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Effects of Several Flavonoids on KU812 and RBL-2H3 mast cell line
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Allerglc disease mcludmg atopic dermatitis (AD), bronchial asthima and rhinitis are inflammatory responses, AD is a chronic,
recurrenl milammatory sksn disease thal have symptoms such as pruritus. Allergic responses asscxmate with mast cells which
'\"play as the major eiiec1or cells in immediale hypersensitivity {type | response} through activation via the high=atfinity 1QE
receptor, Fece RI, although many other functions have recently been discovered for this cell type, Interleukin-8 (IL-8) is a
cytokine thal produced by various types of cells upon stimulated by antigen, inframﬁnatory stimuli and exerts a variety of
functions on mast cells and neutrophils. Release of histamine is a degranulation marker in stimulated mast cells. Flavonoids are
chemical substance in plants have anti-baclerial, anti-viral and anti-inflammalory effects. We investigated the effects of
flavonoids on the expression of IL-8 on KUB12 cells using flow cytometry and the inhibition of histamine release on RBL-2H3
cells, Mast cells stimulated with phorbol myrisiate acetate (PMA) plus calcium ionophore A23187 and treated -with flavonoids
suppressed IL-8 and histamine. We found that most of flavonoids inhibited the expression of IL-8 on KU812 cells and the
histaming release on RBL—2H3 cells. Therefore, these results suggest that flavonoids have connection with expression of IL-8
and inhibition of histamine release in mast cells. ( Med Lite Scl 2012:9:57-63)
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RPMI 164081 R[2} Fetal bovine serum (FBS), Antibiotic—
antimycoticE GIBCO (Grand Isiand, NY), Dulbecco's
modified eagle's medium; DMEM)»2- Hyclone (Logan, UT)2.E
e pdglon) xZFAE AME Phorhol myristate acetate
(PMA)2F Calcium icnophore A23187-2 Sigma-—aldrich
chemical Co, (St. Louis, MO)2F-8 48] A8},

N ERTL W7} (WST assay)ell AMEE Al2Fe] Ez—Cytoxs
Daeil Korea)®) A& AMERor, Algz AHo|gh Eaiiinol
E % Hesperidin, Hesperetin, Neohesperidin, Naringenin,
Quercitrin® Sigma-alderich chemical Co.9l|l4], Naringin
Fluka (St. Louis, MO)olA Fela AME-ct. Nobiletin,
Tangeretin® Wake (Japan), Quercetin® Cayman chemical
company {Ann Arbor, MI)*|A, Quercetagetin® Extrasynthese
genay france (France)of|4] +1%ic}.

FAHE BH (Flow cytometry)o] AFE¥E Golgi Plug™
(Protein transport inhibitor)®= BD (San Jose, CA),

Paraformaldehyde (PFA), Anti-human IL-8 &A= Zt7t
Sigma-—aldrich chemical Co.2} BicLegend (San Diego, CA)el|
A FUgled, sAeM -FE] (Histamine release) <3| F7e
ALE  Tyrode buffere= Biosesang (Korea), O-
phtaldealdehyde{OPA)E Sigma-—aldrich chemical Co. oA 74
3 ARgFITH

2, =Y R Alzx2

Alge] ARRSE AlEQ] KUBI2E 10% FBS, 1% Antibiotie-
antimycotic® #7138t Hydroxyethylpiperazinylethanesulfonic
acid (HEPES)7} 23t=lo] ¢l RPMI 1640 1|4 eiok=|qd
21§, RBL~2H32 10% FBS, 1% Antibiotic—antimycoticZ 37}
F DMEMe|A] s glct. wieke 3709 2o 5% COvt &
AF= efelolA uherslict,

KUB12, RBL-2H3 AlZe]| A3t Eeti wo|= A8 DMSO
o X34 7t B HMR Ao, ARHle iR
FBSE 71817 g2 FEA 27A o|FoFch

