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Development and Application of the New in vivo Assay Method for the
Allergy-Preventive Substances

Emiko IWAOKA?, Hisae OKU”, Munekazu [INUMA®, Kyoko ISHIGURO""

Abstract: We discovered a phenomenon in which the blood flow in vein microcirculation markedly decreases in response to hen-egg white
lysozyme (HEL)-sensitization without any change in blood pressure. Using this blood flow decrease as a guide, we developed an in vivo
assay method to search for substances, which can prevent allergies. The blood flow decrease appears to be regulated by various factors such
as nitric oxide (NO), thromboxane (TX) A,, prostacyclin (PGI,) and endothelin (ET)-1 together with cyclooxygenase (COX)-1, COX-2,
inducible nitric oxide synthase (iNOS), and constitutive nitric oxide synthase (¢cNOS). Using this in vivo assay method, allergy-preventive
activity was demonstrated for the 35% EtOH extract of flowers of Impatiens textori MIQ. and the MeOH extract of the petals of Hibiscus
mutabilis L. 'versicolor' MAKINO in a continuing search for allergy-preventive substances from natural source. Among the principal
compounds in IT, apigenin (1), apigenin 7-glucoside (2), luteolin (3) and luteolin 7-glucoside (10) showed significant allergy-preventive
effects. Among the principal compounds in HM, quercetin-3-O- 3-D-xylopyranosyl-(1—2)-B-D-galactopyranoside (12), and mutabiloside
(11) showed significant allergy-preventiveeffects. “Oketsu”, or stagnant blood syndrome, is one of the important pathological concepts in
therapy with Kampo formula and drugs. We showed the effectiveness of the method for screening drugs aimed at “oketsu” treatment.
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WEISHL, RIRGENLT LAY —A v X T a7
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Fig. 1 BAE~UAOMEEE=2Y) 7
Each value presents the mean = S.E. for 5 mice. * p<0.05 as
compared with normal group (Dunnett’s test with

3. HEL B{EICk ZMRRIET » h =X LDRH

HEL J&{EIC X 2 Mt &K F ORI A g CHERE LT,
- Tinvivo 7 v EA1EE LTOISRHICIFEZED A 1=K A
RS 5 Z ERAMALEEZ HNT-OT, LT O Mt ED%
BCRIET 2 LEBEZ BNDHET. HDHVNEZENBITHT D
FLEHITH DM 7= 8 K5I (DPH) (10 mgkg.
p.o.). &Y (10mgkg, iv.), CV-3988 (10 mg/ke, iv.) .
suax 7Y BT MY 7 s (DSCG) (10 mgkg. iv.).
NC-nitro-L-arginine-methyl-ester (L-NAME) (10 mg/kg. i.p.).
1400W (5 mg/kg, s.c.). flurbiprofen (10 mgkg, p.0.). NS-398

(B mgkg. ip). XT7THEANF YDA (40 pgke. p.o.).
WA 7 L v (300 mgkg, p.o.) . =7 AAR—/L (100 mg/kg.
s.c.). BQ-123 (1mgkg. iv), V—77 Y (10 pgkg. p.o.).
T7AEY v (Smgkg. po). BLOF 7 rET Y (20 mgke.
po) &, A7 vEAIEICHEA L. HEL BEIC & 5 MmiERk
TAA=REOWEETT o7, 2N HIESHRGER O AR S
BHIFEC X VR L, 708, LNAME (35 B% P D —
WP M 5720, MiEERERICES L, €0
L DFINILZ AL D H CIEER M RIS A KIE X 728h
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Fig.2 DPH, ketanserin, CV-3988 33 J. U8 DSCG D4k

Each value presents the mean + S.E. for 5 mice. * p<0.05 as
compared with normal group (Dunnett’s test with Bonferroni).
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Fio, MENEMEED HFHFE Iz COX-2 BRIEICE G
FTHZERMOLNTWD Y, COX-1, 2 DZhbHDOER
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Fig. 3 Flurbiprofen 35 J T NS-398 D%k

Each value presents the mean = S.E. for 5 mice. * p<0.05 as
compared with normal group (Dunnett’s test with
Bonferroni).
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WX VBRI AER L7z NO 23, ONOO =4 U, WEGHIfE
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¥2, £z, NO IFIME N MR R Z TTE L, K
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it T, iNOS 3D NO A il X Tz 535 Z & a3
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THEIL7ZE 25, Bff~ 7 A0 MR T2 dkE L
ho7e (Fig. 4B), f€- T, INOS S ift &K NI MHDE
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Fig. 4 L-NAME 5 X U8 1400W D%

