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Effect of Bupleuri Radix on Inflammatory Cytokine Secretion
to HMC and Mouse Immmune Cells

Sung Woo Choi, 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,
1:Brain Korea 21 Oriental Medical Science Center, 2. Cancer Preventive Material Development Research Center

This reserch was performed in order to investigate the anti-inflammatory effects of Bupleuri Radix(BR) on the
immune response in vitro. Cellular proliferation and cytokine production were measured in mast cells or mouse B cells
or CD4 Th cells. BR water extract inhibited the secretions of TNF-a and IL-6 in PMAJ/A23187 stimulated HMC-1 cells.
It increased proliferation but did not affect the expressions of CD69 or CD23 in riL-4/anti-CD40 activated B cells. BR
reduced surface IgE expression and secreted IgE but increased the production of IL-4, IFN-y and IgG1 in the same
cells. BR caused an increase in proliferation in anti-CD3/anti-CD28 stimulated CD4 Th cells but it did not affect the

differentiation of Th1 or Th2 cells. However,

IL-2 was increased in BR treated Th2 cells. Considering the

above-mentioned results, BR can be applied to a broad range of anti-inflammatory reactions, but our data suggest that
it will not be likely to exert any effects on type 1 allergic response.
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cytokineQ! IL-6

and TNF-09) B82S 8397, Sola ©
clo] BT B %5

cello] thet gakg Byl gl o Agish
mouse B cello] FHHAZ CD69, CD23, surface IgEE 2018
F BH1E L4, INF-y, IgE, 1gG19] H812e S8 T cellol
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YEHA(Bupleuri Radix; BR): (FUISFCHHEE dHA 238
712] 14HX)elA hE FEMECE 7ol &, 8 AAE F
AHEBIRCE
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25871 HMC 9 Mouse?] @&

SALEINEF)E ARSSIGCH, a2 a5 delols] 9F
d7el Hgrite AR = 4E
A7t 2 Q@ S8 AIEE FRAUAEF)IAM Tsid &
RoH, SE5E BHALS EFR,E ARSI ARS8
T —‘:r'lﬂe}oﬁ HMEsI ARSI
3) HMC - 1 cells

HMC - 1 cellhuman mast cell line)& 10% FBSY} =%
Iscove’s mediadfiA] Wi BIZTY.

2 BR B Aok

Fetal bovine serum (FBS), antibiotic-antimycoticT} Iscove’s
modified Dulbecco’s media (IMDM)= GIBCOolA{, RPMI-1640
v  WelGeneol] A T313C}t. MTT assy £ (Celltiter 96
aqueous one solution reagent} Promegacils] F@I5I S
PMA, calcium ionophore A23187= SigmaollA] FUBIHCE
MACS mouse CD45R (B220) microbeads, MACS mouse CD4
(L3T4) microbeads, MACS A:EEZ] ZE(LS column) Ig|3L
MACS Midi-separatory= Miltenyi Biotecoll A1 715153 r}. ELISA
o] AMHES BE EIA kit, anti mouse CD40 @], anti-mouse
CD3e 84 Z18]1 anti mouse CD28 84l BioLegendollA] +
181%3Ct. recombinant mouse interleukin-4(rmIL-4), recombinant
mouse interleukin-2(rmlIL-2), recombinant mouse interleukin-12
(rmIL-12), anti mouse interleukin-4, anti mouse interleukin-12,
PE-anti-mouse ~ CD23,
Fluorescein  isothiocyanate(FITC)-anti-mouse- ~ CD45R/B220,
FITC-anti-mouse IgE 7] 11 PE-anti-mouse CD45R/B220+= BD
PharMingenTMol| 4] F]5I5iCt.