3. MEMES W7 (WST assay)

Algof] g Axe) WEFHE YopRr| 3] WST assay s
£ 96-well plated] KUS12 AZE 2.0X10Fcells/mLHE
HEFF F ZF =8 ¥ (50, 25, 195 M A5 A BES 244
7t ‘Eot AA gl RBL-2H3 AlFE KUSI2 AlZ9h Zh2 4T
o (20X10cells/mL)THE AE3H & Hujdst H, 5= ¥ (50,
25, 12.5 MDZ 34T AEE 2447 Fot AP} wsT
AlerE 2 well'd 5 o8 B3 B, 37T, 5% COvt TEEE
ZHAAA 3AZE Fot wiekstn, niolaR FHo|E 2y
(Microplate reader)2 ©]-83f 450nm%] 42 ZAgch

4, SM=Z 24 (Flow cytometry)

ATog oy FEEHE -89 FHEE sy YaA
FA2 BAE 23R} 6-well plated] KUBLZ2 AZE
20X10°cells/mLIHE AFF F, DA % AAlA| (Protein
transport inhibitor)g] Golgi Plug™ 2 1 :L/mLE A7t 5], 10
M) FER FAT ARS 24A17F B9 HAHk A=)
PMA {20 nMi2F A23187 (6 pME MZE 1227 £5 A= 3
H, AEZ 4L FEHct

AZE vigRERE $71 7. 9422 (1500 rpm, 300&, 4T)
£ =3 A2 AA 51, Phosphate buffered saline (PRS)E
ol 834 23 AHACE HH3F AESHE AAHG HEe] PRSY
=0l 1.5%2] PFAZS ZF BHG 500 A4 P n2H 4o =
A2o)4 2087} 1AFCl PRSS olga)A 2F MAHStT A2
Hg AAF £, 100% MeOHE zh FE2 50064 §al 4k2o
A 1087 ¥hg-A)Fck oA PRSE 23] AlESh AReelS AA
3t E|, vforelEdl (Incubation buffer B)¢] PBSO) 348 19
Bovine serum albumin (BSAXS- 2} HHY 100 (44 W3 48
ofl A 16E3F ¥4k uigkdedo] Sl AdElelA 12 FA
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F. Nobiletin ' G. Tangeretin

Figure 1. Chemical structure of flavonoids, The chemical structure of ten kinds of flavonoid including A. Heépéridin, B.
Hesperetin, C. Nechesperidin, D, Naringin, E, Naringenin, F. Nobiletin, G. Tangeretin, H. Quercetin, I. Quercetagetin, J.
Quercitrin,
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Figure 2, Effects of Flavonoids on the cell viability in
KU812 human mast cells, Cells were pre—incubated for 18
hrs, and cell viability was determined from the cells at
indicated dose of flavonoids (50, 25, 12.5 M) for 24 hrs,
The cell viability was confirmed by WST assay. A.
Hsperidin, hesperetin and neohesperidin, B. Naringin and
naringenin, C. Nobiletin and tangeretin, D, Quercetin,
quercetagetin and guercitrin,

24 dZF] oist AR Ao AESEE BEEE ek
2 B2 (125 ME AT ARA HE JEF 9
S F= AoR AZEE AR QUS| g2, HEelA=
A E g H7t o] 8H sxRr}t %2 5% (10, 5, 2.5 M)
2 ANRE 45 Aot

RBL-2H3 AlZof digt ZelEeo|zo] SAS Fstr] 93
A Z e W (50, 25, 125 ME AREE XY 2447 F
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Mzol FdolA gtd=e FeeRlo] IgE Be E0)3Ql o7}
APE o AER Y1) 4 F=rt et =led, ol
g pre F712 A8 AAEE 954 AlESR B
shtelch, 177] | Beof PMAS Calcium ionophoreS] A23187
2 2AZE 54 =Hy, 22 A5jA 1L-89] Wde] Frkgich IL-
82 AZAE 447} o HEEtd HulElR] geke dimch 3
Aol Frele FAE Hold, 12AI7P ok Al=2alA| Hy 44
e AP o o8 AT el WS HATP, 24 °f
ZFA U 1-8 A9 XFH]UP L e B
A Ao)E B, vtNErF A4S e o, 22 915
L-80] FEHE AL g ¢ Urh Hesperidin, Naringin,
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Quercetagetin, Quercitrin®] 9ol ¥4 Wiz =34
IL-8¢ Wdeko] PB4AFLE AL X4, Hesperetin,
Nechesperidin, Naringenin, Nobiletin, Tangeretin, Quercetingl
Aol A dxdel Hugs of F7HE -8 YHEe &
¢1¥ 4t (Fig. 3A-B), 2| ®AE HES +=22] HIr}
qiz:"'-_"-]’ HESE of A=22 98 f= IL-89] FEHdy
8| v e

