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Pharmacological Activities of Flavonoids (I)
—Relationships of Chemical Structure of Flavonoids and their
Inhibitory Activity of Hypersensitivities—

Chang Johng, Kim and Jin Mo, Chung
College of Pharmacy Chung-Ang University, Seoul, 156-070, Korea

Abstract— The activities of twenty-one flavonoids and their related compounds on the hypersensitivi-

ty reaction against various antigens were studied /z titro and in vivo.

1.

Generally flavonoids inhibited significantly the homologous passive cutaneous anaphylaxis (PCA) in-
duced by reaginic antibody as compared as anaphylaxis by compound 48/80-induced mast cell de-
granulation, and so more strongly active in the lgE-mediated anaphylaxis than non-IgE-mediated
anaphylaxis.

Flavonids inhibited remarkably Arths reaction, hemolysin titer, delayed hypersensitivity, haemag-
glutinin titer, rosette forming cells and plague forming cells against sheep red blood cells, and so it ex-
hibited that flavonoids inhibited type 2, 3 and 4 hypersensitivity.

. Quercetin, kaempferol, hesperetin, disodium cromoglycate, malvin and baicalein were active dose-de-

pendently in the all types of hypersensitivity. Fisetin, daidzein, morin, narigin, flavone, catechin; rutin,
hesperidin, neophsperidin, apigenin and chrysin were significantly active in the various types of hyper-
sensitivity, but apigenin, rutin and catechin were less active in the delayed hypersensitivity. Taxifolin
was significantly active in PCA and histamine-induced anaphylaxis except other types of hyper-
sensitivity. Rotenone and cyanin also inhibited all types of hypersensitivity, but they are toxic.
Based on these results from hypersensitivity, the following flavonoid structure-activity relationships
became apparent.

1) Flavonoids with Cy.3 double bond in C-ring were more active than that of C,.3 saturation.

2) Flavonoids with C, ketone group in C-ring were more active than abscence of them except catechin
and malvin.

3) Flavonoids with benzene ring at positions 2 or 3 in C-ring exhibited same activities.

4) Flavonoids with opening of the C-ring does not abolish their activities.

5) The glycosylated flavonoids in position 3 or 7 was less active than their aglycone.
6) Flavonoids with the more hydroxy group in A and B-ring were more active.
7) Flavonoids with or without C5-OH did not change their activities.

Keywords O Flavonoids, hypersensitivities, anti-allergy, passive cutaneous anaphylaxis, mast cell de-
granulation, histamine-induced anaphy laxis, hemolysin titer, Arthus reaction, plaque forming cell,
delayed hypersensitivity, rosette forming cell.
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P2l gEgsleigich, = % flavonoids & Ag] 2
ke EAdol A B oAt A= AFkA] &
#2202 ik, 9 # allergy, 7 #i
g?ﬁ%’ 15) W’ 16—19) mb’ 20-24) j;}"b‘%’ 25) ﬁ
virus, 26) sé;dsg /(6] 0_41 }_ﬂ’ 27-29) ﬁﬁ, 30,31) ﬁﬁ@ﬂ;
F22-39 5ol Qlat, AT, nHEF o G
WA 5o obzhgsse] gl odEA i, o
#A flavonoids 7} 4 Sej2e-& Ze A
£ flavonoids 7} &4, 32% DNA %< bio-
logical polymer® 392} w23}t F&404D
% chelate FERAERCl 78l A% (electron
transfer)**~*®°]1} free radical 2| {§=1ER (scav-
anger) 90| Q3 vlopr} ZhE EERSSVe| ARg-
< JAIFt ZAERFAEE AT wlFol=t
3 2359k, 53] Havsteen®-2 flavonoids 7+
Z7} @5 ion =9 34A (gramicidin, monatin,
nonatin 5)9 ARl Alzubel oA (oligo-
polymer) ¥ monomer Alojoll /MLE FA3t=
2 jonseo| EFHE & YA =] wifelzln 4
393, T & flavonoids 7} nucleoside, iso-
alloxazine, folic acid %3} 7&7} FAFIEZ o]
3 22 Arses 2E Aoz FAsin
AUrt.

Flavonoids & carrageenin % &M% &%
model oA gdztgo] glrkn ¥ uxlo] glct, 2062
E¥ Fewtrell'Y [EWAfS} HFEEFEIRA A o
histamine 2§ A7) wFolztn ¥ aslle
o, = Middleton'V& Ca?*-uptake & A5}
histamine 2% HA|3}7] wlfele} FAs1A,
Landolfi*?= flavonoids 7} fivME#EE=} ara-
chidonic acid HALE- 2437 wifolgln T35}
A3, Nagai s} Osuga 592 baicalein ] mh
e lipoxygenase & A¥H o2 AA|drty Bw
stgich, olet 7ol flavonoids 7} AEEKERE, /MR
o 4FEREERO) A histamine ¥ oi2] 1A GFulA
29 #elE JAYE AL flavonoids 7} =
Z2] EAlol| miet Aolrt g7l ShRIuk HiAHwES
AV glohe AL B93ict, 3 EfEES 7
A s of ukg-2 =Hodyer|de] 7|elsle

FAEE FEdld AFE isle AHolmz
flavonoids ol & #ulukg- AAzL-= ke A
HAIFE= Aol
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g3, flavonoids o &R T3 d=le
ATFoNA Ammi visnaga FAZHE 92L& chrom-
one %% Z++ khellin(dimethoxy methyl fur-
anochrome)®] #2402 vehte H¥Zolgzt
48 A7 7]7] ske] chromone-2-carboxylic
acid FEAE A5 FUARTHA} 5ol
gelglglen o F%4 F cromoglycate®s 797}
FEwsRe, FFhEk, IFEEHEROIA] histamine 2}8
A5}, passive cutaneous anaphylaxis(PCA)
£ AAIgte B usgch, Khellinol o3 (L&
il 41 2-methyl group ©] carboxyl 71& | 3i=
W 713 o|ghA-R-o] oFsixjx]qt chromone-2-
carboxylic acid+ 2% 27} ¢¢owj, chromone-
2-carboxylic acid ¥ ##7} 5-5, 6-6, 7-74 El
£oj|4 -OCH,-CHOHCH,O- & 924754 PCA
Aol 4 EDspX 7} 1mg/kg ©l3tEA] 73t 3k
R F o] Yk XudtYa, = sulfur = ni-
trogen< MAZ analogue & FAlo] FFeita ®
nHdch, 28ke] o7 {FEA|2729 gt Al
A1 bufrolin, pirolate, xanoxic acid, tixanoxic
acid, AH-7725, AH-7079, doxantrazole, AS-344,
nivimedone, M & B 22948, W 8011, lodoxam-
ide, proxicromil, SK & F 78i729A, PR-D-92-
EA, AH-7079, EPL-55618 5% #}oke]#] 24720
oltkz ®Elo] gleEwl, &3 cromoglycate 7}
flavone (chromone) %3] Aol zroksle] AlEoj
Al A A E FE31ew =9o] Bk