phycoerythrin(PE)-anti-mouseCD69,

2. 4pH
1) o F&E AZ
Ol R&ES AT AS NE FEIR B FEE714
g B85 ILE dlo 3IF 50 4204 BHiSH
sonicator(Elmasonic, Germany)E AR, 50 CollA] 147 A 25
EE1E A=E 7ol BHE X8I AIFBKECE o] 89
A E 3 F rotary evaporator (Eyela, Japan)E Z+ets
E2x5E3) 23 ¢S 59U G freezing dryer(Eyela, Japan) 2
AR A1, B2 AxE 2e o AIREH AESIErHeE
2 7.96%).
2) AlE B FEEY HMC1 o tigt gl s g3t
(1) HMC-1 A5 uﬂot
ARl i E AEel HMC-1 MZ = 10% Fetal bovine
serum (FBS)Q} 1% antibiotic-antimycotic 7} 3% Iscove's
modified Dulbecco’s media (IMDM) BiAIE AFRZElA 37C, 5%
CO, uig7]0lA] vl SIS
Q) d4&8 58
HMC-1 cell9] A8 & £EEd i ES BaH] £
3l 96-well platedl] well & 2x10% 7N M E7} E7IEE serum
free mediadi] HEIBI BFEI Al B REEE 0, 1, 10, 100,
1000 pg/mo] S5 T ARBIRN S 37T, 5% CO; vik7]of4]
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24417 EQF HlFSt & MTT assayE Alg3IRICH MTT assay &
D2 welld 20 o A H718I9AL 37T, 5% COp vi71oNA] v
SATIE 308 HEoRE FHL(490-650 nm)E  microplate
reader (TECAN, Austria)E AFBEld ZFHEIQCE BHEAI7IS
& ks EA g8 8o EE6IAcE HMC-19 XS 2 &
50l e UEEE AT B £E80] H7EA &2 uRd
3 Hjasle] SR (%)E Il
(3) IL-6 and TNF-a&73

AlE B FEEY YHEE NE B fdkd HMC1 A
ol PMA (Phorbol 12-myristate 13 acetate)@} calcium ionophore
A187 2R A=sid jEE ¢SHsd il
pro-inflammatory cytokine(IL-6 and TNF-o) 2HlZF 32
ELISA ¥R 02 ZEGIICE 28 A|E+ duplicateT AJH3IH 2
1 sandwich ELISA 7[H-& o] &3 ct HMC-1 A ZE 24 well
platect] well B} 5x10° 74| M ZE BZFEsk] 4A17F 8ISt &
PMA (20 nM) &} calcium ionophore A23187 (1 yM)E E 11 &
Al A5 B 28BS 717} 0, 1, 10, 100, 1000 pg/mo 552
Al & 8 AJ7F BQF37°C, 5% CO, Hl71ol HiFBISITE R
BEF MY 2000 rpmoilA] SE7F AXNEE] slo] MEE
HBHL HENG F4alod ELISA E4o] AHESIGTt

3) AlZ B FEEO] tlfA B Mz DIAlE G
1) BRI E 2R99 &4
MBS VI A(BALB/)ERE] HESH] 10% FBSQF 1% &
A A (antibiotic-antimycotic) 7} $FF-¥ RPMI-1640 viX| & M| HEH
Z Micro slide glass®] #1& HE 01831 spleeng A o7

% 0.40 ym nylon cell strainer® I3l MM EE EEI5IQ
Ch 221 fmM = ‘?%C—’HS 300 g oA} 105°7F QU4 EE]
IERH g2 Az JAdEd g Edsle 878 AlA

218k RBC lysis buffer 2 KE]siet oinE qeETs g1A
X BER OfHE] &3] AAHEH] ¥8kal RPMI-1640 HHI}
23] MIAEBIIC) QA2Ele] O8] AEHOE 42 u|E MEE
ekl RPMI-1640 s Aol SESE & trypan blue exclusion
assayE Eol WEEE Z0lH &7 cell 5 ZEHSKI

(2) B AlE(CD45R/B20)9] 5]

A Z S0l B 22 E2ish] 26 MACS mouse
CD45R(B220) microbeadsE A}Z 31T} MEIEA) 1x10°7] &+ 90
49 SHEE(0.5% BSA-2 mM EDTA-PBS, pH 7.2)2
Betst & 1x107cells/90ut =50l 10 409 MACS CD45R (B220)
microbeadsE & 71ak0d 4 TollAl 1587 A0 BF2 &8