A © )

10.84%

Naringin
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)

17.05%
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Figure 3. Effects of several flavonoids on the expression
of interleukin—8(IL-8) in KU812 human mast cells. Cells
were pre—incubated with flavonoids (10 M) for 24 hrs,
and stimulated by phorbol myristate acetate (PMA @ 20
nM) plus calcium iocnophore A23187 ( 6 M) for 12 hrs,
Interleukin—8 (IL-8) expression was assessed by flow
cytometry. The numbers in graphs show IL-8 expression
levels on KUB812 human mast cells, A, Hesperidin,
hesperetin, neohesperidin and naringin B. Naringenin,
nobiletin, tangeretin, quercetin, quercetagetin and
quercitrin,
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Table 1. Inhibitory effects of several flavonoids on the
histamine release in RBL-2H3 rat mast cells, Cells were
pre—incubated and pre—treated with flavonoids (10 (M} for
1 hr, and stimulated by phorbol myristate acetate (PMA :
40 nM) plus calcium ionophore A23187( 6 M} for 30 mins,
After the stimulation, histamine release in RBL-2H3 cell
line was measured with O—phtaldealdehyde(OPA).

Sample '{f:l? HE: ',:g;i;::l;;‘e Pvalue

Upstimulated R B b

Stumlated - 160

Heaperidin 461.2 551 £ 354 0052

Hesperelin 389 201186 0.023
'th:‘:pe:id.in . 464 3 699+ 1024 0156

Naiugi G5 546119 0.026

Nariugenin 582.8 692 % 475 oois

Nebiletin 907 983 1040 0900

Tange: etin 361.9 67.0+ 2,98 0047

Quercetin 443 6934455 0060
Queercetagelin 195 T092 036 D00t

Quencitrin £9.1 7482295 Doas

drpe, ddeAes ASA A2E T 4 e 2ed &
7 ALE 7122R il ZelHkolEg ABS u 3LEr)
9 #eEl7t dAE=AE dotrgch A2 Fgh Fuhkleo]
of gloja] tREL] Algrt 3|2 fdE dAEe FES
R} (Table. 1). YA =& B4 Wzt oy BREEE e}
Wl o, Nobileting] H$-E Hleldh o7kA|e] AR B]2E}
e g7t QAEE A%E ZH2n Hesperetin, Naringin,
Tangeretin, Quercetagetin, Quercitrin® P4 2ol H])a{A]
94 = oA AFS eI

[L-82 A7t g5 =& A =¥ f2ERs ARlEZR]
o7 &2elNlS AASed 93E Fe AR gejzl QA
e Zetd oo g APE o) A=SoE ¢ fEH= IL-
8 a7t F7kshs AlRSt Tt AR} igle, -8 3
E Zr4A)7|e= A Ei= Hesperidin, Naringin, Quercetagetin,
Quercirine] it E3, FehR-o|=E S o AFez
olg) MEoA ZagEle gAenle] {7t JAiEE A E
4 9l&d|, o] Nobileting Hgh RE AlRHA HAAIE
vhellic, 1 Fo]M = Hesperetin, Naringin, Tangeretin,
Quercetagetin, Quercitrin F24 U= A Bort. o3
A3E F9d BuE o, Ao AR ikl F
Hesperidin, Naringin, Quercetagetin, Quercitrin®] 7§l -8
o] W@yt FAElY MAE Aol QAshs AEE HYeR
A 42y At #E g% oA EFE 7Ids & 4= k.
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