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Study on the Anti-inflammatory Effects of
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Soyangin-Hyeongbangpaedok-san(SHBPDS) is used for treating upper respiratory infections, In an effort to
investigate the anti-inflammatory effects of SHBPDS, we measured production of several cytokines and immunoglobulin
in various immune cells. SHBPDS decreased the secretion of TNF-a, but not that of IL-6 in PMA/A23187 stimulated
HMC-1 cells. As for mouse B cells, it induced proliferation and caused differential effects in expressions of surface IgE
as determined by flow cytometry and secretions of IgE, 1gG1, IL-4 and INF-yas measured by ELISA but showed little
change in CD23 or CD69 expression. SHBPDS increased proliferation in anti-CD3/anti-CD28 stimulated CD4 Th cells.
Under the Th1/Th2 polarization conditions, SHBPDS at 200 ug/m¢ suppressed the secretion of INF-y and IL-4. Based
on the above results, we conclude that SHBPDS has antinflammatory activities in mast cells and different
immunomodulatroy effects in B cells and Th cells.
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Table 1. Prescription of Soyangin-Hyeongbangpaedok-san(SHBPDS)

Herbal name Chinese name Dose

Notoplerygii Rhizoma FiE 3759

Angelicae Pubsscentis Radix BiE 3759

Bupleuri Radlix 548 375549

Peucedani Radix AISA 37549

Poria Rubra FIES 3759

Schizonepetae Herba FIFF 3749

Ledebouriellae Radix i 3759

Lycii Radicis Cortex k= 37549

Hehmanniae Radix FHE 3759

Piantaginis Semen HF 359

Total amount 3754
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Fetal bovine serum(FBS), antibiotic-antimycotici} Iscove’s
modified Dulbecco’s media(IMDM)= GIBCOOlA] T131911L
RPMI-1640%=  WelGeneollA]  F3I3TE.  MTT =
(Celltiter 96 aqueous one solution reagent)2 PromegaollA] =
1815 2} PMA, calcium ionophore A23187% SigmaoliA] T
3ttt MACS mouse CD45R(B220) microbeads, MACS mouse
CD4(L3T4) microbeads, MACS M 22| ZH(LS column) JI&]
3l MACS Midi-separators= Miltenyi BiotecollA] F3IQiTt.
ELISAo] AME3SE & EIA kit, anti mouse CD40 EHA),
anti-mouse CD3e $FAl ZIZ]1l anti mouse CD28
BioLegendoil A1 T3t recombinant mouse
interleukin-4(rmIL-4), rmlIL-2, rmlIL-12, IL-4
antibody(Ab), anti-IL-12 Ab, phycoerythrin(PE) -anti-mouse
CD69 Ab, PE-anti-mouse CD23 Ab, Fluorescein isothiocyanate
(FITC)-anti-mouse-CD45R/B220 Ab, FITC-anti-mouse IgE Ab
23 PE-anti- mouse CD45R/B220 Ab+= BD PharMingenTM
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ARk HiukA i AEol HMC-1 M ZE= 10 % Fetal bovine
serum(FBS)3} 1% antibiotic-antimycotico] &3¢ HIXE AHE5}
ol 37°C, 5% CO: HHEZIoNA] HiRIBIFAT
) BEE(Viability) =8
HMC-1 celld] SHBPDS &3& ZREEO] st BESS S
A7 Yl 96-well platec] well & 2x10° 7HS] M E7} Eoi7}
TE serum free mediac] SEISI EFF}L SHBPDS ¢ &
FEEE 0,1, 10, 100, 1000 pg/me 2] SEE ATISIR2H 37T,
5% CO; Bl710lA] 24A17F SOt HiQFSH & MTT assayE Al
31T MTT assay SH2 welld 20 w A HIIBI¥I 37T,
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FE(FACS)E AMESBIGLE 1m0 niae
A EZE 24-well plateoﬂ 2} well & 1x10° 747}
HEE HZE EFE)T SHBPDS UIE FEES 50 g/,
100 g/ mt, 200 pg/miS) BEE xaao} ACk ok A2 EAlo)
anti mouse CD40 A (3 g/ m)2F rmIL-4(10 ng/ml)E H Il
CD699] AL 48417}, CD233} IgES] AS 72 A7} E0F 37T,
5% CO, vH7|ollA] Bl BIAT). A EH B (FACS)S 414]
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St7] SioiA miekst B HIZE FACSE &9 (1 % FBS-0.1 %
NaN3-PBS, pH 7.2)C& 23] AESIL 247 gy gBEa
T AMBIRCE  CDE9S) AL PE-anti-mouse  CD69%}

q
)