Oﬂ 10~208H 2m)9) EZNZ @1 300 gollA] 1087}
P AENS HASKY de FHEY 500 1o 95
7icted AHEEEIGT). B MZE BE1E 2181 MACS Al
(LS column)= MACS Midi-separatoroll ZH2H5K Fi]
Al F81E A E FENS column Q02 ETAZTCE
Al 33 SEENOR AYg AXsiel dEol dgct
A e 23S Mg £ MACS ME2E] HH(LS column)S

CS Midi-separatorZ2 HE{ HE]A17] 5 A& Qo olgle B
AI 22 gA8s AN B1eE ool BEIAIZTH
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well @ 4 x 10° 7H9] MZE BFSIL A5 B £58
g/ml, 100 pg/mi, 200 pg/ml, 400 pg/mQl L Az
okl A1)t EAloll anti mouse CD40 BHA (3 ug/ml)2}
4 (10 ng/ml)E MIslkA 37 T, 5% CO, YT Io1A] 724]
7¢ S0 uiIBIATE. vHQE & MTT assay SHE welld 20 pf A
H7¥kad 37 T, 5% CO; vl IolA] ¥HEA17)0 30% 7%
E& T (490-650 nm)E microplate reader (TECAN, Austrla)—a—

= o1
Av e & 44128 ¥x

}oq -"5“6}9113} HJQ

=
[=)

171 15k 96 well plateZ

£ 50
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rﬁ fole om ﬁ,

Se=g
) CD233% CD69 2 sIgE 4ia 84
B MZ8] CD23, CD69 2211 slgE o WS EAshy] 9
il FAE HFERLTIFACS)E ALEBINTE DA U2
SRE| 278} B 4 ZE 24-well plateol] 2} well & 1 x 10° 7§7}
HEE NZE BFEIL AT & FEEE 50 pg/nl, 100 pg/me,
200 pg/mQ 5T E XMolsIAUct & Al SAlol anti mouse
CD40 &l (3 pe/m)S} rmIL-4 (10 ng/ml)E AHzl5kd CD692)
AL 48A|7}, CD233% sIgEQ] AL 72 Al7F &9 37 T, 5% CO,
ek 1olA] HiBiETh SAZEZEMNE AT HalA] bl
kgl B M ZE FACSE &5 (1% FBS-0.1% NaN3-PBS, pH
72002 23] MHGY A% sy e gFEIUE dMeiTh
CD699] CD692F  FITC-anti-mouse-
CD45R/B2200 % HMEI¥ Om CD239] 4% PE-anti- mouse
CD233} FITC-anti-mouse-CD45R/B2200.2 HA513 1 sIgEQ]
A9 FITC-anti-mouse IgEQ} PE-anti-mouse CD45R/B220C %
HASIHCE ZE EM 9SS H20A 3027t AIHSIITE 8
22 e g 2H = 33] ol FACSE
AEHO T HMETH SMEEAEAT]  (flow cytometer,
Becton Dickinson, US.A)Z &E3l] dly MZEol|Al9] slgE,
CD23(Fce) 21 CD699) 3l g B8Nt BMZETHE
CellQuest TE WS AIBFIGOH ZAM:= CD23+/BZ20+,
CD69+/B220+, slgE+/B220+0] WEE(%)Z AHE3ICh

(5) IFN-y, IL-4, IgG1 T IgE AL

Alg B ZFEEO] in vitro &oflA] B AZ E’i ol mRle
82 271 98l A8 B FEES AT MEZFE] 4
=& IFN-y, IL4, IgG1 W IgEQ] ¢+ ELISAE ZFH3INCH
AlRE duplicate AJ@EI] 2 sandwich ELISA 71% 5 0]
SIRIC). The A (BALB/c)iE—Ei 2|8 B Al Z= 24-well plate
| 74 well & 1x10° 7§O] MZE BFFQGL, AlD 2 REES
50 pg/mé, 100 pg/me, 200 ug/m(’J =52 Jzlsisict. o AEl
9} %A]Oﬂ anti mouse CD40 &+ (3 ug/ml)@F rmIL4(10 ng/mé)
215ld IFN-y, IL-4, IgG19] AL 72417}, 1gES} AL 10Y
37 T, 5% CO; vH 7104 sl JBlRiTt uies S8% wief
2000 rpmollA] 587 YA EE) gl MEZE MASHL 45
l4=510] ELISA ZHol A1&3Iirh

