 (10 ng/ml) wih
or without SGGHSS metnanc! extrac: for 72 hours as indicated concentrations
19G1 levels in cell culture supernatant were measured using the ELISA. Statisticaily

significant value compared tc control data.(™ P{0.05)
SGGHSS HEHE ZEE0] ul@A B AIZ7} BrlsH= 1149
[FN-yoll nxl= @5kg ELISA 7|H o2 £53t 23 149 4



PIEA EREERS 1 HEN Y i g8 riXle

2 thZEo] Bl6] SGGHSS HEts 2&E %%
SAHCE RS A& HolH &UIche
IFN-y%} AL tiZF visl EAZCE v—/}'@ AtolE
Lashe Age VIEIRITHFg. 5, 6).
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Level of miL~4 (ng/ml)

Control 50 100

SGGH3S (ug/mt)
Fig. 5. Effect of SGGHSS methanol extract on IL-4 secretion in
mouse splenic B cells. Mouse splenic B cells (1x10° cells/weilt were
stimulated with anti mouse CD40 antibodies (3 we/mi) and rii-4 (10 ng/nl) wit
or without SGGHSS methanol extract for 72 hours as indicated concemranons -4
levels in cell culture supernatant were measureg using the ELISA. Statistical
significant value compared to control data. P{0.05)
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20 foe

Controt 50 100

SGGHSS (ug/me)
Fig. 6. Effect of SGGHSS methanol extract on IFN-y secretion in
mouse splenic B cells. Mouse splenic B cells (1xiC6 celis/well) were
stimulated with anti mouse CD40 antibodies (3 wg/ml) and ni-4 (10 ng/nl) w
or without SGGHSS methanol extract for 72 hours as indicated concentratiors
IFN-y levels in cell culture supernatant were measured using the ELISA. Statisticalty
significant value compared to control data.(* P<0.05)
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Fig. 7. Effect of SGGHSS methanol extract on the cell profiferation
in mouse splenic CD4+ T cells. Mouse splenic CD4+ T celistéx10™ cells/ws:
were stimulated with plate-bound anti-mouse CD3e antibodiest10 we/ml) and ansi-mous2
CD28 antibodies(? we/ml) with or without SGGHSS methanol extract for 48 hours
indicated concentrations. Proliferation was evaluated using the MTT assay. Staustica iy
significant value compared to control data.(p < 005)
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5. CD4+ T cell®] SGGHSS HEtE F&EE0] uhoh S4)
o2~ CD4 T A ZE Eelslo] SGGHSS Hetg FEE
T Mg Ao anti-CD32} anti-CD28%. 484 7} A}
o] Z4l F A1) thE ol Blal SGGHSS HEks &
£ 100, 200 pug/mt ST SAHCE FF A0l HolH
~7}(7m p=0 03789} p=0.0066 )31 400 pg/ 1l SEOIM ZA
Sie ABS LIERISICHFg. 7).

A 285

m{w dj o

JJ[]SZL‘OH‘

6. Th1/Th2 53} 3 IL4, IFN-y, IL-2 8o} n)x ]
CD4 T #ZZE Thl/Th2 polarization®Z 23
Q3 AIEFIRITH SR E A8t & SAlo] SGGHSS
& AeBlErt. 72417F 29 AR ET7RIE ELISAZ
He 588 a0
M v &R Hl
QIOMCHTable 2). Th2

El

D m

g 2888
3t Z83t 23 Thl AMZEoAe TFN-y BHl
SGGHSS HEig £&29) ofme 55 Wl

o BARCE {90l AolE UERRA]

B

A FEAA = tHIEEQ! cytokineQ! IL-49} Z] - Th2 Eglol] Feka
FEASE U 120 RUBE SRa, ool 114 2

B SGGHSS WErE FEE 50, 100 pg/m SToIA] hET
3 RPOIE HOIA oM 200 pg/ml oA QRIS AAE
HOFEQJrHp=0.0262). Th29] IL-2 BH|ZFS SGGHSS HErS &
2 50, 100 pg/mt LM EARCE FOl8 xJolE HolH
7}(7.}74 p=0.01848} p=0.0150)31%1 2™ 200 pg/ml ST T

P EAKIQE Felgh A0 (p=0.0001)2 Holw F26} da

=H0

%4 Ol)n
Hd
=

Table 2. Effects of SGGHSS methanol extract on cytokine secretion
in the differentiated Th1/Th 2 cells

SAmLea h1 cell 1h2 cell
SGEHSS (i /al) Ny (ng/mb IL-ding/mD) IL-2(ng/rml)
G 45787 £ 2027 16.76 + 0.2¢ 2800 £ 043
50 47403 + 448 1609 £ 037 2954 £ 004
100 45287 + 660 1652 + 0.3 2873 £ 008
200 45453 + 754 1596 + 006 555 £ 016"
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