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Anthocyanidin inhibits immunoglobulin E-mediated allergic
response in mast cells
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Abstract: This study is to investigate the anti-allergic effect of anthocyanidin and to explore its possible
mechanism. The experiments of passive cutaneous anaphylaxis reaction (PCA) and colorimetry were used
to determine the effect of anthocyanidin on degranulation of mast cells in vivo. For in vitro study, various
concentrations of anthocyanidin (100, 50 and 25 pmol-L™") were added to the culture medium of mast cells
cultured with 100 pug-L™" of dinitrophenyl (DNP) specific IgE overnight. The azelastine (100 pmol-L™") was
selected as the positive control. The antigen (DNP-human serum albumin, DNP-HAS)-induced release of
degranulation was measured by enzymatic assay, histamine was determined by EIA, and interleukin-6 (IL-6)
and tumor necrosis factor-a (TNF-a) were measured by Western blotting, separately. In addition, the effects of
anthocyanidin on phosphorylation of NF-«B, p38MAPK and Akt were observed by Western blotting. The
results showed that treatments with anthocyanidin (100 and 50 mg-kg ') were followed by a decrease in PCA of
rats. Anthocyanidin (100 and 50 umol-L™") obviously suppressed the degranulation from mast cells, whereas
results from anthocyanidin (100 and 50 pmol-L™") group indicated significant inhibitory effect on histamine,
the calcium uptake, TNF-a, IL-6, phosphorylation of NF-xB, p38MAPK and Akt of mast cells induced by
antigen. Anthocyanidin may suppress the anaphylactic reaction by inhibiting the action of mast cells. NF-xB,
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p38MAPK and Akt at least in part contribute to this event.
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Table 1 Effect of anthocyanidin (C3G) on IgE-induced PCA
in rats. Anthocyanidin or azelastine was orally administered
at 1 h prior to the challenge with antigen (DNP-HAS). Each
amount of Evans blue represents the mean + SEM of five
independent experiments. “Inhibition (%) = [(amount of Evans
blue without C3G—amount of Evans blue with C3G)/amount of
Evans blue without C3G]x100. P < 0.05, P < 0.01vs control
group; P < 0.01 vs normal group

Goup Treatmeﬁr}t Amount of Eylans Inhibition®
/mg-kg blue /pg-g 1%
Normal 0 43.78 £ 1.43 -
Control 0 156.45 +9.23" -
C3G 25 134.45 £8.75 14.10

50 120.12 £5.42 23.07"

100 98.42 +5.35 35.89"

Azelastine 100 76.42 +3.78 51.28"

2 HEEMEXMAEYMEEIER
WHZE (25~100 pmol-L™") X MK 4 B3k 1k JL
TR (K 2).
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4 HEZEN TNF-a 1 IL-6 EARIEHEIE
Western blotting 4% 7 't 25 [ 43 B b7, ALK
WL A 41 M TNF-a A1 TL-6 25 [ 30K 545 1F %) 1R
AR, EHE 50 M 100 umol- L™ ¥k & 41

TNF-a F1 1L-6 £ [ 3R 1A 8 49 ) 45045 70 ) 1 21 0 Y ok
(), BEAETE 2 REA R A S 0 iR s 2%
SEN A A .

Table 2 Effect of anthocyanidin (C3G) on IgE-mediated
histamine and calcium uptake rat peritoneal mast cells (RPMC).
Inhibitory effect of anthocyanidin anti-DNP IgE-mediated (4570,
histamine release, calcium uptake) from RPMC. RPMC were
preincubated with anthocyanidin at 37 *C for 30 min prior to the
incubation with DNP-HAS. Each data value represents the
mean = SEM of five independent experiments. P < 0.01 vs
control group; *P < 0.01 vs normal group

Treatment Histamine release Calcium uptake

Goup /umol- L™ Asm /ugmL™! /nmol-L™"
Normal 0 1.66+£0.68  0.07+0.10 39.35 +3.31
Control 0 1.61£0.76  1.31+0.12" 14778 +8.13"
C3G 25 1.62+0.89  1.10+0.10  134.12+4.36

