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Immunological Modulative Activity of Soybean Saponins: Suppressive Effect of

Soybean Saponins on High Affinity IgE Receptor Expression
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Faculty of Agriculture, Kyushu University, Fukuoka 812-8581

ABSTRACT

We examined the effect of soybean saponins on the cell surface expression of high
affinity IgE receptor (Fc e RI) in human basophilic KU812 cells. Flow cytometric analysis
showed that soybean saponin decreased the cell surface expression of FceRI. FceRI is
a tetrameric structure comprising of one « chain, one /3 chain, and two y chains. The
level of mRNA of each subunit in KU812 cells was not reduced by treatment with the
saponin. Furthermore, immunoblot analysis revealed that total cellular expression of
the FceRI « and y chains were not affected by treatment with the saponin. However,
the saponin treatment inhibited the FceRI cross-linking-induced histamine release.
The cross-linkage of FceRI causes the activation of basophils, which leads to the
secretion of inflammatory mediators including histamine. These results suggest that
soybean saponins can negatively regulate basophil activation through the suppression of
FceRI expression. Soy Protein Research, Japan 6, 104-107, 2003.
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WA & F SR S BAEIgE S AR E AL & 4
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5T 5. 20729, KIEWEBEELEICHEDS W
PL7 LIV F —ERHIZL <ATh TV 5 25, STt
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faTd HKUSI2HMINEZ FVy, mBAMEIgEZBAR D%
BRI 28R E L2 KREY R o7 LIV ¥ — g%
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KEHKR=ViIWako L W EEA L, 10% DMSO-PBS
IR L7z, AV A% 7 74 7 A231871%Sigma
LOMEAL., ¥4 u— FEEW (pH74) 13137 mM
NaCl, 2.7 mM KCI, 1.8 mM CaCl,, 1.0 mM MgCl,,
12 mM NaHCO,;, 0.4 mM NaH,PO,& 72 % X 9 IZFR#
L7z, Fce RUFEMPIA (CRA-1) (IHREEL D,
RAT 47T ar hu— o<y A1gGu ki
Dako & ¥, Fluorescein isothiocyanate (FITC) f&gk
P~ 7 AlgGPufRZProtos Immunoresearch & 1) [ A
L7z, 7a—44 b A M) — @t
DFACS Calibur z FH\w7z.
EBANEIgER B FFc e RIFEHR D BEIE

KU812fg % 1 x 10° cells/mLIZFH% L, 0, 0.5, 1.0,
5.0, 10, 20pg/mLO R = Y IIIRPMI-164055 #1C
2ARFIRGRE L7, F 72, IR 5 729,20 pg/mL
O A= VIRIMRPMI-164055 1 C6, 12, 24Wp 5 #%
L7z, 2h5offillaz milek, FceRIFFERMHUE
(CRA-1) #HW/z7a—H A+ A MY —fEFICED
e LOFce RIS = % Bt L 72
EHMMIQERBAFc e RISEHOMRNARER & LU /-
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KEAR= 2 %20 g/ mLT24IE B ALEE L 72 #ilHa 2>
SmRNAZ AR L, KHFERNZ: T T4 v — %k
RT-PCRILIC L W #eaf L7z, MBI ENENDEHIC
%uﬁﬁ&7u TEMOZT TN T T4 -

NIV ATo Tz ZABEROWETIE, 24K L

B oM &2 R, o« SISO W TP o BHILAR &
A & 7-Protein A¥ — X% FIWCRIELML, 5881
DWW T M E Y % 10% SDS-PAGEICfiEL, #
NEIHER ik 724 47 78 v MEFTIC
L 0Aro7z.
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KU812fifg % 1 x 10° cells/mL}

{¥Becton Beckinson

ZHEEL, 20 ug/mL
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DOREH R = ¥ RITRPMI-1640%5 i C 2415 [ AL EE % 17
> 7z, ML % EE, & A 0 — FERECHIEL % TEv,
20 /lg/mLO)?JJT,FC e RIWUKACRA-1B & UF10 xM A23187
T37C, 30 M sE7of, RiEZREINL, A%
IUEAERHOGRICEIDEE L2 e A8 3 Uk E