Kim3 Chung™¥& XEREEQ ABC, FE,
e, Bk, HE, 4, ded 5o F3Adas
PCA, histamine-induced anaphylaxis = DNCB
HA5d-S Aot ¥ uslga, BHE™PE FRel
A 223 d-coclaurine % d-reticuline ©] 32
x| g%5o] 98-S xBudlgoer, % Yamahara
S92 /NEHE&Eo]l picryl chloride(PC) 4
FAs dASHT s, #FFAER  bai-
calein o] ¥|gHA| 2EEE AAIgtt . Sakamoto
5| B udlgy,. = Koda 5792 £ B al-
lergy AAZgEo] ot ¥ 139w, Sankawa
$™ baicalein& 3¥<A3 sodium baicale-
in-6-phosphate 7} PCA & % A|gety B 31gict,
Yamahara®®= &4 %3 osthol 3 imper-
atorine ©| PCA % picryl chloride 2= %-<3-¢
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AA et 23k, = Tasaka 58892 &
Fol|l A} 223 oleic acid, Rimando $89& Ehre-
tia microphylla 2|4 3%3% rosmarinic acid,
astragallin, nicotoflorin, @- ¥ g-amyrin bauer-
enol, Ioue 589 ZrzollA 3238 glycyrrhetinic
acid 7} Az gdexztgo] Qliw B wslgdch,
3 Amella 5592 flavonoids 7} 225 BEREAE
Wizl 4 histamine 2] & Asleg Fudeiz|
o] Qloka B3l w, Middleton 5892
quercetin, fisetin 3 apigenin o] FEEFTRY A
histamine F#l& AAgddn Randgch, =
Bennett 5572 Mol 4745k 4 phloretin,
taxifolin, flavone = quercetin 5-°| histamine
el g At 2 s}, ojAs e kel
A E5AEe FE2 A 1332142 (anaphylatic
hypersensitivity)-& model & }od in vitro = i
vivo oA AT Azlolx|ul, A 13 ululgols
BFR 2 2HREEEUTE (local or systemic ana-
phylaxis)e] dedl oJ4te] AFEnEL T4
R14kg- model ATt KD AgololA AL
—fEe 2 MEslrll fEc), dvksbd Coombs
oF Gell*®E FHululg-& Al 1~43 Hululgo 2 4
Hslglon, olF ARIMR-EL HEride] A& o
2oz FAsla Y, AE7kx19 AR 30 glo]
A flavonoids 7} $19] A| 1~4% Falulgol n]x)&
FHd Zgolt Al Pl 7R ArH
v} gic},

wela] Az o]l Al #qlEle] flavonoids
stz Al 1~48ARINE-The]  BETEEAERRY:
4 #2822} flavonoids % 2o = I3HE 21
& 3}3H7= (Table 1)ol we} SEEsIL olol 4
3= flavonoids & 747+ Al®lste] A 1~43 2wt
Soll mlAE APl Fsted Aot AR
model £ A 1338~ PCA, ** JEHHERE
4r* =) histamine-induced anaphylaxis®Vol] =]=]
= e AU, Al 23RS MEERM
BRiEM%EE (hemolysin titer), *2 A 38 2=lul-g-2
Arthus KHE, °® Sy A 25 o wokAdT
€A 4 7} (hemagglutination titer), ®® A 43 3}ul
vk~ A AP Aulul-S-993} rosette FAAELNE
243 Az dutE e 2 flavonoids = A 1,2,3 4
4379k JAdc e BB BRE dd,

= flavonids F29ke] AL Fedatgdlel ol
LR 2

HEdy

AME—Flavonoids % ¢ &8 IH3hg 215
Table Iol42} #te] Sigma Chemical Co. (@]
=), Carl Roth(#%), Fisons Plc pharmaceu-
tical division (% =), Wako Pure Chemical Co.
(94, Aldrich Chemical Co. Inc.(®]="), Tokyo
Kasei Inc. Co. Soll4] F33led miirkEoliA AA
3lo] ARg-3l9det. Flavonoids & 727 5% arabia
gum o] FEAFA AgFEol HT-FA5%,

AHSE-YAT 2A5IA 14497 A3l S
RE A7ZE AS 120+20g2 Sprague-Dowley
% rat($A) 20+2g 2 ICR % mouse(FA)E
AH&-319det,

g4y

1) 1358858 model oM KBS

mmwe| 8 —Ratol 2% egg albumin £HE
B 05ml/kg S THFABIEL FAlo WLy
Al (Bordetella pertusis, 2X10*°/ml) 1mlE &7
FAREL & A 149 Foll OgERIS AP
J5-d4l8] (3,500 rpm) 3] FAE FE3A BB
WIS AT 4+ 9t $¥4 %, mast cell
sensitizing antibody (MCSAD)®¥E <lo] —20C
of ¥Asl JHEE St AHEsisH,

Passive cutaneous anaphylaxis(PCA)—Rat
69 S 1702 dlo] HEE W=t EPRlA
% 1.5cm i3 457919 =% F 299l 77 9
oAl e HA 0.1mlE 352 (24 guage) st
I xk 48417t Fol| 7+ flavonoid 50 ¥ 100 mg/kg
£ AT7FAs19en, flavonoids Fof 458 Fof
1% egg albumin % 0.25% Evan’s blue ¢14}&
AejAld548- (pH7.2) 0.3ml/100ge 2223
WEAEE ohE 308 ol SIPAA FEAHFAS
o] Sl e R 273 SAs
g AAsGcE @ g, o 28-9ol= 3dA
Al 0.01% compound 48/80 Ag]4leded 0.1m!
HalFAlsla flet FAE Yo E Agsle I -
Wedol i BRI A4S F4sted €A
AAkslsdet,

to S mu I (B
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Table I —Nomenclature and source of the flavonoids and related compounds studied.

Flavone Flavonol Flavanone Isoflavone Anthocyanidin Catechin
. 1
Flavonoids Substituents 0 Source
3 5 6 7 2 3 g 5
Flavones Flavone H H H H H H H H Sigma Co.
Chrysin H OH H OH H H H H Sigma Co.
Baicalein H OH OH OH H H H H Carl Roth
Apigenin H OH H OH H H OH H Aldrich Chemical Co., Inc.
Flavonols Fisetin OH H H OH H OH OH H Sigma Co.
Kaempferol OH OH H OH H H OH H Sigma Co.
Morin OH OH H OH OH H OH H Wako Pure Chemical Co.
Myricetin OH OH H OH H OH OH OH Sigma. Co.
Taxifolin OH OH H OH H OH OH H Sigma Co.
Quercetin OH OH H OH H OH OH H Sigma Co.
Rutin O Rutinose OH H OH H OH OH H Tokyo Kasei Inc Co.
Flavanones  Hesperetin H OH H OH H OH OMe H  SigmaCo.
Naringin H OH H O Rhamnose H H OH H Sigma Co.
Hesperitin H OH H O Rhamnose H OH OMe Sigma Co.
Isoflavones Daidzein H H H OH H H OH H Carl. Roth
Anthocyanins ~ Cyanin O Glucose O Glucose H OH H OH OH H Sigma Co.
Malvin O Glucose O Glucose H OH H OCH, OH OCH; Sigma Co.
Chalcones Nehesperidin OH
Rhamnose ooqu Sigma Co.
OH O
Chromano v Aldrich Chemical Co., Inc.
chromanones  Rotenone ' ‘ Nony :
Disodium t ~ mx@ W coxia Fisons ple pharmaceutical
cromoglycate L
cuyp division
ocuy e 1y U
L

1) These substituents are for the position of the above structural formulars.

IEAEERBRIEERE ~PCA 35 4383559
A I=zA AN Goose H ule}t wjuld|Ze] =
A4eE A A T2 20~3Bmg
A3l slide galss Yol =sla Brigg's %02
2 9485t 5 methanol ol 53 TAFD
0.1% o-toluidine blue &Holl 287} g %
A7 A" vskESE 245900 (Fig.
1).90)
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Histamine-induced anaphylaxis(HIA)—
Mouse 6712]% 1722 3tod #HdsiHAl 0.15m/
2 AMZEAE o2 49 3o 7 flavonoid 50
100 mg/kg < 7 +F 5k 30 % %o} histamine
4-o8 (histamine base 24 1mg)S 54FAR_E ¥
484|710l Alukels §E4F SAEAH. Y

2) 55 27RERBURIE model OllA12] XER

FEFMIPEMEREE —Mouse 6712]F 172
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Fig. 1—Mast cell degranulation m the subcutaneous con nective tissue from the skin of a rat given mast cell-senstizing

antibody (MCSAD).
1) Not challenged with MCSAD.
2) Challenged with MCSAD 48 hrs. later.