AL PE-anti-mouse
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4 NS B FEE0| Th2 AEZ 3 p|xe 2
(1) CD4+ T cell®] 22)
P Solx] CD4+ T MZE Eeloly] 25kd MACS
mouse CD4(L3T4) microbeadsE AFESIGCE A Z 1x10°7)
= 90 Q] AE2M(0.5% BSA-2 mM EDTA-PBS, pH 7.2)& &

SO 1
I & e & 1x107cells/90 pf BEol 10 w9 MACS mouse

=

E

CD4(L3T4) microbeadsZ 715100 4 CollA] 1587 BFSAIZT
9 £8 § diSdo] 10~200] B9 AEENRG €11 300 g
oAl 1087 FAEEISH & 45¥E AASK] €& FXE
500 9] SEEHS HIISKE AMSAEBINACE CD4+ T A2 2]
2 938 MACS MzEg] ZE(LS column)E MACS
Midi-separatorofl ZANSI] F0|gE F QA FHIE M E FEA
g column QIO EIRIZCE 1 delollAl 33] SEEHCE
2P S AHsle] ZHYPol AfsHK RS 2EE AAS =

MACS MZEZ] Z2EE MACS Midi-separator 2281 224171
H 29 ool YolRlE CD4+ T M2 B3 I AES ANSElY
‘:”OE Yojfo] EEIBINTt

HIAC ZEE 218 CD4+ T A 29 BASE &£
3k —?]8}04 anti-mouse CD3¢(10 pg/m)0] AE1E 96-well plate
£ AR, 2 well B 4 x 10° Q) HEE BF3IL AlS B RE
& 50 pg/ml, 100 pg/ml, 200 pg/ml, 400 pg/mS T2 AL]
Bl%ct oEll K21 EAJol anti mouse CD28 THA| (2 pg/ml)E
Helste] 37 T, 5% CO; vig7iolA] 48417 &0 wiaINiCt.

o] T3

HiQF & MTT assay 8HE welld 20 i A FH718)d 37 T, 5%
CO, BRI 10A BE2A17]0 3082 HEo R ‘%JC%E(490-650 nm)

Z microplate readerg AME3KH HHFIACE HISAIME & 441
AT E ol EFOINCE DpRL CD4+ T A ZES] AlS
ZEE0 e 4B AT B FEEC] HIHA
T sl MEE(%)ZE SHISIRTE
(3) In vitro Thl/Th2 polarization & IL4, IFN-y,
Al
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IL-2 4k 57
Z&50} in vitro 4ollA] Thl/Th2 polarizationo]]
1= gare 2] 915k anti-mouse CD3€(10 /jg/me) &
25 24-well plateof] 1.5x10°/mY) =T & anti
mouse CD28 BIA|(2 yg/m)SF rmIL-2(5 ng/mﬂ)g ,:,7}6‘}93\3}.
Thl polarization® rmlIL-12(5 ng/m¢, )3} anti mouse IL-4 (10
pg/ ml) S E7I18 ATEEIHM L Th2 polarizatione rmIL-4 (5
ng/mé)Zt anti mouse IL-12 (10 pg/mi)S A7t ARSI
I8 Aol A8 B FEEE 50 pg/nl, 100 pg/ml, 200 pg/
ne T2 HElst & 37 T, 5% CO; viF71ofA] 48A17F vl
AFIECE Wit £E8F gL 2000 rpmoﬂ/\“] 5E7F A=

[ Ry I Y

s E
uixle g

=.

2] alol MEE AAGIL 45 g Sl4aied Thl/Th2 MZE
HE] 44 L4, IFN-y, ¥ IL-20) BF& 9l3lo] ELISA £F

o AMZEIRCt 7t AlEe
ELISA 75 o183l
5) ELISA &3

2 g oA cytokine_,] RS sandwich ELISA gHH O
2 £F5190n 7} A8 duplicate® AJEBIRCE &8 vhid)

duplicate2 A1§)51%1 O™ sandwich



Eeia7l HMC 2 Mouse®] HE TR cytokine 210l nlXls gk

ol whzt 7+ 1A} GA| AN E coating HEEH0] oy 5E71 =
T & 3}45le] 96-micro plated]] well & 100 & BFEQE & 4T
oAl 12~16A17F St BISSIMTE 10% FBS7} ehR%E PBSE
well & 200 w02 B &4 1417 SOt 4F20] F0f blockingd}
Pt 2 welle HEE FEENOE well & 2200 p EUL
33 AAGHF B AE e} 4BEUE 100 A BFSIUCE AE
EZF3 96 microplatel= 1417} St AF20fA] HFEAIZL F Al
AE ERNOE well § >200 p¥ E1l 63 MA F biotin
o] ZgE 21} A E g st HEE 10% FBS7H &R