FITC-anti-mouse-CD45R /B2202Z @4931%3 00 CD23%) A S
PE-anti-mouse CD233} FITC-anti-mouse- CD45R/B22002 &
5133 IgEel A FITC-anti-mouse IgES} PE-anti-mouse
CD45R/B220C.F ST HE ¢4 BiES2 204 302
HAEGINCE EEE me @XE Lx]ok AZe B

33 o] FACSE HEUOE MAHG &

cytometer, Becton Dickinson, U. SA) E Z-0l ol M =Zo

9 IgE, CD23(Fce) I210L CD9Y) W g BAFIC B TR
I9E CellQuest ZEIHE  AIGIIHCH Aue
CD23+/B220+, CD69+/B220+, IgE+/B220+%] BlEE(%)E A1&
(s3]
(5) IEN-y, IL4, IgCl % IgE BAKE 58
SHBPDS &5& RZEO] in vitro Aol B A2 HE0
ulils ggrg 5] fIle] SHBPDS ¢ig FEEE A2Id B

HEZRE] Y5 [Ny, 114, IgGl 8 IgE9)

ZX51ck 2 A1EE duplicate®  Al&BI S sandwich
ELISA 71HE o|83190} 1A (BALB/o)Z2E] 22|58} B Al
= 24 well plated] Z} well & 1x10°719] HZE BF3I91,

SHBPDS ¢ig REEE 50 ug/mf, 100 pg/me, 200 pg/m] =
T2 AEIFch okl eI BAlof anti mouse CD40 BHAI(3 pg/
nd) rmliL-4(10 ng/md)E Ae)5lo] IFN-y, 1L-4, 1gG19] B2 72
A7), 1gEQ) 2 109 &0t 377, 5% CO; uiei71olA] elskA
C} Wi e B2 F QA2 2000 rpmol|A] 527 Q1A 2E] §lo] A
Z2E AASIL HENS 3l4akd ELISA EF0] AME51
4) SHBPDS &7& Z&HEo] Th2 A% Eik) n]i)s Qg
(1) CD4+ T cell®] 2o

RREEA . SollA CD4+ T MEE 225 sl MACS
mouse CD4(L3T4) microbeadsE AME2E}HT) BMA T 1x1077)
B 90 w9 HEEM(0.5% BSA-2 mM EDTA-PBS, pH 7.2)E &
I A FER & 1x107cells/90 pf HE0) 10 409 MACS mouse
CD4(L3T4) microbeadsE H71510] 4°ColA] 1587F ¥H2A7E

3

S 8 F ukgdol 10~208) Rule) §E89e Ea 300 g

oAl 1027 AUEEISE & J5dg AASIH & AxE
500 ©] SEENG HIISI] AHABEIRTE CD4+ T A 2
E 98l MACS HMEEE] ZE(LS column)E MACS
Midi-separatorol] ZH&gH FHIEH 5 oA FH|E M| ZE SEtA
2 column QIOF EMAIZTE L JEfollA 33 AEEFHCE
ZdEe AEckd Z"ol 486iA ok BEEE AAT &

MACS M| Z 28] HE(LS column)E& MACS Midi-separator 2

B 22lA7] H ZE ool ZolQle CD4+ T Al B2 ala
EBE A8l B1oE Hojulo] BElsial
@) &5 &8
HeA BIACERE Boidh CD4A+ T Al29 458 &
Hel7] Y5k anti-mouse CD3e(10 pg/ml)o] ATIE 96-well

=

7+ well & 4x10° 7HQ] M| E2 2235111 SHBPDS
=& 50 ug/ml, 100 pg/ml, 200 pg/mi, 400 pg/mle
St oFx) K2 @t SAlol anti mouse CD28 THA(2
S unek

plateE AME, Z}

giE FE
s E A9

pg/ md)E Hel5kod 37°C, 5% CO, Hikr1olA] 48471
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SIATE Wik & MIT assay SHE welld 20p0 X H7154 3
7C, 5% CO: vi7IolA] BFSAI71H 308 7HoE 3T
(490-650 nm)Z microplate readerE AR5l EH5IQC) HIS

