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Anti-Allergic Effect of 1,2,3,4,6-Penta-O-Galloyl-
B-D-Glucose on RBL-2H3 Cells

Yoon Hee Kim, Ye Rang Choi, Ji Young Kim, and Sang Hee Kwak
Department of Food and Nutrition, College of Engineering, Daegu University

ABSTRACT 1,2,3,4,6-Penta-O-galloyl-B-D-glucose (PGG) is a gallotannin isolated from various plants such as Galla
Rhois. In a previous study, it was reported that PGG has anti-allergic effects by inhibiting interleukin (IL)-4 signaling
in B cells. However, the effect of PGG on basophilic cells remains unclear. Therefore, the aim of this study was
to investigate the inhibitory effect of PGG on mitogen and calcium ionophore-induced allergic responses. PGG had
no effect on proliferation and cytotoxicity of RBL-2H3 cells. PGG significantly suppressed cell degranulation (histamine
and B-hexosaminidase) as well as inflammatory cytokine production such as IL-4 and tumor necrosis factor-o. The
underlying mechanism of PGG on these anti-allergic actions was correlated with inhibition on translocation of nuclear
factor-kB from the cytosol to nucleus. These data suggest that PGG is a potentially effective functional compound
for prevention of allergic diseases.
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anti-Lamin, horseradish peroxidase(HRP)-conjugated
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Biologicals(Littleton, CO, USA)olI A T3}t
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Fig. 1. Chemical structure of 1,2,3,4,6-penta-O-galloyl—B-D—glu-
cose (PGG).
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A719%2 A Pstglen, o]olA Immobilon® transfer
membranes 0.45 pm(Millipore, Billerica, MA, USA)9|
transfer A #H T}, Membrane 1X blocking buffer(BIO-
FACT BIOFACTORY, Daejeon, Korea)® 220l A 147+
&<t blocking & % Uz} @A anti-NF-kB(1:3,000, Cell
Signaling Technology), anti -B-actin(1: 10,000, Novus
Biologicals), anti-Lamin(1:5000, Cell Signaling Tech-
nology)< 7l 2]sto] 4°Coll A sF5it vl gskaitt. Tris-buf-
fered saline containing 0.1% Tween—20(TBST, pH 7.6)
Z At v o]xF A (HRP-conjugated anti-rabbit
IgG, anti-mouse IgG, 1:5,000, Cell Signaling Technol-
ogy)ell 1A17F &3t Aol A v stint. TBST= Al &t
. ECL solution(Thermo Scientific) 7] @& #-$-A171 &
LAS-3000 Lumino Image Analyzer System(Fujifilm,
Tokyo, Japan)& o]&ste] M=E gQlstgltt.

Sl 24

ARo A Ao Aol EAA 2782 GraphPad Prism
Version 5.0 software(GraphPad, San Diego, CA, USA)
£ o]&sle] EA3I3TE A3 AT= meantstandard er-
ror of mean(SEM)2. & Uetion z+ 1F 7+e B4 %
2148 one-way ANOVAE 53 Dunnett's testZ £3f
A AR AT. AL X0.055 A8 237t Atz
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YER AT PGGE 24217 5<F RBL-2H3 A Eof 2]
A} gzt Fo A4l 2belE YRR ok 1 uMe] PGG
X7 AE ol FFS vAA] krh(Fig. 2A). Eg
PGGE AE Ul 544 £33 43 0, 0.1, 0.25, 0.5, 1 uM
PGGe] Fx=olA AlE =4o] YeEbA edokth(Fig. 2B).
o)A A ERE] PGG7F RBL-2H3 Al¥9] 44 4 =4
= g gle s gelsglon, ek o9
o4 0, 0.1, 0.25, 0.5, 1 uM®] F% = PGGE

Fig. 2. Effect of PGG on cell prolifera-
tion (A) and cell cytotoxicity (B) of
RBL-2H3 cells. RBL-2H3 cells were
treated with the indicated concentrations
(0, 0.1, 0.25, 0.5, 1 uM) of PGG for 24

h. The data are the mean+SEM (n=4).
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of EAjste] A, vl ZE G 27] dhgel o3 Al
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A 2R AABA =Ao| 4834 A&H JuHis).

w2} A histamine¥} B-hexosaminidaseE A= &2
ol3l guldol ¥ 2 MAs i, PGG7F RBL-2H3 A E4)
2 PMAS} A23187 AF=Holl 2] 3 histamine ¥ B-hexosa-
minidase W& VA& 93-S Fig. 39 Ye ) PGG
= PMAS} A23187 Ab=roll 2]% histamine®] W&S 79
Ao A FrHFig. 3A). 3 PMASH A23187 A gl
93] B-hexosaminidase WZ°] A 3] F7138l9 L, o]
3l B-hexosaminidase 7= PGG 2]l 98] 0.5 M2
PGG7HA] ) 61.7% 7485l vh(Fig. 3B).
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Fig. 3. Effect of PGG on release of histamine (A) and B-hexosaminidase (B) in PMA and A23187-stimulated RBL-2H3 cells.
The cells were treated with the indicated concentrations (0, 0.1, 0.25, 0.5, 1 uM) of PGG for 1 h and additionally sensitized with

PMA (50 nM) and A23187 (1 uM) for 1 h. The data are the meanﬂ:SEM (n=4).

" P<0.001 vs 0 uM PGG.
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Fig. 4. Effect of PGG on cytokine production [(A) IL-4 and (B) TNF-a] in PMA and A23187-stimulated RBL-2H3 cells. The cells
were sensitized with PMA (50 nM) and A23187 (1 pM) in the presence of PGG (0, 0.1, 0.25, 0.5, 1 uM) for 24 h. The data

are the meantSEM (n=4). "P<0.001 vs 0 M PGG.
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Fig. 5. Effect of PGG on NF-«kB expression in PMA and A23187-
stimulated RBL-2H3 cells. The cells were sensitized with PMA
(50 nM) and A23187 (1 pM) in the presence of PGG (0, 0.1,
0.25, 0.5, 1 uM) for 30 min.
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