Al BIS3INTE AHE FEBUOE well B =200 w4 EIL 6
3] MA % Streptavidin-HRP 8N & 3l 5L E 3451 well
100 p¥ XAEI5H 1 AR S0 AH20lA] BIgA & AIEE
YASEHOTE well B 2200 ¥ E1 63 ME F TMB
substrate 2N well & 100 ¥ 2|3 & 308 S0t 4H20]
A gREAIFE B8 55 2N HS0, S9g well & 50 wH
H7VGOEN S531080H FZE = 450570 nm SpE]A
microplate reader’| & AlEdkd SHEIHCE
6) AR

AEEH EAR A @S2 Student’s t-testE 0] &5}
o ZEsINCH SO EE (p-value) 2 0.05 Tl A LoTk
SFsiel ot

2 %

1. AlE B £220] HMC-19] IL-6 9 TNF-ao]] o]x]= gak
1) HMC1 celld] A3 2 ZZ 2] thal WES

HMC-19 A5 2 ZEE tigt T4 (0, 1, 10, 100, 1000
pz/nt) WESS SHT 23 A5 B 2520 1, 10 gg/ml A
2 ABEFS YETH BlEskd BES
100, 1000 pg/meclA THEZ T EARMOZ |93 A0IE Ko
™ (z}z} p = 000013} p = 0.00001)) WEGo] Basle RS &
2 QATHFig. 1). OlEE IS IO T HMC-1 A9 3
Z &3 480l UE A5 B 222 A2 SEE 1 se/nl, 10 s
/mé, 100 pg/mO 2 ZEBIHTE

120%

100% T

A%

Viability of HMC-1 (%)

20%

0%

0 1 10 100 1000

BR (ug/me) .
Fig. 1. Effect of BR water extract on cell viability in HMC-1 cells.
HMC-1 cellst1x10° cells/ml) were incubated with BR water extract for 24 hours as
indicated concentrations. Viability was evaluated using the MTT assay. Statistically
significant value compared to control data(*p < 0.05)

) AT B FEEY HMC cello] i3 EE 57

HMC-1 AHZZFo| PMA (20 nM)@} calcium ionophore
A3187 (1 yM)O.2 FE HISE FE3HL SAld BR B F&E
S HANE W TFHEESEAE pro-inflammatory cytokines@!
IL-69F TNF-a9 ¢+2 ELISAZ E3] BlugrOZHN QolR it
69 AL AT 8 F&289 1 g/ sTolXE hEZH A
017} YR o™ 10, 100 pg/ml BTN E R s} 244
7+ p=0.0264%} p= 0.0091)3IAE}. TNF-a] AL AS & FEE
Hrigo) £71 &4 thxTtol 1}d] TNF-a 2rl&o] EAE L.
F RS Aolg HolW LA p= 00377, p=0.0198%}
p=0.0031)sk= ZAgS UERIACE F 7IA pro-inflammatory
cytokines@] ELISA ZIH= meant SD 4122 LIERHO] Table 1
ol Felskirt

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

BR {ug/ml) IL-6 (pg/al) TNF-a (pg/mi)
0 50096 + 9.03 11306 & 0.76
1 47457 = 1429 10630 + 268
10 45968 + 12.79° 10635 + 210°
100 45543 + 376" 9332 + 076

HMC-1 cells were sensitized with PMA (20 nM) and calcium ionophore A23187 (1 uM)
for 8 hours with or without BR water extract. TNF-a levels in celt culture supernatant
were measured using the ELISA. Statistically significant value compared to control
data.("p < 0.05)

