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Effect of modified—Okbyungpoongsan on mast cell-mediated allergic responses
in RBL—2H3 mast cells

Jin Ki Jung, Yong—Ki Park’

Dept. of Herbology, College of Oriental Medicine, Dongguk University

ABSTRACT
Objectives : In this study, we investigated the effect of modified—Okbyungpoongsan (mOP) on mast
cell-mediated allergic response in basophilic leukemia cell line, RBL—2H3 mast cells,
Methods : Cells were stimulated with anti—-DNP—IgE after the treatment of DNP—HSA (AI/D), and then

incubated with different concentrations of mOP (0.1, 0.2, 0.5 and 1 mg/mf) in RBL—2H3 cells, Cell toxicity was
determined by WST-1 assay. The degranulation of mast cells was observed by microscope with toluidine blue
staining and also the levels of beta—hexosaminidase, histamine and TNF-alpha were measured in culture
supernatants by enzyme—linked immunosorbant assay.

in RBL—2H3 cells,

significantly decreased the levels of histamine and inflammatory cytokine, TNF-alpha in RBL—2H3 cells, but

Results : mOP inhibited anti—DNP—-IgE—imduced degranulation of mast cells mOP also
slightly decreased the level of beta—hexosaminidase,

Conclusions : These results indicate that mOP, an oriental prescription could be inhibit the allergic response
through suppressing the mast cell activation,
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Table 1. Prescription contents of modified—Okbyungooongsan (mOP)
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ZA7IH g 27 HAL st Ao A Qo
=3 iRE Haly] Y8 BhpAEel F71eh wiEE FulshA
U, EEE gt He A9 EnT A5 9 5EE A
sto] EHi&= A9 Masd Y e S eiA ARSSt
7| FHY B Ao M LHEA] HMFS BHEUEIEAT]
= ORI R, MEE, sund ddede EAA7E EmeEd
JIIE, PHEREEY S-S MBI, iERhgEdl EET MK
gl HEE 7lvjste] 7hu) 3 A0k E57EBL modified
—Okbyungpoongsan ; mOP)& AZ3ATt, 710 S HF4
gL 27 anE SH|YsH gH27] wge AMNEZ
¢l B|YEA|ZE(RBL—2H3 basophilic mast cell)olA] <2 7]
s 2da3E AR

Az 2y
1. A=

1) ot

B A AE AuSEs e E 1% gon 7}
THHAE (WEIAKEA, AR ozny FA%E o
A Fstel Faekm Sreliet EastmAold
AT AT,

KEH 24 24 Hl&
& Cnidium officinale Makino Cnidii Rhizoma 1
it Atractylodes japonica Koidz Atractylodis Rhizoma Alba 1
FEHE Magnolia denudata Desrousseaux Magnoliae Flos 1
I Astragalus membranaceus Bunge Astragali Radix 1
BhJE Saposhnikovia divaricata Schischkin Saposhnikoviae Radix 1
YailE Angelica pubescens Maxim, f. biserrata Shan et Yuan Angelicae pubescentis Radix 1
FEIE Ostericum koreanum Maximowicz Osterici Radix 1
A Scutellaria baicalensis Georgi Scutellariae Radix 1
Y Asarum sieboldi Miq Asiasari Radix et Rhizoma 1
HE Glyeyrrhiza uralensis Fisch Glycyrrhizae Radix 1

2) AloF & 7|7

Ago] AREEORA A2 fetal bovine serum(FBS,
Thermo HyClone,
South Korea),
(IMDM, Seoulin Biosciences Co.), mouse dinitrophenyl
(DNP)—specific IgE(Sigma—Aldrich, St. Louis, MO,
USA), DNP IgE (Sigma—Aldrich), DNP—bovine serum
albumin(Alpha Diagnostic International, San Antonio,
TX, USA), WST—-1 reagent(Cayman Chemical Co., Ann
Arbor, MI, USA), histamine release assay kit(SPI Bio
Bertin Pharma, Montigny—le—Bretonneux, France),
TNF—-« ELISA kit(Invitrogen Corporation, Carlsbad, CA,

Seoulin  Biosciences Co., Seoul,

Iscove's Modified Dulbecco's Medium

USA), p—nitrophenyl
(Sigma—Aldrich) So]t},

N-—acetyl—beta—D—glucosamine

Ago] AREEO]Z  7]7]= microplater reader(Asys,
Sunnyvale, CA, USA), rotary evaporator(Eyela, Tokyo,
Japan), vaccuo  freeze—dryer(Daeil ~ Bio  Tech,