Ml oie 28 I v Eh SHiFce RIFHED 5\ 1d7h
W hAKF )T+ TA2318TARMA TV iRWwE ED
BHEZZE L7250 %100% & L7z b & Ol
Hj%?: LCHELE Bexy I &0l icidinz
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BISHT2REY R DR

b MR FEERB I RKUSI2 % K54 R = ks
HWCEHE L7214, FeeRIOMBFREEHES 70—+
A AN =B L DR L7z, ZOREE, KEY
R = 135.0 pg/mLLL DS TFc e RIFEH % 401 L
7z (Fig. 1A). F7z, ZoWlNEHE 120 B DET
Bl s nz (Fig. 1B).
ERMMIERTAOEERRICL > THFESIIZE
24 I UHHERICRT 2REY R OME
PRZVICK BFce RIOMBLREHRFADOK T 25, £
DA L > CTHBINDL LAY I VA ET
SN EE L7z, AR Z 220 pg/mLT240 AL
L 2KUSI2HIZ IV 54 F 7 7 + TA23187
THIB L, Bt Ehize 2y I v ERME LD, #
ORI R SNk o 72 (Fig. 2). —J7, FeeRI
EYATYABEIE T 22 L CHEENL LAY I UK
HMEREY A= VLM THAELRIR T 2R L
(Fig. 2).
EHRMEIQERREEBREOMRNARE S LU -AH
BRBINTIAEV R OHE

A2, KEHFE= 212 X BFce RIZEBIHNHIHERE % B

235720, FceRIODHK T 72 =y FTH Y,
MR~ DOFRINZNLIETH HFceRla B L Uy D
mRNAZEBL L~V 12 K558 % RT-PCR% & (124
Frray MEIZEDBET L. Fig. 3IR3 &9 1
kE%f:VMEKiéFuRM£;UyﬁmMM%
BADOEEIIED HNT, FeeRIFEHOIHIZZ N
RxMﬁ7lﬂ7F®ﬁ5VAWT@%W#@5Lﬁ
ZEDREEENIz. F72, FeceRla B LUy #HOK

tAE%E BwlhbmHEBgshthror:
(Fig. 4). 2oz enrs, REFR= 2L LHE
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Fig. 1. Effect of soyasaponin on the cell surface expression of Fce RI in KU812 cells. (A) For dose-dependent test,
KU812 cells were cultured in the presence of different concentrations of soyasaponin for 24 h. (B) For time-
dependent test, KU812 cells were cultured with or without 20 g/mL soyasaponin for 6, 12 or 24 h. Then,
cells were incubated with CRA-1 (solid line) or mouse IgG2b (thin line) as the isotype-matched negative
control followed by staining with the FITC-conjugated goat anti-mouse IgG. The value indicated in the
figure was the percentages of Fc e RI positive cells within the indicated marker region.
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Fig. 2. Effect of soyasaponin on histamine release from

106

KU812 cells stimulated with anti-FceRI mAb or
calcium ionophore A23187. Each value is
expressed as mean £ SD (n=3). Asterisk
indicates a significant difference from saponin
non-treated cells (* P<0.05).
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Fig. 3. Analysis of the mRNA level for FceRI « and y
chains in KUS812 cells treated with soyasaponin.
(A) Structure of FceRI. (B) RT-PCR analysis.
After treatment with 20 zg/mL soyasaponin for
24 h, FceRI a, y and G3PDH mRNA were analyzed
by RT-PCR followed by Southern blotting using
specific probes for FceRI «, yand G3PDH.
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Fig. 4. Immunoblot analysis of the cellular FceRI « or y
chain protein expression in KU812 cells treated with
soyasaponin. Cells were treated with 20 xg/mL
soyasaponin for 24 h. Immunoblot analysis was
performed on whole cell lysates using the anti-FceRI
« or y chain antibody.
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~ A MR ER O LB, IgEA A L7727 LV E—RIED5] &4 & 7% B A
W IgEZ R Fc e RIEHUICK§ 2 K K= Y OfEHIZ DWW THET L7z, KEH K= 1350 ug/mL
VLo, b MAEEEREMIEAAKUSI2OMIERE IS BT A Fee RIS AZIHI L, ZOHHlE
PEIZI2BE I H DI CRIZE S 7z, $72, B A% 3 USRI RE S K= VLo 8 % ) L
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5727, FeeRIDZEAEHM THFE SN L L 2 ¥ I I K B = B CF BRI T 2R
L7z, RIZ, REHR= I X HFce RIBSHIGIMEZ W S 212§ 2720, Fece RIOKY 7 1=
v N THY, MEET~OREBILHETH HFceRlaB & Uy SIOMRNAZEI L NV IZ RIETHE
FHET LR, KET R VBIC X AFceRla B & Uy SImRNAFSHADEEII0 5 1§,
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