2. A3 B R£E50] nl2A B MEd

1) UIRA B AEY Al B
nies B AZY A3 B FE
100, 200 pg/ml) B4ls€ S8 AR B
ol High 7410, 50, 100 pg/md ST 4
p=0.0001)3}%3 SL}F 200 pg/ml FEOIA] HET HlT 52
2 245l A HYORE nieA B X tist HadE
ol ol AT B FEE HE 5% 10,50, 100 pg/mCE 2
H3IGTHFig. 2).
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gt =2 (0, 10, 50,
E sk el tizE
Z}

400 ¥ +
g
» 3
o]
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P —
B om0
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k] v
g Bl
e
f_’ 100
o8
0
Control 10 50 100 200
BR (ug/me)

Fig. 2. Effect of BR water extract on the cell proliferation in mouse
splenic B cells. Mouse splenic B cells (4x10° cells/well) were stimulated with anti
mouse CD40 antibodies (3 we/ml) and recombinant mouse IL-4 (10 ng/ml) with or
without BR water extract for 72 hours as indicated concentrations. Proliferation was
evaluated using the MTT assay. Stafistically significant value compared 1o control
data.(*p ¢ 0.05) SD bars are too small to be seen.
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AlE & RE20] uiA B AEY CD69(early activation
marker), CD23(low affinity IgE receptor) ZZ2]1L sIgE gr&ofl 1]
A= ek FAZEBEYMTIE A8l &80 CD69%t
CD239] B¢ E¥F Al wgt SAXLE 7T AOIE 2
oA QIUTHFig. 3, 4). T2 sigE O A A5 B 252 7
ol Z71e4E DE 5 Yol izl B} LAt

(Fig. 5).

—_

120

T N St

80 fo-fefoe--

T

T R T

€069 +)/B220(+) population rate (%)

Control 10 50

BR (ug/me)
Fig. 3. Percentage of CD69+ positive mouse splenic B cells. Nouse
splenic B celis (*x10° celis/well) were stmulated with anti mouse CD40 antbodies (3
wg/m) and recombinant mouse 1L-4 (10 ng/ml) with or without BR water extract for
48 hours as dicated concentrations. After incubation, the cells were harvested and
assayed for C0B9+/B220+ expressicn by flow cytometry. Statistically significant value
compared ‘o contrel data.t™ 005D bars are too small to be seer

100

100

0 T S0

60

40

20

CD23(+)/B220(+) population rate(%)

Control 10 50
BR (ug/m)

Fig. 4. Percentage of CD23+ positive mouse splenic B cells. Mouse
splenic B cells (1x10° cells/wel) were stmulated with anti mouse CD40 antibodiest3 we/
m) and riL-2010 ng/ml) with o witrout BR water extract for 72 hours as Indicated
concentrations. After incubaticn, tre cels were harvested and assayed for
CD23+ /B220+ expression by flow cyteretry. Statisticaliy significant vaiue compared 0
control data.t*: p{0CH

100

B0 p ot n e e o s s s

100

80

60

40

IgE/B220+ population rate(%)

20

0

con 10 50 100
BR (ug/me)

Fig. 5. Percentage of sigE positive mouse splenic B cells. Mouse
splenic B celis 11x10° cells/wel) were stimulated with anti mouse CD4C antibodies (3
wg/ml) and riL-¢ (10 ng/ el witr or without BR water extract for 72 hours as indicated
concentrations. After incubation, the cells were harvested and assayed for sige/B220+
expression by flow cytometry. Statisticaly significant value compared to control data.(
p<0.05)
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p=0.0028)& Holm &7t Al
9l IL-49} IFN-yEH]of u]X]&=
A IL-49 B2 10 pmg/mt STOlA tiagol visl #
(p=0.0017)5}53 O3 50, 100 pg/mi EEoNATE TR ol B3}
K2}t p=0.00758} p=0.0168)51%iCt IFN-yQl AL 10 pg/ml
TollA thE o] Hlal 724 (p=0.0018)5}%1 2™ 50, 100 ug/mé
TolAE thzTol Hlsh 722} p=0.00042} p=0.0002)31%TH.
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Table 2. Effect of BR water extract on IL-4, IFN-y, IgE and IgG1
secretion in mouse splenic B cells