Gyeongkido, South Korea), UV—VIS spectrophotometer
(Shimazu, Kyoto, Japan) So]t}.
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AZE B oA E5FES & dEWY IR (Wathman
No. 1NZ d#3¥tt, I oS rotary vacuum
evaporatoro| Al ¢ 538 thE SEAAXTIE o8t &
4 AR E ARSI 7 SEEAY F Fe%2 66.09 g
o|en, $=&(yield) <F 36.31 %4t A= 7S F
A FEEd 4d Ad Evd JAES(phosphate
buffered saline, PBS)o| &gt & 0,45 um membrane

filter2 oj¥}ste] Aol ARSI,

2) HIZEMIZ HHQE

3F 9] basophilic leukemia cell line?l RBL—2H3 A3
£ ATCC(CRL2256, Manassas, VA, USA)SZHE H¥
F3tge  15% fetal bovine serum(FBS)Z 1%
penicillin - streptomycin®] &% Eagle's Minimum
Essential Medium(MEM)E wj¥o =2 3to] 37 € &5 %
CO; 27122 ujestaitt,

3) MEZ=HZAHY

HTbAzZo] gt 7 SHEA 259 54S U
A WST-1 assayE =Hst3irh. &, RBL—2H3 AlZ(2
X 10* cells/wel)E 96—well culture plate®] 100 ul
MEM HjZ|E o|-&sf B3t =% 37T, 5% COy 2L
2 ikt ohs, A8 k=9 =S ATste] 24X wiek

ok ZF wello] WST—1 reagentE 10 w! & ¥& & 30
—]

B G ujokelH A FUNEES fEstgon, WARE
microplate readerE ©]83dl4] 420 moA TFE=E =
stat AMlEEY Jre AlZTr vigkst dixe] 100%
NEZE 7|&F02 AtF MEYEEZ(cell viability ; %)

4) HIZEM|IEZ MIZZOAQ| St 23

H|ubA| o A o] & (degranulation) FARS 257
9J5te] RBL-2H3 AIZ(1x10° cells/m))E 4—well cell
culture slide plate(SPL Lifescience, Gyeonggido, Rep.
of Korea)oll #33}9] anti—-DNP-IgE (0.1 wug/m0)e} &7
ShEEHE wioFet o2 1 mg/ml =9 FEE AT B¢ HA
3l oi7]o]l DNP-HSA(10 wg/m0)& Hgdted 3 A7k
Zot vjgsto 24 gdayS §E519 2 toluidine blue®
gt & FEAu| oA TS, Ao FErh 43
Ee dEFoIAY AZ &Fo] TRt Axzd Yol BFE
2 AR AHE AIAZE Bgen, Alx g0l EEY

I AZZ Y IPo] AZEHOZ EEHALY F9 o &9
A e ALE 9EE HTHEZE Sk

5) Beta—hexosaminidase &3

Beta—hexosaminidase®] £H]+= Huang 5 (2008)2] #F
Hol| Fsto] AAISHATE &, 24—well culture plateo] A=
(2x10° cells/m))S EF3 T anti-DNP-IgE(0.5 ug/m)ZS
A2|ste] 37°C, 5% CO® ¥j7]olA 12417 woFslsic), o)
JHS AAZ ¥ Siraganian buffer(119 mM NaCl, 5
mM KCl, 5.6 mM glucose, 0.4 mM MgCls, 25 mM
PIPES, 1 mM CaCls, 0.1% BSA, pH 7.2)& o] &34 23]
AAe o 15% FBSeF MEM HjA|o| HA F=2 3|43

Ak EREED ] BT oA 9 27 vkl et an AT

w

< ice bathollA 108 &+ X5t ¥-3-Z FAAH, Al
ZajoFl 40 wWE 96—well plateZ &7]3L oJ7]|9] substrate
buffer(4—p—-nitrophenyl-N-acetyl—-8 —D—
glucosaminide 2 mM, sodium citrate, 0.05 M, pH 4.5)
£ 5o E 92 oy A7 S wigstaTt o71Al oA
stop solution 200 WE H7IFo=ZH W3- FEAAI &