(15.16) 9.17)
50 166047 043012  89.48+4.78"
(65.71) (39.98)
100 1.62+058  0.19+0.117  57.35+3.45"
(90.11) (61.75)
Azelastine 100 1.67+045  0.11+0.097  43.73+3.47"
(92.33) (70.47)
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Figure 1 Inhibitory effect of anthocyanidin (C3G) on the anti-
DNP IgE-mediated TNF-a and IL-6 protein expression in RPMC.
RPMC were sensitized with anti-DNP IgE and preincubated at 37 ‘C
for 30 min in the absence or presence of anthocyanidin before the
challenging with DNP-HAS. The protein expression of these
cytokines was measured by Western blotting. A representative
result was presented among at least five separate experiments
with similar results. Each data value represents the mean + SEM
of five independent experiments. P < 0.01 vs control group;
*Pp <0.01 vs normal group
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Figure 2 Effect of anthocyanidin (C3G) on NF-«xB expression
in nuclear (Nuc) and cytosolic (Cyt) protein extracts from
anti-DNP IgE stimulated RPMC. A representative result was
presented among at least five separate experiments with similar
results. A: Representative of Western blotting images revealed
the expression of nucleus and cytosol p65 protein. fS-Actin was
used as a control of protein loading to cytosol protein. B:
Quantification of the protein data. Level of cytosol p65 protein
was normalized to f-actin level. The ratio value of (nucleus:
cytosol) in NF-xB p65 protein was expressed as relative fold
activation in comparison with control group. Values correspond
to the mean + SEM of three independent experiments. P <
0.01 vs control group; P < 0.01 vs normal group
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Figure 3 Effect of anthocyanidin (C3G) on p38MAPK and
Akt activation in RPMC. RPMC were sensitized with anti-DNP
IgE and preincubated at 37 ‘C for 30 min in the absence or

Relative density

Normal Control

presence of anthocyanidin before the challenging with DNP-HAS.
Phosphorylation of p38MAPK and Akt was analyzed by Western
blotting assay. A representative result was presented among at
least five separate experiments with similar results. P < 0.01
vs control group; *P < 0.01 vs normal group

Rtk IgE nf 500454, W6 FeeRI, A% 5K
2 Hf 38 R R TS 22 o 28 Tk A L) U T
RN R LS, BT TNF-ay IL-6 555 1 148
R NA A, AR5 5 ik 0 e i
HE 40 5 A S5 77 2E 1K) TNF-a S 35 (K i 40 N 7,
"B AT I P R A0 R /B 43 (i E RE 4 g
WIS, I rT RN e i 4 It 3 45 DR AR IR, A
113 1 B I it 1) s T e NS 8 5 22 P 40 45 ke 2
WA TL-6 51 28 Al M DX 7, (RS B SRE S IV 34 ] 1
5T I T MR AT R LK A B ) A A R N, 5 T ROE
IR A S, o J e R VE T RS RIE, R
20 PN () A AR FeeRT 75 -5 A0 K 40 it ot Sk
(I HRE R R, VR IRFIT 4 B Bos, 16T % BiE
WAGNEIR D 1B 753 AL K40 B A DY IAE, e ke vy 4l
IS X4 L 3t A 58 SR A0 R R (R R TR S Ak, AR
R, 675 220 K BB 2l Je ki 5 |k 1y 0
B A B IR o VR AR B AR AR A 5% 3]
A6 Z AL 40 M e ROk (14 ] B, 4 T 2 Mk
TNF-a. IL-6 555 T RV R ARG £, X nlf[g



-38.

Zj27 244k Acta Pharmaceutica Sinica 2012, 47 (1): 34-38

R HE Z YU B HLEIZ —.

MAPK {55 # S EEAH ERK. JNK.
p38MAPK WPj%, FEAERAES 5 A By T )i 5
YEH - BIFFUHRE LR JIE K40 i p38MAPK i IR AY ] JG
NF-xB ik, It i TNF-a. 1L-6 25 5 AE 40 e [
TRIPE AN, WF YR, R AE KA AR 22 B O 4
4 ZARLLR, it PI3K/AKt 15 524 L IL-6 44
EZH M R 7 (7 A, BT Akt AR 4 BT AR 16
WORL I ﬁ*ﬁ:ﬁé%ﬂ/ﬁﬂ%, H55 2 Fof 48 Jfa A 1 43 W4
e QU AL 25 AR W A6 T 2 ] e 40 i
p38MAPK HI Akt [k, — s Fe e ) 1 ALK
20 0 1% It ROR. o

NF-«B &2 5 RAE ol W IR BB s N1
A BUIORE [ B R AR ALV E TS 1, IERIRAE,
NF-xB 1 p50. p65 MR —SRARLL K, 77 T4
M srh, G S HAEIR T kB 45, LUEE RS
P18, B A5 SRS, kB #i F%f#, 3516 NF-«B,
512 4k AT R O, wF AT R, p38MAPK Al
Akt [FIBERRAL PGS NE-«B ikt ¥, VE& aE oY
RN, {7 2 0] AP AL K 4 Mo B i TNF-a. IL-6,
[ I A) LAl p38MAPK 1 Akt ERR1L T A% &
FH NF-xB 3Rk, Kk, fE#F AT 2] fgil
4 p38MAPK/NF-xB 8% Akt/NF-xB 15510 4 B
Wi TNF-an 1L-6 55 2 AE 41 B PR 7 1) 7= 4

References

[1]  Min SW, Ryu SN, Kim DH. Anti-inflammatory effects of
black rice, cyanidin-3-O-beta-D-glycoside, and its metabolites,
cyanidin and protocatechuic acid [J].
2010, 10: 959-966.