BR (ug/ml) IL-4 {ng/mi) IFN-y (ng/mbIg £ (ng/md 1gG1 {ng/mi)
0 5831 + 158 10391 £ 257 200 ¢ 011 202 + O
50 P19 £ 146" 6638 + 193 147 £ 027 172+ 029
100 9090 + 548 20982 + 321 102 £ 02" 978 £ 123
200 7124 + 305 22073 + 193 033 £ 01" 898 074

Mouse splenic B cells (1x107 cess/welll were stmulated with at mouse CDAD
aibodies (3 we/ml) and rlL-4 (10 ng/ml) wir or witholt BR water extract for 3 cays
L4 IFN-y, 1gGD or 10 cays (gE). Tre evels of cytokines or immunogloouling from
cel Mittre supernatant were measdred using ZUISA. Swaustcally signfcant value
comoared -0 control data.(™ 2{(C.05)

50, 100, 200 pg/mt) H2lE5E HFT 27 ol Hld] AlZ

B XZE 10, 50, 100, pg/ml LA iRl vls] SAHL
2 P98 Rolg Holm Z7HZHzt p=0.0015 p=0.00012%
p=0.0029)8} L 200 pg/m ETAAl WEZH BIES $FEQE
24310t waka] e A CD4 T M Eol s HAds o) Qlo
A AS B ZEZEE HE 5T 0,10, 50, 100 wg/ L2 BHE)

ATH(Fig. 6).

2) Th1/Th2 23} 9 IL4, [FN-y, IL-2 440 ojils S8
A& 8 ZZ20] Thl/Th2 polarizationoll B)X1& &k 7t

HZolA EulEls thEHQ) cytokined] && ELISAE

HeloZa golhrh Thl polarization®] &2 thiiEA

2 UERHA] LQUTHTable 3). Th2 polarization®] 2% tiE&¢]
cytokineQl IL-49} # Th2o] Fakg Fi= AR &Hdd IL-2
o Bu1zre 289 Ay Thao] 14 FHHS A & FEE
10, 50 pg/m¢ =EollAl thEFOl Bl F7Hp=0.0320 34
p=0.0032)313 2 100 pg/m¢ SFolAlE tiETol Hlah T4
(p=0.0238)31iCt. Th29) IL-2 BHIHS AlE B F&= 10, 50 ug
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/ot BEIN BANCE RS Alolg Holm E7kzz
p=0.00052} p=0.0099)51%5.2m 100 pe/ml SEolAlE TR
Bl 429 22 LRI

115 ommimimim i e e

FRTo T SRR RN RSN SO SRR

Proliferation of T cell (%)

100 4 RNV SRS SN S S - .

Control 10 50
BR (ug/me)
Fig. 6. Effect of BR water extract on the cell proliferation in mouse
splenic CD4+ T cells. Mouse splenic CD4+ T cellstdxi0® cells/wall) were
stimulated with plate-bound anti-mouse CD3e antibodies(10 wg/ml} and anti-me
CD28 antibodies(2 wg/ml) with or without BR water extract for 48 hours as n
concentrations. Proliferation was evaluated using the MT7 assay. Statistically sigrifican:
value compared to control data.{*p ( 0.05) SD bars are too small 0 be seer.

Table 3. Effect of BR water extract on cytokine secretion in the
differentiated Th1/Th2 celis

Thi cell The ¢cell
BR g/ ml) IFN-y {ng/m‘) IL-4(ng/mi) IL-2(ng/ml)
0 45787 £ 2027 765 + 021 2209 £ 000
50 4370 £ 118 857 £ 028" 2913 + 03
100 44553 £ 189 995 % 015* 2632 £ 0.85"
200 44387 + 707 699 2402 £ 117

Purfied CO4+ T calls (15x1C° celis/ml) were mcuba\ed Wit TmiL-126 g/nl) an
anti-mouse iL-4 antibiodies10 we/mi) for Th1 polarization and with or without BR w
extract for 72 hours as indicated concentrations, CyTokﬂe levels ‘rory cell
Supematant were measured using the ELISA. Statisticaly significan value compared '
control data.(p ¢ 005
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