At} Secretion of beta—hexosaminidase (%) = [HHZF<]
THE - (FEAITY THE / g2 4%)] x 100

6) SIAED =F

HTA| 2z A BH|E= s|AERe] =8 S5 st
o] MEZE 6-well culture plateo] £33l DNP-IgE (0.1
ug/ml)E At R wistaTt. o7le] 1 mg/ml FE
o] FE-S A Este] 1A1ZF Bt et & DNP-HSA(10 ug
/md)& At 3A7F Fet vikto 2 JAETE (A
Aot S48 9F) ice bathollA 1087F AAstHoH
Hjofo] Bt AFEol-S 96—well ELISA plateo] 100 ul®
711 Al H2E s|Asyl Z=4  7]|E(histamine

release assay kit)E ©]-&35}o] 2A3}g ).

7) AOIEFIRI &H

H|GEA| Zof| A BH|El: TNF—¢ 9 =2 23317 st
o] MEZE 6-—well culture plateo] £3F3lx2 DNP-IgE (0.1
ug/m)E Aelste] s wjFet the 1 mg/ml FEO] FE
< AHste] 1A7F B¢t stk of7]e DNP-HSA(10
ug/m0)E Agste] 12417 B¢t WiFFO2ZHN TNF—o HH]
£ f=dtgon, RREEAS 93l ice bathollA 1087 3
X3kt wioFo] B AENES 96—well ELISA plateo] &
713 TNF-¢ %%E2 TNF-a =4 7]|E(TNF-« EIA kit)
£ o] g3t A3t

8) SAEN AY

A dojxd Ao FAH {942 GraphPad
Prism 5.0 2AZ2 WS o] gt APF F HF+EEH
212 FASRA, 7 &9 HAXY SAA fY4E
p<0.05 &)X Turkey—Kramer multiple comparisions

testoll <&l A3t

2 3
1. AZE47A

71 HEAHmOP)2] RBL—2H3 AZojA e EAA=ES
H7ksl7] ¢4 WST—1 assay & <33ttt 1 A3, 1
g 1914} o] NlERE vkt diZ=FH(control) ¢ AlEAY
2= 100+1,78%F 2™, mOPE 0.1, 0.5, 1, 2, 3 mg/ml
2 AY3HS o 22 98.51+3.99 %, 95.45+0.72%,
90.08+0.91%, 87.33+7.11%, 80.61+1.25%%2 ZA o]
74 & HEARS. RBL-2H3 A ZOA 1 mg/ml =714 A
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Fig. 1. Effect of modified Okbyungpoongsan on cytotoxicity in
RBL—2H3 cells.

Cells were incubated with different concentrations of modified
Okbyungpoongsan (mOP) for 24 h and then cell viability was
measured by WST—1 assay. The results show mean value of
three independent experiments (SD = bars). P { 001 vs.
Control.

2. RBL—-2H3 A9 233l dig ax

HTNZ= S|AENIE Zdbste oy 7kA] FEu/iEd
o] e IAPo=R YA Sled FEAT o gzt
Hozx fso] gH=r] weS st "o, webd
HgbA| 2 galgle) ofgl Zim&HEAe aaE ERlsk] 9
a4 RBL-2H3 AlZo] 7luj&F4its A2t & anti—
DNP-IgE—antigen complex©l 2J3t €33 @A toluidine
blue @Moz st 1 Ad, IF 2049k Zol
IgE-antigen complex°ll <3 "ol F=dH dRL
(AI/D)elM e Az o] EEYstn Axd W 1ol
MERHOE FEHAY FHo] oA = AL JFE +
Ao, 7HEHFAHmMOP)E 1 ng/ml = AT AlE
M= BAAZY FAH 98 E= ¢8 JHE FAsH
A Az | agee] YR 3skE FHE AT EAN
gatgo] aatdgo R AAEE SRttt

Fig. 2. Effect of modified Okbyungpoongsan on IgE—antigen
complex—induced degranulation of RBL—2H3 cells. Cells were
incubated with DNP—IgE (0.1 ug/m@) for overnight, treated with
modified Okbyungpoongsan (mOP) 1 mg/md for 1h, and then
stimulated with DNP—-HSA (10 pug/md) for 3h. Cells were stained
with toluidine blue, and observed by microscope (x1000). Normal,
cels only; Al/D, ant—DNP-IQE treated after the treatment of
DNP—HSA. Al/D+mOP 1, anti-DNP—IgE—HSA teated cells and then
treatment of mOP 1 mg/ml. mOP 1 mg/md—treated cells only.
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3. Beta—hexosaminidase release