2 3o} A 10°sheep red blood cell (S-RBC) &
wejAol] FABl ZHRA]l F 4 YA oA
10®° S-RBC & #BURHER Toll FAksted A 7hakAl7)
3 2477 Foll HEFHE Awksto] hematocrit
ZAE BATel A3l Faxlzl F UAEE
(12,000rpm) 3t FAE F3lz 56'ClA 30%
7k 71l JEBbAIAl 3 4Ce BESl 1247
Hell #mFERE S350t Microtitration tray
+ AFEEl] 7 AP EEENH Hed 22 g
it €A 0.025m/E Hank’s balanced salt solu-
tion(HBSS) 2.2 2¢l RFFERESIL of 7] HBSS
ol ¥-+A171 0.5% S-RBC 0.025m/ & & &is}o]
7t welloll ¥ 20v] 3438 guinea pig #Ht% 0.
025ml & 71% ohe 37CelA 1417 WAl sled §3
CAHE Ak o] & 4TolA st ubX sl F
FTHE3G, o] of A $¥E dodie ¥
sl 4 (x)E HAL log,x T 2 3

£ 4515 el 9 7 flavonoid & 10% S-
RBC & ] HYFARR 2278 13 50 2 100
mg/kg< " 1314 497 AFFoA5

3) %5 IREHUSE model 0liM2] KB

Arthus REE—A) 28 77dh3-9) Hekd ¥4
&7} 2Au 9t 24514 S-RBC 2 mouse & 7+
ZA|7] ohg 10° S-RBC & Aj7HzA)7] 3 4471
ol engineer’s micrometer & AHg3le] R
A EH3td HEES AEsNTh® ZAze]
flavonoid & 2¥AmIuke-el T FLMA
i3l ek,

B MBI ARIRRAE — A 28 2alkg-o]  w ok
Y7-§P4rt S FY8A S-RBC = BdE
o A 742EA] 7] mouse oA ANEF F FAAA A
B3l A2 ugE FHE3l] 4C HBSS
23 nylon Al (100 mesh)ollA] fg]8o = }33}e]
33l oj7lel 4C HBSSE ¥z 4Col4 33

Al

J. Pharm. Soc. Korea



Flavonoids®] <}e}=}-&-(I) 353

RSl YAEe] (B00XG)sed AXE ¥ YA
3 XE 4C HBSS = A% /‘]?4 H]ZWIE
FrdE 2ANAG, o] FHAE AREA A
tryphan blue exclusion test 2. 8| AL QP=§-5-
et YA R 2 sl AHgelgd
Jerne 3398 Aeksle) oh&m) zbo] L& uld AJAl
245 A5 & 25% S-RBC(2X10°ml)
50 4l &+ HBSS 2 10#] 3|48 guinea pig #i&E
1:2 &8 A|gHo| A EF35) ice bathollA] 30
w7k wiek 3 of wiokel 104/ 5 U-plateol #H3slx
oi7lofl u|AAEZH-F-H(107/ml) 30plE ol &
gt F4| slide glass 238 9= tape & 33}
o &4AZ3 microchamber (| 0.2mm, 10X
10mm)°ﬂ Y3 wax & “‘—“'—%}04 37ColA 3087}

wjokdl & HujAow L3ulS A1A S gct,
B RO — aa 29 2 7ol A o}
U ez Al A2 el Jegrbm

# 0.025m/% microtitration tray £ Ahgsle

HBSS 2 24 RIS 2t well@toh 4T
HBSS ol #4171 0.5% S-RBC 0.025m/ & 4

2 T3 3TCOIA 18417 HAF o2 $AL
doz A HANIAE (x)& 2 log,x
2 A AEHEA A0S e,

4) 55 ARLEHTE model 0llM 2] WES

EERREE A 28 Ao w78
Haol A3l 5284 S-RBCE mouse &
742 A17) oh 10° SSRBC 2 A=A A 24417
ol engineer's micrometer-i— ALg3lo] e
AE S8l FFEE AEs A,

Rosette ﬁiﬂiﬂﬂﬂ&lﬂﬂi—ﬂ] 3gAIkg-e] &
a}sﬂxﬂﬂg/— ZA-ulw 3l ZA3A 2|23 v L/q]l

Fied 0.2ml(5x108cell)2t S-RBC B 0.25

ml(5><107 S-RBC)& &gt 1287 AAlR
(200X G)F ohS 4CollA 2417 sl & =AA
PA EEo] AR TS o] A 1S FT7A
Akl HFsle] dHulAol A w|AAZ 10
S-RBC 37§ o]Ato] H-z3} u|AAEE rosette 3
AAZ2 BAetgdond o2 A4 o2} rosette
PAA 255 FAB ),

4

mu.‘,

Rosetting forming cells(%)

__No. of rosette forming cell
Total cell counted X Viability

X100
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5) EAlIX2]
2 Agol|4] od& data: Student t-test & %
AAelsle] FJAHL AESA,

2 o

1. % 12GBSU RERTHIH

Passive cutaneous anaphylaxis(PCA) ¥ JEi
MREAREER —PACE 207l rat 939 o] o
Z 7ol A& 514.5mm?o| 3L 21} kaempferol,
myricetin, guercetin, hesperetin, baicalein,
morin, daidzein ¥ taxifofin 50 % 100mg/kg
FololA 77+ 1589 o 145.8,163.8 2 139.2,
183.3 = 153.1,196.6 = 1785,2255 % 142.6,
2260 W 184.2,246.2 & 205.3,254.3 T 188.3
mm?EA &2 Fo wisjed FAYA LekejEA
o2 dAgen, = naringin ¥ malvin 50 ¥
100 mg/kg FoiFolA= Zh7t 239.6 o 225.6, 240.

2 233.5mm?3)2™, neohesperidin 50 = 100
mg/kg BojFolMx Zb7 2451 % 191.6mm?,
disodium cromoglycate 50 % 100 mg/kg 37
o4} Zz 2752 ¥ 183.1mm2o g FolA9lA
LekolEH o3 A5 grt, el catechin 50
% 100mg/kg FoFolA 27 2463 . 268.6
mm?, hesperidin 50 % 100 mg/kg FofFo4 7+
7+ 2235 % 225.9mm?, rotenone 50 ¥ 100 mg/
kg Foi7olA 27 2495 o 2555 mm2o g4 ol
2ol vls] FAUA QA= o} SekelEiL
Uth, = cyanin 9 rutin 50 mg/kg FoiFoll 4
77t 176.6 % 268.7mm?0| %2, fisetin 50 mg/kg

Fof Foll A 283.4mm?2e] ¢4 2w, chrysin %
apigenin 100 mg/kg FojollA] Z7+ 2628 =
265.8 mm?2 24 dZFol Bldted Zkzh f-ol Al
A= 3ich(Table 10),

H, PCAE ¥ozl rat FHe] #Eou#lA
MR SR A HE2TdME 634%02
kaempferol, myricetin, guercetin, taxifolin,
morin, hesperetin, baicalein' W daidzein 50 %
100mg/kg Fo3TollAl zt2+ 335 = 32.0,35.8 %
33.0,36.9 % 33.3,37.8 &l 374,394 % 325 395
% 37.0,40.5 I 387,425 F 38.7%EH F-2Ag)

Al koA 0w AAsgon, & malvin 50 ¥
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Table II—Effect of flavonoids on the passive cutaneous anaphylaxis and mast cell degranulation.