(A); Each value presents the mean + S.E. for 5 mice. * p<0.05
as compared with control group (Tukey’s test with Bonferroni).
§ p<0.05 as compared with L-NAME group (Tukey’s test with
Bonferroni). (B) ; Each value presents the mean + S.E. for 5
mice.
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W2 EAHA LT, —J5, KO~ 7 RIZET B MR T
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L RIS K A MR T OBEE(LICREE LT\ 5 & HER
iz,

NO & [FERIZ i N B MR B ke o 1 8 st K 7 T db 2
PGL, DERFHEARTHL T TuA M MY U AIE, 6
HH2bfkke L CHBICIIREIN F &tk Lz (Fig. 5A).
FoT, BEZOMTEEIK T iX, PGL IZX VW kHFETE D
ZEMPMHALE, FurdRxtr (TX) A, ARBLERT
AV 7 L ViX, 5 B B2 Dk L CaEIC TR
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BRI EIC LY | PGl DEAIMET L. TXA, AL
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Fig.5 Beraprost, ozagrel, elaspol 33 X TN BQ-12 D2

Each value presents the mean + S.E. for 5 mice. * p<0.05 as

compared with normal group (Dunnett’s test with

Bonferroni).
HHER L B ENDRIEMEA T 4 =— % —T, MEN
Fefafs s 45 & 2 Rk 7 X ¥ —EHEEDO T
7 AR—E, 5 A BBk L THEIC MR T 28
#E LT (Fig. 50), ZOREFIL. HFHEROIEMEILIC L 5 i
N B IR R R UM B g i 1 TTE S — B D[S DB | &
BO—DL IR D AREMER R LT,
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e PUMREEE RO U — 7 7 U v d6 J O MRIEHESE D
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L7z, P/ MREEROF 7 a ey ik 8 ARICEER
hiR%ER L7 (Fig. 6), 7B HEL BEE~ DU AD 9 HHD
AR BE [ R S & N MRS BRI,/ —~ b~
AR THERBICEFSN T (F—2IRsd), =
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Blood flow {3 of reermal)

Fig. 6 MRUEEEIPE LA DR
Each value presents the mean + S.E. for 5 mice. *, # and § p<0.05
as compared with control group (Dunnett’s test with Bonferroni).
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FLHE L. RO MIRIERC & DB OIRIRL & . iRk
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OIFFELIFITL T, BSIE, INOS /v 7T 7 b~ A%
AWEBRIZ LY | S F IS TXA, EET-1 0535
INOSIRTEMEREH & COX-1, COX-2, PGLDOMYS-3 5iNOSIH
(AR OB S 5 Z L 2 LM LTV S Y,
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4. 1. YYIRYIEIZETIHE

YU 7YX, BARDIZIESEEO IR OAGT B AT
LH—AERC, HEETIIAT AR, BAEE, TG Y
DIEFCAN BTN D, D AR IRy U 7% Y
IIEOPEESVER . Hi7 L —{ERE L UL PAF 1EA
ZDWTHE L ZOTEERSEZB S LTNS 19 4
HIXEEERSDOT VAX—A v Z I a7 =—R)
HEHEIZDOWCREE L, Z D A B =X L ORI & i A7z,
VY TRIY 35%EOH =X R (IT) OFB YU T7x
V7 (1. textori Miq.) OAEIZ, BHEHIZIG BT TR 2.0 kg
BRE LT, ZOEETREEEHIZ 35% EOH IZH1T, 1
ARMEZ A LT, Z0OBEEZ 2B VIRLE LN A
REWE FiRfER, Sohizoxx (IT; 15.5g) ZHH
17 Lz, IT IXRERK 2 AV T 20 mg/mL IZIE L, <=7
AZADIKE 10g H72 0 100 pL R D&% G L2k, 58
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Fig.7 YU 72V U{ERDEE

Each value presents the mean + S.E. for 5 mice. * p<0.05 as
compared with normal group (Dunnett’s test with Bonferroni).
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VY 77X Y U RRAOMARIET OMFIHR  LiloT vt
AEEHNT, YU 712V UAES 35% BtOH ¥ 2 (IT)
D 200 mg/kg ZREAEH &, HEL BENS 3, 6 BLX N9 HH
(y BIED 1 RS OG- L, 3> he— UL bl L
7o TORER, Fig. TIRT LI, ITIE 1 B ENLIERIC
A B E~ 7 AD MG RO T 280 L7z, 723, IT OZ
TIE~ 7 ZADMREIZZ TR O N2 h o7, U bDZ Lin
O, IT BT LV —3IEA TBhT 2 FIReMEAVRIE STz,