Al & KIS FA REE ol SROKATE nheAs CDa+
T M 29 SHBPDS &3& FE=0 gt 5415 SHBPDS &
E FES0] TUIEX % WETI sl WEES(%)E
ERISIICE
(3) In vitro Th1/Th2 polarization 2 IL-4, IFN-y, IL-2 1%
=5
SHBPDS UFAE HRZEZ0] in vitro oAl Thl/Th2
polarizationol] T]x]&= g8ke H7] 151 anti-mouse CD38(10

rg/me)o] REE 24-well plateo] 1.5x10°%ells/mS] SEE 2
St & anti mouse CD28 &A|(2 g/ m)S} rmIL-2(5 ng/ml)E TS
715K3Et. Thl polarization2 rmIL-12(5 ng/ml)F anti mouse
IL-4 (10 pg/m0)ES HIISIY AI#SIEL Th2 polarization
rmIL-4(5 ng/m¢)3} anti mouse IL-12(10 ug/mf)E M 71510 AW
Sitt 22l SAl] SHBPDS U3 & ZFES 50 pe/mi, 100
ug/ml, 200 pg/me] T2 AT & 37T, 5% COx HHOW]Oﬂk]
48A17} HRQFSIGATE Mk EFH diQH S 2000 rpmoiA] 55
HNED Bl MZE AASIL 82%‘2 3]4=5}cd Thl/Th2 Aﬂ
IZEE MM L4, [FN-y 2 IL-29] 2+ 95} ELISA =
Holl ARE3IGCE 2 Al 5= duplicate 2 21 sandwich
" ELISA 7|$& o|83I%iTh
5) ELISA &3

E oA cytokinesQ] MAFZFE sandwich ELISA &} ©

E &F8I¥N e 2t A|E& duplicateZ AIHSIHTE S5 thad
o wek 2 1A} g4 o 8%l g 571 H
T & 3|46} 96-well micro plateo] well & 100 (X BF5H
F 4ToA] 12~16A17F S0t U231 T) 10% FBS7t 5% PBS
£ well & 200 wi B3 4 1A S0t 4420l 5] blocking
BIGCE 2 wellg MAE AEENOT well & >200 X B
33 Al B AlZ vl 4EWE 100 p¥ BEFIHC A8

ZF6F 96-well microplate= 1A17} EQF A20fA] HI2A)7]

AXE AEENOT well B 2200 wX B 63 MAH
biotino] ZAgHH 2x} A E g =&/t Y EE 10% FBS7}
2% PBSol| 314151 well B 100 404 HZI5H 1 AJ7 =)
2014 HISSIATE A E AEENOF well & >200 x4

1 63) MlA % Streptavidin-HRP S i =52 343510
well & 100 ¥ AZI8I] 1 A|7F EQF AF2004] 81E4]7]
MAEE SGESENO0F well B >200 X 211 63] AA & TMB
substrate SH-E well & 100 A JT)TF & 308 S0 4120l
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1. SHBPDS &3 & ZF&EE0] HMC-1 (Human Mast Cell llne).OJ
pro-inflammatory cytokines(IL-6 and TNF-a) 480l ©
1) HMC-1 cell®] SHBPDSQUHZ ZFZEE0
(Viability)

HMC-1¢] SHBPDS &3& £&
100, 1000 pg/me) H&EE(viability)
£ ZEE0] 1 pg/ml, 10 pg/ml A
sl gEgo| Halzt 81%9.1/} 100 ug/ n¢ SEOlA]
(p=0.0391)3}Z 1000 pg/ml ZTollAl AT BAZECE {9
3 xlolE Bolm 243] A (p=0.0025)31%5HFig. 1). ol &
AWg 7HICE HMC1 ME9 F¥E &3 Agd it
SHBPDS &3g F&E M| 8= 1 pg/nt, 10 pg/nt, 100 pg/
A= 7:1X—1 O]. r/],