Drugs Dose No. of Wheal size (mm2)2 Mast cell degranulation (%)3)
(mg/kg)  animal  Antibody Compd 48/80  Antibody Compd 48/80
Control - 6 514.5+35.4 336.8+13.6 63.4+17.1 86.5+2.5
Flavone 50 6 447.6+53.2 285.94+21.6 51.84+6.7 72.3+3.0
100 6 455.9+75.3 262.9+ 184 60.5+4.0 69.2+1.0
Chrysin 50 6 442.3+63.2 276.6+15.7 51.3+1.1 70.2+8.5
100 6 262.8 +31.3* 240.4+19.6* 39.2+5.2** 64.1+94
Baicalein 50 6 225.4+19.3* 243.2+15.3 40.5+4.2* 65.7+3.5
100 6 142.6 +15.6**  216.7+14.7* 38.7+8.9** 57.2+2.8*
Apigenin 50 6 365.3+42.5 278.5+8.7 52.5+8.3 71.2+3.2
100 6 265.8 +25.3* 263.0+10.5 39.5+4.7** 69.3+1.5
Fisetin 50 6 283.4+17.8* 260.5+14.2 40.0+3.4* 68.9+10.5
100 6 392.3+31.5 308.6+21.3 52,7+1.2 76.2+6.5
Kaempférol 50 6 158.9+10.7**  228.94+48.5* 33.5+6.1** 59.9+6.9*
100 6 145.8 +5.9%* 218.7+19.7* 32.0+2.56** 58.118.0
Morin 50 6 226.0+16.3* 248.7+21.3 39.441.6** 67.2+6.4
100 6 184.2+6.6** 208.6 +25.2* 32.5+2.3** 55.1+7.5*
Myricetin 50 6 163.8 +5.3** 205.3+33.2* 35.8+6.0** 54.7+4.2*
100 6 139.2 1+ 8.5%* 230.7 4+ 37.6* 33.0+4.0** 60.9 +5.2*
Taxifolin 50 6 254.3 +19.6* 322.7+19.7 37.84+2.8*%* 78.2+7.1
100 6 188.3+14.3** 277.5+21.3* 37.442.4%* 59.6+10.2*
Quercetin 50 6 183.34+17.8**  226.7+15.3* 36.9+2.3** 50.2+5.4*
100 6 153.1+30.2** 211.5+15.9* 33.3+3.9** 55.3+6.2*
Rutin 50 6 268.7+10.7* 229.6 +45.3* 36.048.6** 60.4+2.9*
100 6 388.1+13.2 254.3+31.5 45.2+5.6 67.84+12.5
Hesperetin 50 6 196.6+15.4** 238.5+3.7* 39.56+2.0** 63.5+8.0
100 6 178.5+8.9** 212.4+5.1* 37.0+3.1** 55.8+5.2*
Naringin © B0 6 239.6 +31.4* 246.6+5.2 45.0+6.1 62.1+7.1
100 6 225.6+19.6** 224.9+1.2* 36.6+7.0** 59.0+5.3*
Hesperidin 50 6 223.5+15.3**  232.7+10.4* 38.7+7.0%* 61.5+6.9*
100 6 225.91+24.2**  258.543.7 39.846.0%* 68.0+0.5
Daidzein 50 6 246.7+11.5* 243.2+15.6 42,54+3.5* 65.7+7.6
100 6 205.3+10.3* 215.3+11.5* 38.74+3.8** 56.9+5.3*
Cyanin - 50 6 176.6+15.4**  228.5+10.7* 38.5+5.0%* 59.9+2.5*
100 6 389.8+33.2 332.7+20.3 45.2+3.3 78.242.0
Malvin 50 6 240.4+19.6* 229.6 +38.2* 36.8+4.4%* 60.4+4.1*
100 6 233.5+20.5* 227.3+27.3* 35.54+5.9** 59.6+9.3*
Catechin 50 6 246.3 +30.5* 247.3+13.2 41.5+8.0* 66.44+7.5
100 6 268.6 +29.7* 260.4+31.4 43.24+3.0* 68.9+4.9
Neohesperidin 50 6 245.1429.6* 259.7416.4 45.4+4.8 68.3+5.7
100 6 191.6+10.3** 213.5+17.7* 37.7+1.7** 56.2+4.4*
Rotenone 50 6 249.5+15.3* 228.6+9.8* 43.0+4.0* 59.9+2.5*
100 6 255.5+21.5* 276.6+12.6 46.0+5.3 70.2+6.4
Disodium 50 6 175.2+43.2* 276.6+10.3 45.2+3.0 70.2+4.0
chromoglycate 100 6 183.1+35.7** 262.7+15.7 43.7+2.0* 69.2+4.0
Chlorpheniramine 1 6 144.5+10.3** 160.6+11.2** 56.3+2.4 65.3+3.8
malate :
Prednisolone 10 6 256.7+11.2* 287.5+17.2 40.6+3.1* 73.445.1
acetate 20 6 187.5+13.2** 227.54+13.2* 39.6+3.7** 59.6 +3.9*

1) Drugs were administred 48 h after the challenge injection of mast cell sensitizing antibody (MCSAb) or com-

pound 48/80.

2) Wheal size was calculated with the diameter of bluing area.

3) Disrupted mast cells were counted microscopically with o-toluidine blue staining.
Each value represents the mean+ S.E. Significantly different from control (*: p<0.05, **: p<0.01)
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100mg/kg S0l 77t 36.8 9 355%2A F
AAUA SFEH o2 AAEHG o, = he
speridin = neohesperidin 50 % 100mg/kg 5
ToAAE Z7 387 ol 39.8,415 % 43.2%32A o
Z7ol| B3 FAYA JAF ot SeklEge
$ch. = rutin @ cyanin 50 mg/kg 5-oF-oilA]
Z7t 36.0 4 38.5%, fisetin 50 mg/kg o3 ol A
40.0%, rotenone 50 mg/kg Fof Zol A 43.0%,
naringin 100mg/kg Fo]oll4 36.6%, neohe-
speridin 100mg/kg Foioll4  37.7%, chrysin
3 apigenin 100 mg/kg FoFolA 27 39.2 9
39.5%, disodium cromoglycate 100mg/kg %
Toll 43.7% 24 ol ulshe] Fol A A
=k (Table 11),

3H, non-IgE-mediated anaphylaxis & -§4
3l compound 48/80 % 3]$}5AHsF mouse oA
R R R ES ¥ kaempferol
% malvin 50 3 100mg FolFolA BB
IR o] ol dgiAl SakeEFor oA
=%, = kaempferol ¥ malvin 50 3 100 mg/
kg FoiFollA BERS IR ol
AYA GelEA o2 AA=UT, = quercetin
% hesperetin ¥ naringin 50 = 100 mg/kg S
TAAE A7 FAgA AUt =&
rotenone 50 mg/kg ¥+
morin, daidzein, baicalein % taxifolin, neohe-
speridin 100 mg/kg Fo7olA 5 22 $-2] 4917
AA= A, 22} ©]E flavonoids & PCA A
242 IgE FAFFHulNbE A AR} f24e)
AL o= Ro} flavonoids = IgE A& ulul
3ol o A=A 2Aeske Aoz Helth(Table
1),

Histamine-induced anaphylaxis(HIA)—251
RLBHNES] 2588 model 3l HIA A]¥o
A 2ol A= 44.5%7F Abdsla 55.5%0F A&
3} A15t baicalein, malvin % disodium cromog-
lycate 100mg/kg FoiFolA z2 100% A3}
%3, = fisetin, kaempferol, taxifolin = daid-
zein 50 ¥ 100mg/kg FoF3 flavone 50 mg/
kg F4F, myricetin, catechin % rutin 100 mg/
kg FoATold 274 833% AEINAL, guer-
cetin, morin ¥ hesperetin 50 % 100mg/kg %

cyanin, rutin %
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o733 myricetin, rutin, narigin, hesperidin,
cyanin, malvin % neohesperidin 50 mg/kg %o
73 chrycin % apigenin 100 mg/kg 5o 3ol A
27t 66.7%71 AEst] dlzFx ok HIA 71 oA 5]
%t} (Table III).