Beta—hexosaminidasex= & gF4 H|TEA|3Z O] S| AEM0]
A7E T Qholl EAste] 7 Aol Qe A vte g B
HlEo] dF27] g IR gty ARE o|§EHL
Qon g =27 AAELY] gy S 8T AR
ARSET QY. wheba] ZhuEALY] vighA| o)A e] g
og AR ot &a9E Elstr] AsiAl vRbAEY SAF
AEz2Ee g3 % 5l= beta—hexosaminidased] =
=5 SAsHT. 1 Ad, I 394¢ Zo] DNP-
IgE—BSA9] ol& EAstEl RBL-2H3 A|Z2EE beta—
hexosaminidase?] o] ZF7lstg o, ol& 100%Z 39
o 7S FAHmOP)E 0.1, 0.5, 1 mg/ml HE=E A3}
FE o ZZ 93.88+2.23%, 58.04+4.94%, 41.96+
49492 & SEHOE FAEGH

150

Das

mOP (mg/ml)

Control

gooo

(% of control)
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Fig. 3. Effect of modified Okbyungpoongsan on IgE—antigen
complex—induced  secreation of beta—hexosaminidase  from
RBL—2H3 cells. Cells were incubated with ant—DNP—IgE (0.1 g/
md) for overnight, treated with modified Okbyungpoongsan (mOP)
1 mg/md for 1 h, and then stimulated with DNP—HSA (10 pug/md)
for 3 h. The levels of beta—hexosaminidase in culture supernatant
was measured by beta—hexosaminidase release assay kit. The
results“show mean x@lue of three independent experiments (SD =
bars). P{0.01 and P{0.001 vs. Control.

4. 3|2l Rulo] i3 a3

gste iz RE gl os) ZulH: 3|AE
Hlofl thigt 7hn|&EAte] anE eelsty] ffs) Al
ozRE sAEe FEE GaUiREHoR A
3 A, 39 40049 Zo] ARAEAAE s|AEY] FE
7} 20.27+£4.87 p M2 WA ZA€ y¥HH, IgE—antigen
complex?] oJ3] A=g wol d|aEgle] fd iz
(AI/D)eAE 122.69+8.49 4 M2 @A) Z7HEIc) E3
7ha) & HFAHmOP)E 0.1, 0.5, 1 mg/ml HE2 A5
o S|AERIY] F=rb ZbZE 105.16£5.04 4 M, 4552+
2.79 u M, 35.46+6.35 y MZ SH= o] 70| SHFAL ]
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Fig. 4. Effect of modified Okbyungpoongsan on IgE—antigen
complex—induced release of histamine from RBL—2H3 cells. Cells
were incubated with anti-DNP—IgE (0.1 pug/md) for overnight,
treated with modified Okbyungpoongsan (mOP) 1 mg/md for 1 h,
and then stimulated with DNP—HSA (10 pg/m) for 3 h. The levels
of histamine in culture supernatant was measured by
enzyme—immunoassay. The results Srlgw mean value of three
independent experiments (SD = bars). P{0.001 vs. Al/D.
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st HTNZRRE EH|EE A EFRRII TNF-
a o Higt 7tuleyIAte] a3E FRlty] flal A|lEufg
©2HE TNF-¢ ¢ $E& ELISA Wo =z =3alqr},

I A3, a9 50xek Zo] FAAEZME TNF—a 9
27 2.89+0.19 pg/mE I &AFHYen, IgE-
antigen complex®] oJ&] EAZIHOoZHN TNF—a 9 %7}
19.50+0.85 pg/mE Z7}EQtt T3t 7L EHEZA(mOP)
< 01, 05 1 mg/ml =2 AP w I
16.23+2.56 pg/ml, 10.97+3.54 pg/ml, 10.81+2.24 pg/
mE TNF—q¢ o BH|7} & o)zZoz Zagto gy 7ju|
S FAto] ZASE BTN Z A TNF-« EHIE 74K
o2 RS JAISHE AR Yepylth