=
&=
BEx
=
F 2

120%

100% S p—
'T —=
g 6%
I
5 A
£
[
S A%
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Control 1 10 100 1000
SHBPDS (ug/n)
Fig. 1. Effect of SHBPDS alcohol extract on the cell viability in

HMC-1 cells. HMC-1 celis(1x10°celis/ml) were incubated with SHBPDS alcohol
extract for 24 hours as indicated concentrations. Viability was evaluated using the
MTS assay. *p < 0.05 Statistically significant value compared to control data
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£9] HMC-1 cello] =i
PMA(20 nm)&} calcium ionophore
T3k EA]o SHBPDS &3
2 RZEZS A/ r‘ac}o-j%ﬁjl}g pro-inflammatory
cytokinesQl IL-69} TNF-a9] FS ELISAE 3 ulugo =M
otolra gt IL-69] 2 S SHBPDSS] BE =% wHQ oA EAF

2) SHBPDSQ IS
HMC-1 A%
A23187(1 M) 2

T’q
[e=]
=

of
=
S
_Q_

oF Fo¢t XolE VERNX &2 HPH TNF-a9] 2 SHBPDS
UFL REEES 10 pg/mS) 100 pg/ O E H7E u) EAA
OF [AF olE HolW ZASIFTHZZ p=0.035%}

p=0.008)(Table 2).

Table 2. Effect of SHBPDS alcohol extract on pro-inflammatory
cytokines (IL-6 and TNF-a) secretion in HMC-1 cells.

SHBPDS(w/ ml) fL-6(pg/ ml) TNF-alpg/nl)
0 867.07 + 50.88 21555 + 9.00
1 78659 + 4225 20895 + 1446
10 77805 * 4570 18835 + 482
100 76585 * 4570 167.36 + 193"

HMC-1 cells were stimulated with PMA(20 nm) and calcium ionophore A23187(1 uM) for
8 hours with or without SHBPDS alcohol extract. Cytoking levels in supernatant were
measured using ELISA. * p < 005 Statistically significant value compared to control
data.

- 446 -



2. SHBPDS ¢is HEE0| vieA B Azo viile a1
1) Ul2A B celld) SHBPDSUIE
(proliferation)
nle 2 B Al ¥9 SHBPDS ¢
50, 100, 200, 400 g/ mt) E4] ‘g—(prohferatlon) “@5{_ A1} 50
100, 200 pg/me wEolAl Z¥2F viZEtol vld Srishs 288
LIERD] 400 pg/ il STAA UIET 508 Apchs 4
UENOI(Fig. 2) TI2A B M Zol tidh Hedse]
SHBPDS ¢t5i& 58 A8 5% 0, 50, 100, 200 ug/mb
2Es1rt

foration of B cells(%)
w
(=)
y
H
i
i
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i
i
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i
i
i
;

Cornirot 50 100 200 400
SHBPDE (pa/mi)

Fig. 2. Effect of SHBPDS alcohol extract on the cell proliferation in
mouse splenic B cells. Mouse spienic B cells (4x10° cells/well) were
stimulated with anti mouse CD40 antipodies(3 wg/ml) and recombinant mouse
IL-4(10 ng/ml) with or without SHBPDS alcohol ext rau t for 72 hours as indicated
conoentrations, Profiferation were evaluated using the MTS assay. *n ( 00%
Statstically significant value compared to control data.

2) SHBPDSUI = FEE0] UL B cell®) CD233} CD6Y B
IgE wdlo] njRle= gg
SHBPDS ¢ig HEE0] niRA B MEI CD69early

activation marker), CD23(low affinity IgE receptor) JI2] 17 A
EWY surface IgE ( Lolol vlAls gake
PHZEBEMNTIE AMESI HE6 Z23F CDe9eL D232 4

S H7ioll met SAF SR vJ@ xolE
3, 4). sIgE9] 7 9= SHBPDS &
E tizcol vlsh dashks

membranous IgE) %

HOIA] EeiTHFig

ag 2EE 2P0 571Ee

ake LERARICHFig. 5).