[2]  Park SJ, Shin WH, Seo JW, et al.

Int Immunopharmacol,

Anthocyanins inhibit airway
inflammation and hyperresponsiveness in a murine asthma
model [J]. Food Chem Toxicol, 2007, 45: 1459—-1467.

[3] Jiang S, Nakano Y, Rahman MA, et al. Effects of a Dictamnus

dasycarpus T. extract on allergic models in mice [J]. Biosci
Biotechnol Biochem, 2008, 72: 660—665.

[4] Shin DY, Lee WS, Lu JN, et al. Induction of apoptosis in

human colon cancer HCT-116 cells by anthocyanins through

suppression of Akt and activation of p38-MAPK [J].

Oncol, 2009, 35: 1499—1504.

Int J

[5] Choi YH, Yan GH. Anti-allergic effects of scoparone on mast
cell-mediated allergy model [J]. Phytomedicine, 2009, 16:
1089-1094.

[6] Choi YH, Yan GH. Silibinin attenuates mast cell-mediated

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

anaphylaxis-like reactions [J]. Biol Pharm Bull, 2009, 32:
868—-875.

Choi YH, Yan GH. Ellagic acid attenuates immunoglobulin
E-mediated allergic response in mast cell [J]. Biol Pharm
Bull, 2009, 32: 1118—1121.

Yang JH, Son KH, Son JK, et al. Anti-allergic activity of an
ethanol extract from Salviae miltiorrhiza [J]. Arch Pharm
Res, 2008, 31: 1597-1603.

Nomura H, Ohtsuka T, Tadokoro S, et al. Involvement of
ELKS, an active zone protein,

RBL-2H3 cells [J].

in exocytotic release from
Cell Immunol, 2009, 258: 204-211.
Azzolina A, Guarneri P, Lampiasi N. Involvement of p38 and
JNK MAPKs pathways in substance P-induced production of
TNF-alpha by peritoneal mast cells [J]. Cytokine, 2002, 18:
72-80.

Desai P, Thurmond RL. Histamine H(4) receptor activation

enhances LPS-induced IL-6 production in mast cells via ERK

and PI3K activation [J]. Eur J Immunol, 2011, 41: 1764—
1773.
Fukao T, Terauchi Y, Kadowaki T, et al. Role of

phosphoinositide 3-kinase signaling in mast cells: new insights
from knockout mouse studies [J]. J Mol Med, 2003, 81:
524-535.

Azzolina A, Bongiovanni A, Lampiasi N. Substance P
induces TNF-alpha and IL-6 production through NF kappa B
in peritoneal mast cells [J]. Biochim Biophys Acta, 2003,
1643: 75-83.

Lin YJ, Huang YH, Zhen YZ, et al. Rhein lysinate induces
apoptosis in breast cancer SK-Br-3 cells by inhibiting HER-2
signal pathway [J]. Acta Pharm Sin (Z§%%2%4)), 2008, 43:
1099-1105.

Liu LB, Wang YP, Pan XD, et al. Exendin-4 protected
murine MIN6 pancreatic S-cells from oxidative stress-induced
apoptosis via down-regulation of NF-«B-iNOS-NO pathway
[J]1. Acta Pharm Sin (25§%25%R), 2008, 43: 690—694.

Klemm S, Ruland J. Inflammatory signal transduction from
the Fc epsilon RI to NF-kappa B [J].
211: 815-820.

Perkins ND.

Immunobiology, 2006,

Integrating cell-signalling pathways with
NF-kappaB and IKK function [J].
2007, 8: 49-62.

Prasad S, Madan E, Nigam N, et al.

Nat Rev Mol Cell Biol,

Induction of apoptosis
by lupeol in human epidermoid carcinoma A431 cells through
regulation of mitochondrial, Akt/PKB and NFkappaB signaling

pathways [J]. Cancer Biol Ther, 2009, 8: 1632—1639.