3 Normal
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Fig. 5. Effect of modified Okbyungpoongsan on IgE—antigen
complex—induced production of TNF—a« from RBL—2H3 cells. Cells
were incubated with anti—-DNP—IgE (0.1 pg/md) for overnight,
treated with modified Okbyungpoongsan (mOP) 1 mg/ml for 1 h,
and then stimulated with DNP-HSA (10 ug/md) for 12 h. The
levels of TNF—e in culture supernatant was measured by
enzyme—immunoassay. The results show mean value of three
independent experiments (SD = bars). "P{0.05 vs. Al/D.
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dY=27] A GFEXEE FE HTAE Y3 HT
Az gaky oA, vTAZERE s|AEY {9 oA 5 F
2 HeNZ 283 B9 EEE PO AEA, JEHE
Z1A, FLEA, SstA] g A3A 5 ohFskA ARgst
I 9o, Iy @A7RE A SN Tksskd
TEAQ XNE7F HA g1 Qs AXoln HALE tpeFstA
BuEs Qb webd Holl 3ok olgste] WYr|s
< ZESAY Aoz Al EAE AdstEe =
go| @o] oo Y wehd B AL AE 21
TAY HERES ST F17] she] EsEURIEEEQ] ER,
¥, gl eSS SN EgER )IE, mERE
Ql FES A7FeHEaL, FESEEES S7H717] st st
%ol AT AREE HEE Zhvlste ZhulS w34k E
JJEEL, modified— Okbyungpoongsan ; mOP)S At
dY27] g 2EaIE AFsAh

7H S EAY] S ET] g thE 2d 8535 FRIst
7] 8iA B|HA|EF(RBL—2HS basophilic mast cell) 25
E] IgE—antigen complexo] &3 =S+ 35 dAT}
3] AEH, beta— hexosiminidase, TNF—a 59| 3}sHajj7)
4 8HE &Astg e, 1 Ad 7S
HTA| 2o A gTEE JAIFCEZH o5 EHlE FYFe
2 AgAste] HgtAEZ w7 g E7] 9SS e ¢ Y= A
o2 Uggt

RBL—-2H3 A|Z+E 313 9] basophilic leukemia cellZA]
IgE Eo] 8H4¢ FcERIE 7MA2 Qo] IgE A=) 23]
S|AEE 2 BEeElste AlZzolw, dykAQl FUHY27] a%
2 olggt H|TA|2Y] GRS st WHOE Ay A
AEo] Aoyt 23 Al s|&ERIE 34 [fElEl= beta—
hexosiminidase A A=e}l 3| AEHHIQ kS =ATO ZH
B7131A4] "l Beta—hexosaminidasel:= &Gt B]THA|E
9] s|AElo] AAgHE I Qo EASte] v|E, 4], ofE
o 5at Z2 Fo gEE7] A RS g5 ME
go g A BEHEBEE gag] A x2 o9 383514 ol
ga Qo B AFold 7huSEARe RBL-2H3 AlZo]
A IgE—ulj7i 2183} beta—hexosiminidase®] #H|E A
oz FAH 27| a5F Vet viRkAxZe gty
o28g gujEe IFupiEE F s|AETle] 7 wEA
el dxEd] gk B 3K, g8 2, 71EA
BET 5, Forxdo] oist AAxe 8] FHE 52
ol SAE BUNES ISk, FFARIEFIE AEd
AMHES ZE2AEETAYOY AHoplR 55 A, Eug
oz A& Y G52 gush Gk,

HTA 29} SHF= Bgol Azd W S48 gl
Wright's ®+= Giemsa @A s @715 A =z ®
3l toluidine blue, alcian blue, anilin dye 5ol <J3[A]
metachromaticdA] THES FeeH o= g Axzeol 13
=P, 2 dAFo|A RBL-2H3: IgE-uj/ 2atgsiges
# toluidine blue BMolA AYMZ= B2 A=z &
o] BRI A2 Y Hyo] MERHORE RESEHAY F
ol oA Y= AL FHT = U9 S Apu|gTAE
o] 2IEE AAIFo RN A2t FASHA AEA | I
HEo] AP 3k FHE FAISkE A s

HThN| 2= IgES 4279 Z2FS 8 4%=H o
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g B3 Zr|ukgol vy gy =
7] ¥goll= A A=l k. TNF-a & &3
FEAIEZIRICZA F2 HTNEA A EAFoz vt
o tjaAzel gEY o A - EREHOEHN toke 4%
U Fshe AAE g 27 d5uhsdl Fagh IS
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