2, 5 7REBREURE MiEHER

5 2RIBEUR E (FIfREEETRY, cytotoxic type)2
ol oigh FAE AQ=E B- sl Fh
DI RS A AZE sk A
e olum g wrmEME (HY titer, hemolysin titer)
ZHo] o] &9 Hrloll 9lojAe] modelo] H
o}, S-RBCZ " mouse B9l EmEE}
disodium cromoglycate 50 % 100mg/kg Foi+
ol Z+Z+ 3.00 % 2.33, morin, baicalein =
guercetin 50 % 100mg/kg FolFollA 27+ 3.25
% 275,342 ¥ 294,367 ¥ 2.00=24 thz7o
5.33of uisle] o AUAl EFoiEF o2 AA Y
©n naringin % rutin 50mg/kg FolFelA &
P47t 7z 240 2 3.60, chrycin, apigenin 2
myricetin 50mg/kg FolFolA A7 3.40, 3.80
% 400, catechin 50mg/kg FoifolA  3.60,
rotenone 50 mg/kg FoIFolA 4.01 A 2Tl
vlste] f-oAUA AAslgch, = neohesperidin
100 mg/kg FolZol4 3.50, kaempferol, hesper-
etindaidzein % flavone 100mg/kg F-ofoilA]
7zt 7+ 3.80, 3.95, 3.96 % 3.96, hesperidin =
malvin 100 mg/kg FoiolA 22 3.80 & 4.00
ozA dzFol dsld FAdAUA AAHAG
(Table IV).

3. 88 3BLREURE MWHHER

5 JBUBESUE (RBEAMSMAE!, immune com-
plex-mediated type)-> Arthus reaction ©| mo-
del 24 o]&=l+d] S-RBCE 7&A]71 mouse
ol A REEFEe] Poixtert flavonoids Fof Tl
A o AdA A=Ak (Table V)., &3
malvin 50 ¥ 100mg/kg FoFA4 RERE|
Z+Z 171 S 12.9%, hesperetin, baicalein %
daedzein 50 & 100mg/kg FolZolA 22 17.4
]l 17.0,205 % 18.7,20.4 % 19.2%, naringin 50
% 100mg/kg FHwolM 44 177 9 17.3%,
neohesperidin 50 % 100mg/kg FoiFolA 77t
20.3 % 17.3%, disodium cromoglycate 50 %



356 AAE - AR

Table ITI— Effect of flavonoids on the histamine-induced Table IV —Effect of flavonoids on the hemolysin titer in

anaphylaxis. ) mice with delayed hypersensitivity induced by
S-RBC.
Drugs Dose No. of  Survival D No. of
. O .
(mglkg) animal rate (%)) Drugs? (mghg) animal  EY titer?
g;mtrol ;0 g Zzg Control - 8  5.33+0.33
avone .
Flavone 50 5 4.75+0.95
Chees lgg g ggg 100 5  3.96+0.75"
rysin . Chrysin 50 5 3.40+0.75*
Baicalei 128 2 gg'; 100 6  4.25:0.48
aicalein . . .
Baicalein 50 6 3.42+0.58
o 100 6 100.0 100 5 2944047
Apigenin 138 g ég-ﬁ Apigenin 50 5  3.80+0.49*
Ficeti o0 . 83'; 100 5 4604051
1setin . : . *
Fisetin 50 5 2.60+0.51
S lgg g 22-2 100 B 2.75+0.63**
aempfero . Kaempferol 50 5 4.8040.49
o lgg g iz’-? 100 6  3.80+0.58*
orin . 3 *
Morin 50 5 3.25+0.63
osicati 1(5)8 § gg'; 100 5 2.7510.63*
yricetin . Myriceti 50 5  4.00+0.41*
yricetin .00+0.
. lgg g gz-z 100 5  4.60+0.60
axifolin . o1
Taxifolin 50 5 5.20+0.37
Quereti lgg g 2§-§ 100 5  4.60+0.51
uercetin . . *
Quercetin 50 5 3.67+0.67
r lgg g gg; 100 5 2.00+0.40%*
utin . . *
Rutin 50 5 3.60+0.51
. ; lgg g 2%3 100 5  4.75:0.25
esperetin - Hesperetin 50 6 4.20+0.80
o 100 6 66.7 100 6  3.95:0.48*
Naringin 150 g 66.7 Naringin 50 6  240+0.24**
Hesperid (5)8 . 22"7’ 100 6 4204073
esperidin : Hesperidin 50 6 6.50 +0.96
Daidae 1(5)8 g Zg-g 100 6  3.80+0.37*
aidzein . P1 .
Daidzein 50 5 4.5410.72
. 100 6 83.3 100 5  3.96:0.63*
Cyanin 50 6 66.7 Cyanin 50 5 4334088
100 6 - 100 5 _
Malvin 50 6 66.7 .
Malvin 50 5 4.87+0.48
‘ 100 6 100.0 100 5 4.00+0.48*
Catechin 1(5)3 g ggg Catechin 50 6  3.60+0.75%
Neoh idi : 100 6 6.00+0.58
eohesperidin o 8 o1 Nohesperidin 50 6 4.60:0.24
Rot 50 6 50-0 © 100 6 3.50+0.29*
enone .
Rotenone 50 5 4,01+0.30*
i 123 g 222 100 5  4.75+0.25
isodium cromog- : Disodium cromog- 50 5 3.00£0.00*
Plyga?e 1 1(1)8 g 1222 lycate 100 5 2.331+0.67**
rednisolone . .

Prednisolone 10 5 4.60+0.40
acetate 20 6 83.3 acetate 20 5  3.0040.45*
1) Histamine (1 mg) was’ intraperitaneally injected 4 1) Drugs were orally administrated for 4 days from day
days after i.v. injection of B. pertussis vaccine (2x 1 to 4. ’

1010/ml) 0.15 m! and 30 minutes after oral administra- 2) Mice were sensitized with iv. injection of 106 S-RBC

tion of the drugs. and challenged with s.b. injection of 108 SRBC on Day
2) The survival rate was counted for 2 days after the in- 4. L

trapertaneal injection of histamine, Each value represents the meants+S.E. Significantly