100 0

60

AG R I,

CDBYC+/B220(+) pobulation rate (%)

Control 50 100 200

SHEPDS {ug/mt)
Fig. 3. Percentage of CD69+ positive mouse splenic B cells. Mouse
splenic B celis (1x10° cells/well) were stmutated with anti mouse GDD
antibodies(3 we/ml) and recombinant mouse {L-4(i0 ng/ml) with or without
SHBPDS alcohol extract for 48 hours as indicated concentrations. After incubation
the celis were harvested and assayed for CDB9+ /B220+ expression by flow
cytomelry. Statistically significant value compared to contiol data."p < 0.05)
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Control 50 100
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Fig. 4. Percentage of CD23+ positive mouse splenic B cells, Mouse
splenic B cefis(1x10° eolis/well were stimulated with anti mouse CD40 antibodies(3
wg/ 1) and recompinant meuse IL-4(10 ng/ml) with or without SHBPDS alcohol
extract for 72 hours as indicated concentrations. After incubation, the cells were
harvested and assayed for CD23+/B220+ expression by flow cytometry
Stafistically significant value compared to control data("p < 0.06)
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Fig. 5. Relative rate of IgE positive mouse splenic B cells. vouse
splenic B celis(1x10° cells/wel) were stimuiated with anti mouse CD40 anticodies(3
wg/ml) and recombinant mouse IL-4(10 ng/ml) with or without SHBPDS alcshol
extract for 72 hours s indicated concentrations. After incubation, the cells were
narvested and assayed for 1gE/B220+ expression by flow cytomelry, One of three
similar experiments is shown

3) SHBPDSZ F.& £&E0] PI2A B celld] IgE, IgGl, IL-4 &
IFN-y 2ol miAle da

SHBPDS &g F&:E0] 1l B AEZA cytokines(IL-4

©} IFN-y) EBloll nAl= g&ke ELISA 71HCeE S8 A
SHBPDS ¢3g &8 skl wdt

L-49] A2 thxtol Hisl
EANORZ 298 A& Holm Eish: AEE
(Table 3). IFN-y9] Z$ SHBPDS &332 £&
EColdE Z7EIn) 100 pg/nl BEOIA HEZT B ;‘5;

QT 200 pg/ mi BEONA] ZhA(p=0.0009)}:= AEHE LIERRSY
SHBPDS &i& F&EO] vlRL B AZ9] IgE Fulo] umg
AA5re ELISA 7R 02 S A3 tlx el dlal 50 ug/mt &
LollAl EAECE 298 210](p=0.00004)8 Holu F43] &
7¥&1E St 100 g/ n{’@l} 200 pg/md EEONAE LBl AEE
Vel %ch 019} §7) SHBPDS &3 & H&E0| PiA B Al
9 1gG1 2ol p]x]= @EHS ELISA 7|02 £838 23 o
Zztoll Bl 50 ug/ml ETOIA QX7 £7Hp=0.0383)51% 1 100
pe/ bk 200 pg/md ELO \ A 24dhe g LiERARICE 2
JWO@ U}S%/* B AEY IgEQ} [gG1o) 28 Ioﬂ SHBPDS gi
SHeE B0 pg/nl =

LERARICE

o)
e
E 55 50 pg/ml
o

C
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Table 3. Effect of SHBPDS alcohol extract on IL-4, IFN-y, IgE and
IgG1 secretion in mouse splenic B cells.

SHBPDS(we/ml)  IL-4(ng/m)  IFN-y(ng/ml) Ig Elng/m)  19G1(ng/m)
0 5831 + 158 10391 £ 257 609 + 000 211 + 009
50 11288 + 195" 13163 = 064 1851 + 000" 246 + 012
100 185.72 = 037 9891 + 321 639 £ 000 13303
200 13891 * 366" 5573 + 120" 223 + 0.00° 063 + 034

Mouse splenic B cells(1x10P cels/wel) were stimulated with anti mouse CDAD
antibodies(3 wg/nl) and recombinant mouse IL-4(10 ng/ml) with or without SHEPDS
alcohol extract for 3 days ( IL-4, IFN-g, IgGl) or 10 days (gE) as indicated
concentrations. Levels of cytokines and immunoglobuiing were measured usng ELISA™D
{ 005 compared with the control,