different from control (*; p<0.05 and **; p<0.01).
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Table V—Effect of flavonoids on the S-RBC-induced Arthus reaction.
Dose No. of Arthus PFC® HA titer?
Drugs? (mg/kg) animal reaction? (x108/106 spleen cells)
Control ~ 6 26.5+1.6 2.90+0.14 6.60+0.40
Flavone 50 5 23.6+3.0 1.19+0.10%* 5.756+£0.95
100 5 18.7+5.7* 0.954+0.08** 2.50+£0.50**
Chrysin 50 6 20.5+0.6* 2.31+0.10 5.67+0.67
100 6 22.5+1.1 1.75+0.85* 4.37+0.49*
Baicalein 50 5 20.56+1.3* 2.10+0.12 4.71+0.31
100 5 18.7+1.4* 1.74+0.13* 4.03+0.33*
Apigenin 50 5 24.1+0.5 1.37+014** 3.00+0.58**
100 5 22.7+1.9 2.39+0.07 5.50+0.29
Fisetin 50 5 21.8+2.7 2.67+0.36 3.25+0.25*
100 5 20.1+2.5* 1.30+0.67** 3.50+0.29*
Kaempferol 50 5 25.1+1.1 2.00+0.23 3.50+0.29*
100 5 20.3+1.1* 1.73+0.21* 4.254+0.48*
Morin 50 5 27.5+1.1 1.304+0.27** 3.67+0.33*
100 5 20.4+0.5* 2.74+0.18 2.67+0.67**
Myriecetin 50 5 20.9+2.6* 2.85+0.14 3.50+0.65*
100 5 21.143.3 1.75+0.15* 2.25+0.75
Taxifolin 50 5 22.0+3.5 2.24+0.37 4.75+0.25
100 5 22.0+1.4 1.92+0.18 4.45+0.75
Quercetin 50 5 13.5+3.0** 1.64 +0.42* 5.50+0.5
100 5 22.2+1.0 1.23+0.12** 2.00+0.5**
Rutin 50 5 13.1+1.7%* 1.75+0.35* 4.33+0.33*
100 5 16.5+0.8* 1.64+0.13* 4.004+0.51*
Hesperetin 50 6 17.4+2.9* 0.69+0.18** 4.20+0.16*
100 6 17.0+0.8* 1.90+0.17 4.50+0.65
Naringin 50 6 17.7+1.6* 1.85+0.24 6.50+0.29
100 6 17.3+0.9* 1.74+0.34* 2.80+1.2*%*
Hesperidin 50 6 18.6+2.4* 2.314+0.27 4.40+1.21
100 6 21.0+14 1.30+0.70** 3.5040.65*
Daidzein 50 5 20.4+1.3* 1.93+0.18 4,43+ 0.63
100 5 19.2+0.8* 1.78+0.11* 3.98+0.71*
Cyanin 50 5 21.1+04 2.67+0.20 5.00+0.71
100 5 - - -
Malvin 50 5 17.1+1.6* 1.45+0.05% 5.00+0.81
100 5 12.94+2.83** 1.67+0.11* 4,25+0.25*
Catechin 50 6 26.7+2.0 1.27+0.29** 5.80+0.37
100 6 17.1+3.3* 1.514+0.30* 5.6710.67
Neochesperidin 50 6 20.3+1.7* 1.564 +0.20* 5.25+0.48
100 6 17.3+1.6* 1.75+0.30* 5.75+0.48
Rotenone 50 5 15.9+1.7** 1.82+0.06 4.30+0.30*
‘ 100 5 17.3+0.2* 1.03+0.04** 4,804 0.25
Disodium 50 5 20.5+1.3* 2.05+0.14 4.00+0.32*
cromoglycate 100 5 19.7+1.3* 1.51+0.67* 2.67+0.33**
Prednisolone 10 5 23.9+0.7 1.50+0.14* 3.20+0.49*
acetate 20 5 20.5+3.9* 1.51+0.67* 3.20+0.20*

1). 2) All abbreviations are same as Table IV.

3) Rosette forming cells were determined by Nakashima method.
Each value represents the mean+S.E.

Significantly different from control (*; p<0.05 and **; p<0.01).
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100 mg/kg FZolA A7 205 X 19.7% 2 A o
2T 265%°1 vlst] FAAQA SEH o2
QAU E rutin 50 ¥ 100mg/kg S FolA
13.1 % .16.5%, rotenone 50 % 100mg/kg FolF
oA 747 169 9 17.3%2A HzFol vis] 2
AYA A= ey §aeEdL gl 3,
quercetin, chrysin @ myricetin 50 mg/kg 5
2ollA Z7k 135,205 = 20.99%, hesperidin 50
mg/kg Fod7oll4 18.6%2A4 w2l sl F
2JAA JAEIF e, catechin 100mg/kg T
Tl A 17.1%, flavone, fisetin, kaempferol %
morin 100mg/kg FolFolAx 22 18.7, 20.1, 20.3
o 204%2A 27l Blsle] 2 A90A A=
get, |

338 Arthus 43S €27 mouseol A #&wiE
RS Hohsle BnzpyEHiE (PFC)2t ik
BRERME(HA titer) & SHIE 2 dulroz
favonoids o FollAl FoAYA A s}
(Table V), 53 mmnspsiiugs 339 27
flavone % quercetin 50 % 100 mg §oFolA 7
7+ 119 % 0.95,1.64 ¥ 1.23, rutin 50 % 100mg/
kg FolFolAd 1.75 % 1.64X10° cells/10° spleen
cells 24 glz2F9] 2.90X% 108 cells/10¢ spleen cells
Aok FAAUA EFERH oz AAEgen,
catechin 50 % 100mg/kg Foi7ol4 Z7 1.27
% 151, malvin 50 ¥ 100mg/kg F-2A 72+
1.45 % 1.67, neohesperidin 50 & 100mg/kg %
ool 154 F 1.75X 108 cells/108 spleen cells
x4 di&Fol wlsted FoAYUA JA=G ot &
FEAL ¢lddth, = hesperetin, morin ¥
apigenin 50 mg/kg F-olZol4 27+ 0.69, 1.30 ¥
1.37X10% cells/10° spleen cells ©] 91 i, - rotenone
2 disodium cromoglycate 100 mg/kg 5ol
Al Ztz} 1.03 9 1.51, hesperidin ¥ naringin 100
mg/kg FolFolAd Z7 130 % 1.74, fisetin,
daizein, kaempferol, baicalein, myricetin ¥
chrysin 100mg/kg Fojzol4 Z2+ 1.30, 1.73,
1.73,1.74, 1.75 = 1.75X 10?2 cells/10° spleen cells
24 dizFol vlFte] FAIUA A= e,

I REREEFRES 233 2# morin 50 ¥
100mg/kg Fod2olA 27 360 9 267,
disodium cromoglycate 50 % 100 mg/kg Fol+

oA 747+ 4.00 B 2.67, rutin 50 % 100mg/kg ¥
o FollA 22t 433 2 4.00 024 =272 6.60
of] wlste] foJAUAl SeFelEA oz dA|F I,
a2} fisetin W kaempferol 50 & 100mg/kg
Fof oA Zb7 325 3 3.50, 3.50 ¥ 4.25 24
2ol vlsle] YA AA =R ot GeFolE
AL glodtd, = apigenin, myricetin % hesper-
etin 50 mg/kg Foi7FellA Z+7 3.00, 3.50 % 4.20,
rotenone 50 mg/kg FofFlA  4.30X10°% cells/
10° spleen cells ©]%13L, quercetin, flavone, daid-
zein, baicalein % chrysin 100 mg/kg 5o 7ol 4]
Z47b 2,00, 250, 398, 403 o 437, naringin 3
hesperidin 100mg/kg FoiZolA 7274 280 o
3.50, malvin 100 mg/kg 7ol 4.25 24 =
ol B3] R AUA A=,

4, R ARVRRUTE HIER

A A ARih3ol o3t REFE] flavonoids
FoFollA FAAUA AAE S (Table VD), &
quercetin 50 % 100mg/kg FolFol+ Z4 9.9
o 8.3% 2 thzFel 19.4%el wisted FelA3 Al
Leo|Ed o @ JAE Il & myricetin, morin,
daidzein, kaempferol, fisetin 50 2. 100mg/kg
FolFollA 27 111 o 88,129 F 103,134 %
12.3, 14.2 % 13.7, 143 ¥ 14.1%, naringin 50
% 100mg/kg FoAFolA 247 13.2 4 115%,
malvin 50 2 100mg/kg FoiFelA 14.9 Y 14.0
%24 izl wls FAAUA EgejEH e
AA =, =§ flavone 50mg/kg & baicalein
100mg/kg FoiFoll A jpEAEe] 7H2 10.2 9 14.2
%, neohesperidin 100 mg/kg Foi7ol4 BEES
JEzso] 14.4%, BEo#ERSQl hesperidin 100 mg/kg
FolFolA iEREe] 14.6%3A tixFol w5}
T8 UA dA=dl, =3 hesperetin Y
rotenone 50 ¥ 100mg/kg oA = 49
Al A= R o} L] EA L gilet,

3 cyanin 3 rotenone 50mg/kg & 15U o]
A Foistd 2t oF 20%9 AEE Relx, 100
mg/kg FoATolAE A2 A Akslgdet,

o

Cooms ¢} Gell*®& 2dkg-& He|71dl oz}

J. Pharm. Soc. Korea



Flavonoids®} <Fe]2H&-(I) 359

Table VI—Effect of flavonoids on the S-RBC-induced
delayed hypersensitivity.