3. SHBPDS &7-g Z&E0) ulA CD4 T MEo) riXle &3
1) CD4+ T cell®] SHBPDSU TS Z2&E0o thdh S5
D}/ CD4 T A1%9] SHBPDS LAS ZZEEd s 55
2 (0, 50, 100, 200 ug/mt) B215E ST éﬂ ol B18H
SHBPDS &}H& RBE 50, 100, 200 pg/md S0l EAROCE
]98 20|E Holm E7HZHE p=0.0022, p=0.0003$} p=0.0006)
SHATE Wt DERA CD4 T Al 2o thgh Hadgol] 9lofAd
SHBPDS ¢3& Z&E &8 s5e 0, 50, 100, 200 pg/mMOE
7:17\‘—1 o]-
]60 _____________ "
g TAQ Fommm e § S ey IR, SR
% 120
LY
(o)
R S SR SRR N S
o
‘g 80
T oo bede ]
a
20 _____
0
Control 50 100 200

SHBPDS (ua/me)
Fig. 6. Effect of SHBPDS alcohol extract on the cell proliferation in
mouse splenic CD4+ T cells. Mouse splenic CD4+ T cellst4x10° cells/well)
were stimulated with plate-bound anti-mouse CD3e antibodies(10  wug/ml),
anti-mouse CD28 antibodies(2 wg/ml) and recombinant mouse IL-2(5 ng/ml) with
or without SHBPDS alcohol extract for 48 hours as indicated concentrations,

Proliferation were evaluated using MTT assay. Statistically significant value
compared to control data.("p < 0.05)

2) Th1/Th2 23} & IL4, IFN-y, IL-2 B&0] njx)E= Hat
SHBPDS &3& FEE0] Thl/Th2 polarizationo] B]X]&

QELS 7+ A ZoA] —r-H]H“ THEAQ] cytokines®] -2 ELISA
£ B0l o EH Lold . Thl polarization®] 2 th
Q1 cytokineQl IFN-y9] 2012+ &8 3 A1} SHBPDS &3&
ZEE 50, 100 pg/m BT FRoNA E2I 207} giRlem
200 pe/mt BSZAAE dIRTA BlS AT Z4EA

(p=0.0420)(Table 4). Th2 polarization®] 7%
ol TL48} 23 Thool @EkE i
£ ZZ5I5e) Th2o) 114 &

vg/mt STl thET) Hlal
oA AT Bls) e &7
ToAE iRl visl 34
IL-2 21]er2 SHBPDS &3

TAEQ! cytokine
Ao UEL IL-29] Bl
Hl&2 SHBPDS U378 £&E 50
OF7E 2 (p=0.0306)31%1 01 =
Hp=0.0195)31%3 L 200 pg/ml =
] Z+4(p=0.0009)51% ﬂp}. Th29)
AEE 50 pg/ml SOl Za

II

5

>EE

- 448 -

S
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HSE - ONFA - Adt
(p=0.0001)313 I 100 pg/m ST E7Hp=0.0266)51% 2

200 pg/mé FEOIAE HETH HIRT 2LE LIERHS SAFL
=[St AlolE LIERAA] 93Tt

Table 4. Effect of SHBPDS alcohol extract on cytokines secretion in
the differentiated Th1/Th 2 cells.

Thi cell Th? cell
SHEPDS e/ ml) ey g/ IL-4(ng/ ml) IL-2(ng/ ml)
0 45787 + 2027 836 * 009 3231 + 016
50 43087 = 094 804 + B0 2119 * 012
100 4370 £ 071 894 £ 014 3149 + 023
200 40887 + 707 493 £ 019" 3320 + 043

Purifed CD4+ T cellsti5x10f cells/ml) were incubated with rmiL-126 ng/ml) and
anti-mouse L4 antibodiest10 wg/ml) for Th1 polarization or rmiL-4(5 ng/m) and
anti-mouse IL-12 antibodies(i0 we/ml) for Th2 polarization with or without SHBPDS
alconot extract for 72 hours. Cytokine levels in supernatant were measured using ELISA
Statistically significant value compared to control data.("o < 0.05)
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macrophages @} NK cellof| 4] LiEh b= FHEXR0|H, CD23S
FeeRIE E21715% 61, 44536 B celly}t 24 31F) macrophages,
eosinophils, follicular dendritic cells, platelets 52 F&al= &
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