Dose  No.of Delayed

DrugsV (mg/kg) animal hypersen- RFC3) (%)
sitivity?
Control - 8 194107 22.6+0.4
Flavone 50 5 10.2+3.1* 14.5+1.1*
100 5 15.1+1.8  17.3+0.6
Chrysin 50 6 202116 19.0+1.6
100 6 16.6+1.7 17.8+0.8
Baicalein 50 5 173112 18.4+0.9
100 5 14.2+1.1* 16.2+0.5*
Apigenin 50 5 21.6+0.5 21.0+0.2
100 5 18.3+1.3 18.2+0.8
Fisetin 50 5 14.3+2.6* 16.4+1.2*
100 5 14.1+3.6* 16.0+0.9*
Kaempferol 50 5 14.2+0.6* 16.2+0.8*
100 5 13.7+3.5% 15.9+1.0*
Morin 50 5 129+1.1* 1544+0.9*
100 5 10.3+0.9* 14.5+0.6*
Myricetin 50 5 11.1+1.8* 15.0+1.3*
100 5 8.8+0.9** 13.5+0.9**
Taxifolin . 50 5 19.2+1.2 18.8+1.8
100 5 18.5+3.2 18.6+1.1
Quercetin 50 5 9.9+0.4** 13.840.7**
100 5 8.3+2.8%* 13.0+1.5**
Rutin 50 5 17.5+1.7 189+1.3
100 5 206+1.7 19.1+0.8
Hesperetin 50 6 14.1+2.7* 16.2+1.1*
100 6 14.6+1.1* 16.5+0.7*
Naringin 50 6 18.2+1.4* 15.6+0.4*
100 6 11.56+1.8* 15.0+0.2*
Hesperidin 50 6 152+04 17.4+0.8
100 6 14.6+2.1* 16.4+0.8*
Daidzein 50 5 13.4+23* 159+1.1*
100 5 12.3+1.4* 15.6+0.8*
Cyanin 50 5 18.1+23 18.1+1.5
100 5 - -
Malvin 50 5 14.9+4.2* 16.4+2.0*
100 5 14.0+3.8* 16.1+0.3*
Catechin 50 6 233x1.0 20.9+0.6
100 6 234+4.6 20.0£0.1
Neohesperidin 50 6 16.5+1.2 17941.9
100 6 14.4+1.4* 16.2+0.6*
Rotenone 50 5 8.2+0.5** 13.1+1.0**
100 5 10.1+1.1*  14.34+1.8*
Disodium 50 5 14.8+04 16.9+0.4
cromoglycate 100 5 14.3+3.2* 16.5+0.5*
Prednisolone 10 5 11.41+0.5* 15.0+£0.7*
acetate 20 5 14.9+1.3* 16.7+0.5*

1. 2) All abbreviations are same as Table IV.

3) Rosette forming cells were determined by Nakashima
method. 97

Each value represents the mean+ S.E.

Significantly different from control (*; p<0.05 and **;
p<0.01).
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A 1,2 3 482 25731594 4} flavonoids 7} ]
E Huuks9] 5% modelol v|A+& dFE AY
g A7} flavonoids + GubH o2 Aulule-§ AA|
stgom Fxo gl AAAS B o g 2
},

1. A 18 3} =l ¥k 2 (anaphylactic hypersen-
sitivity)-2 IgE ol 723 R, ek ¥ M
I S0l 4] od Z vl 7l & (histamine, serotonin,
SRS-A 5)%o] ulEEu g T4 = HAld FHul
H2-S Fuksl=d] flavonoids 50 % 100 mg/kg 5
ATl 2 A3 Ao} JEERHEREQ] kaempferol ©]
b 74 AARRge] UdE, = JEATEREC]
myricetin, quercetin, hesperetin, baicalein,
morin, taxifolin, daidzein 53 Et¥EfE2] narin-
gin, neohesperidin 5| FAAJA Al 1§ FH=lul
L AAFHs} 1/}5}‘413} =3l flavonoid #3 3}
59 malvin % catechin & A YA A 18
wleb-gAA Z A7 Y 2 disodium
cromoglycate 7} +A4UA Al 13 27IuEs- A A
A3} glgl o} thE flavonoids Xt} &5o] Hol
Zh, o123 A= Buckle 592 disodium
cromoglycate AHFALZ PCA A|zhgo] el
Goose 502 JEFHAMUAR L
(mast cell degranulation) A%, Landolfi 5,?2”
Kuriki %, Middleton 5V % Bennett 527
Feold fEMiEclA fEl=lt histamine %& &
Al FHegAt & AgolA  disodium cro-
moglycate & ZT7Foisto24 ofE flavonoids
B} G50 dojzl AL L3gol| A F4-28397) ul
F2gA| 7] wifol dA BTFAEA Y= Aol
Aol o714 &e| AsHE JEFEE 7
kol 7t BoFel] wlgolzta Ahsde}, =3
2 PCA model o4 38]~4ElulAlal chlerphenir-
amine maleate Fo{FollAl HHEHAo] A=Y}
LRl JAEA ¥v Ao= Mol PCA
7} 93Fwl/l-E24] histamine 2ol 23 Zolg}
AS & ded ol Kuriki™®9 FHz 2
t}, ole} 7e] flavonoids & H]=hA|Z7} Zhoda)
A 18 Hun-s-& AAss AAE el A3}

o A" d77) ook 3Aal disodium
cromoglycate ¢ prednisolone acetate 7} PCA
o BE % #E MU B SERL,  histamine-induced ana-

3 X3 O}M_L.,

R ol

2 e X e
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phylaxis & FAUA dAlsh= A2z Ho} Cox
o T3 Zo| IEmkEMclS Ca* 48
abA =W ARk o] A5l 2 histamine
gEo] JAH oz A 13 2ulukgo] AR 5
Aol fffafEo] odstsle] WAL AR F)A] ) E
oz} Alazict,

2, A2yAunbgS HiEl ¥ s (IgE,
IgM) 7t FA=le] ZAAZEA Pl 2=
FAHA 2 AE A, EM G g FEolt
HRMKAF IR ool Al X887 dojuie 3}
Tldkgolet, = Al 3% PulvbS HURHM} wHEs
5 #A4Gel FPRE F2Usle  lysosomal
enzyme ¥ thE SAERE HbEdle] dojl=
Rlgbgelnt, webd A2 9 3P ARIHbee o)
AHell JolAE B-#kEER7T Hoshes HAulubgo s
Al S-RBC 7Hatol|l 93 #m#E(E (hemolysin titer,
HY titer) £4°]x} Arthus ¥+$-°] = model ¢l
] flavonoids Fof Foll4 f-2JA)A HA)=]ch,
53] Al 28 HlukgollAE= quercetin o] 713 748
& dA=go] 393, disodium cromoglycate,
baicalein, fisetin, morin, naringin, catechin,
rutin, apigenin, neohesperidin, kaempferol, he-
speridin, flavone, chrysin, myricetin, hesperetin,
rotenone, malvin % daidzein ©] §2430+ A4
Zhgo] 9l3lem, A 38 kgl AE malvin o]
744 AR dAREe] U,
naringin, neohesperidin, daidzein, disodium

hesperetin,

cromoglycate, baicalein, rutin, rotenone,
flavone, chrysin, fisetin, kaempferol, quercetin,
morin, myricetin, hesperidin ¥ catechin ] §-<]
Ade dA=Lo] Uit

3. Flavonoids 9] #71¥kg- #1287 flavon-
oids T2 AAAAE B o33} gk},

1) Cringd 2,38 ®lio o|x3A4A3dSE Z:=
quercetin ©] 30H taxifolin 8.t} AAF5o] &
7k Zlog Mol 2,39 Blio| o]FAgte] a7}
kg JARFE VeplEd F28 98¢ 5
F+edl, ol#d Aa= Landolfi?”? Middleton'®
% Varma*9] F43 4231,

2) r-Pyrone ¢ ketone 7|7} ==l moiuks-
AAE 5ol AL EH oot Ze BERE
Varma*e] F33 A=A 319 ov} catechin 3

malvin & Q] g},

3) Cring9] 2 =+ 34 &l4ol benzene ring
o] ZA%td flavonol -7 (baicalein, apigenin, chry-
sin) ¢} isoflavone # (daidzein) ] #ul8kg A4
ol 79 gkewme 2 m: 39¢ ¥ phenol
radicaldl 93 F= -F5AnAdels & o7}
glv Ao AlgHrh,

4) C-ring o] B#844 neohesperidin & FIz4s] =]
2 flavanone (hesperidin)# -+4F3F #puluke-
A &5 el Ae® ol Cring o] BERE o
= A 13RS A& sl Ao dE rlA
2 gkl o]+ Middleton'® % Varma*9s] 3
Z3} dxjslodck,

5) C-ring o] 391 ®t4oll —OH 7|7} X314 &
+ flavone & (chrysin, apigenin)~7} flavonol #
(fisetin, kaempferol, quercetin) &} B3t A&
2 Vel Aeg xol 39] el4e —0OH )7}
AAa55 Zred B4zt & 4= gich,

6) C-ring & 3% &l&e] —OH 7lo]| wo] A=
EHERE (rutin) = ©]¢] JEECHERS (quercetin)oll »]3}
ke A gge] 4w ZAoR Hol EpEEN
o} JEAipEA T AAE5o] Fdl o]+ Landolfi,?”
Middleton'? % Varma*e] 43 4|55t

7) B-ring®] —OH 7|9 47} 1702l kaempfer-
olX2t} 2709l quercetin @ morin©] Z2lHEE o
AF5o] 753t

8) B-ring2] —OH 7|7} ortho $x|oll &A%t
quercetin & meta #|X|o] &A1& morin°] <
AR kg AA 558 e

9) A-ring 9| 7H&&e] —OH 7loll o] A=
FogEgEel hesperidin o] 1o JEFDWER4Q] hesper-
etinol v Fuluks A a0 A=, o
+ Varma*?9] 33 4|31t

10) Flavonol # & —OH 7] 47} 4714l fisetin
3} kaempferol ¥} 5 =+ 6708l quercetin,
morin % myricetin ¢] FuIHLE A 50| 73}
Borz —OH7| 47} Bew Bers dAEs
o] 7stct,

11) Chromanochromanone ¥ (rotenone,
disodium cromoglycate) = #ulukg-g 314
tt,

o]¢} 7o) flavonoids 7} ¥ 2]7] Aol B-cell ¢] &
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ofshs A2 2 3 AE T-cello] Hofdhe
A 4TRSS A 71 Wpsped go =
o] d-fEojol & Aolch, z#} Hume 5192
flavonoids 7+ #WhESERe} HRESEEEol 4 hexose ©]
=5 AAIZcty ®EwElga, E Salter 1993}
Graziani $'°9¢ flavonoids 7} 212 SR#EsAR S}
Ehrlich B/KEMMA thymidine, uridine %
leucine ¢} incorporation-2 A gctw ¥ u3lg
o v, ® Schwartz 592 flavonoids 7}
Ehrlich B K & # i ©} mitogen-stimulated
lymphocyte, &3a79] #lckil4] DNA A4S
A5k, = cytotoxic T-lymphocyte (CTTL)
o] Z418 AA|sled killer (effector) cell 7]%°)
AstE ks 2313t en), Kim ¥ Cho'*” 7
A flavonoids 7+ #EHESF MNUETENTHIVER =} bacte-
rial @-amylase, oxazolone % dinitrofluoroben-
zeneol| T3t EEME o HIRMEREIRIER |07
Q=5 A7 = 9iet, webA flavonoids 7+ Al 2,
3% 489S AAS 1AL B- W T-#
Eke| FA% 7158 S AAsy| wigel=t A
g3}, ® Ushizima 543} Thompson 5*Ve]
flavonoids 7} <43} chelation$ Agcka 3}
%%, Kishore®®= Cw?*7} 2= Fygo] oA
Hodr R u3d=24 flavonoids o2 Cuz9}
flavonoids 7} chelation 1223 Cuzt ZALZFL
Ao Bggel Astsl= Wer|lAdx dofslelel A
Z+E ),

g B

y-Pyrone 7%% Z+ flavonoids & o] &=
3E 2189 A5 (50 Y 100mg/kg)7} rat
+ mouse oA A 1~4 F714-S- model ol ©]X]
T Gl Al AYe Ao g e HulEl
< A E5o] AUk

Flavonoids = dHlH o2 compound 48/80 o
2 R IR che e Al
# eggalbuminol] & IgE FAF =k
(PCA, histamine-induced anaphylaxis)< © -
AAIA AAEGEE = B- EEKFERSE
model ]l S-RBCol| &3 BAm*EEFE LS, Arthus
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R, wmBERssaieg = EEREL A5 o

AYA A sk, = T- HEERKAEMEBER
model 3] S-RBCell 93 BREEBHKE =

rosette RIS 718 F+ARA AAs==
Al flavonoids+ A 1,2, 3 % 4372434 F9
AA AA e BERE At 53] quercetin
o] Aj2,3 % 4FHE A AsAl JAIFA
3, kaempferol©] A 13 3ululg-S 713 7351A
dAstgt, = hesperetin, disodium cromog-
lycate, malvin % daidzein, morin, naringin,
rotenone, flavone, catechin, rutin, hesperidin,
neohesperidin, apigenin % chrysin = #2498
ol A AAstE e, 22y chrysin. rutin %
catechin¥ 43 37akgoldE AT E5%
Zkx| ekskelh, =& taxifolin 2} cyanin-& 13749
RS FAAIAl AR 2~4 F RIS
QA &5 w4ttt 22y flavone & L vkl
2 2~4gFHulukg2 FoAdA dAstg o 18
HuHkg AAE5L v]eksldt

3H, flavonoids 79 ks A &5}
ATAAS Bl o 2okt

1. Cos olFATC] FHulihs JAESE Zed
Fo38 d%5 siodeh

2. C8 ketone7} A== dntF oz FHuiul
S AdA|f5o] 7+4E A=l catechin # malvin &
|2l it

3. Flavonoids F&°| 9ol4] C-ringel ben-
zene ring ©| AT o 2 AFAAI} Coldd Cyol
tzlell 2 kg A age] Aol A=A &
ket

4, Flavonoids ¢ C-ring ol Bigslolx =iat
§ GA ATl Fee 7 AR Wkt

5. A-ring®] 3 =& 79]x]9] —OH 7o o]
ZA3e ForEsE o] JHEDEERS Y o} FRINEE A
o] Aot

6. Chromanochromanones = #2198 A&
5°] A,

7. A- % B-ring9l —OH 7| 47} Z713] o}
g} Falukg- AAE5o] F7kE

8. Csol —OH7| EAf-Fol TAlgle]l FAE
ARk JA TS5 7HH

_
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