{LEM O & Bl 1T 155 ¢ . AcOEt 33X U n-BuOH T
NEYAHH L SFED 7 52 v~ © 7T 7 4 —& D IR
W2 X0 LA TT o7, AcOEt sy (340mg) XY apigenin (32.6
mg) (1), apigenin 7-glucoside (21.6mg) (2). luteolin (14 mg)
(3) . luteolin 7-glucoside (4) . chrysoeriol (0.21 mg) (5) ., quercetin
(13mg) (6). quercetin 3-glucoside (1.4 mg) (7). kaempferol
(0.8 mg) (8). kaempferol 3-glucoside (042 mg) (9), F7=
n-BuOH 4y (3.2 g) & ¥ kaempferol 3-thamnosyldiglucoside (7.6
mg) (10) ZHEEL , ZNZhEFFEAT LT —2 280
FELEY,

Ry Ry R3 Ry Ry R3

1 H H OH 6 OH O-glc OH

2 H H O-glc 7 H OH OH

3 OH H OH g H O-glc OH

4 OCH; H OH 9 H O-glc-rha OH
Nglc

5 OH OH OH 10 OH H  O-glc

Fig. 8 1T LV Hff L 7=t &M D&

CBEBDT VAR —A V&7 ¥ a7 =— XMHIER
ELEUEE D 5 B IHERBRIC T o 7 A HlEd 5\ T
AFTEXALEY 1.2.3.4.6.8 L9 D% %20 mglkg
% IT L [FFRIC HEL B&AER . &IEN S 3, 6 8L V9 H
Bloogeh U, 1 gz 2 E L, = ha—
NEEE R LT, B, ZTNHDIMEHDH TIE- T AD
M RICE BT R DN oTe, EORR, Fig 9177
X 21z, apigenin (1) X8 HELOLAREICMBEDIET
ZH L7223, BoHE{ACd 5 apigenin 7-glucoside (2) 1%
HEZRIMFEIDRESBD b2 o7, £7- luteolin (3) 1%
2 H B2 BIEFICA BT R OK T Z 40§l L7z, luteolin
7-glucoside (4) & 5 B B2 LA RIS RO T &4
L7z, quercetin (6). kaempferol (8) (ZIXIE L A EBNFIT
72> 72 H3, kaempferol 3-glucoside (9) (i, A& e fniil
BIRDR LN, E-T, ZOMERLY. bEWL. 2. 3

BLO0 NEHICES T 5 B b,

YUY TZRYUDMBEETMHRIA V=25 T v
YA EERNCT, YU TR Y OO 35% =F ) —)L ¥
A (IT) BT VNVX—A U H 7 a7 =—RAIHEA
EHTDHZEEMDTHLMNI L, #-T, YU 7RV
TET LAX—DFHIHNG Z EAHED Z L ARE

1001 100
= 1 &
& 801 #
2 . #
1 IN\7 601
2 !
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0
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Fig. 9 IT XV HpEL7-/baMmORR
Each value presents the mean + S.E. for 5 mice. *# p<0.05 as
compared with control group (Dunnett’s test with Bonferroni).

SNz, X512, luteolin (3), luteolin 7-glucoside (10) .
apigenin (1) 35 & 0% apigenin 7-glucoside (2) 23AJEMEIZ
5422 %7~ L7, Luteolin (3) 2 |IPiLNE, H17
LV —EH, INOS 3 X OV COX-2 ZEHMMIEA., 1L/ MK
BEEMHIEA Ofh, ITA TR/ MR TXA, ZHIE~DOFEHT
PHLE R LN TXA, TR D v 7 F ARELEEM, S
512 Toll B2 72 1A Toll-like receptors (TLRs) O FHEF M7
WESNTWD Y, TLRs 13, EHHIE, ~ 2717 7 —,
BRI KON N RIS ISR L, g 5 b, ek
H) 7 QARG R A RIHT 22 B8R TH D JERME To
TNF-0 DpEATR EffA RGN E, ~2/ a7 77—V TD
IL-1, IL-6, IL-5, TNF-0 72 & ORJEMEY A b B A | IFNy
BIOEET DA L OBEA, S HITHFEROIEMEIZ X
% NO BTGBy FROEAZHET 5, £,
TLRs (2 & 2 HARSGIE R OIGMEARIL, EERE R OIEME L
EHETHI LN/ S TE TS, — /5, apigenin
(1) ' 1Z. INOS LT COX-2 DEAE 1 35 L O HLHD
HVEMEOML, luteolin (3) & [FAEED /MR TXA, &4~
DIEFANER & Z D% DL 7 F IEREER 19 28595
TERHEENTWS, PlEDZ L E#ET D L luteolin
(3) IX TLRs #[ETHZ LT, v~/ a 77—, HH
BK, AFIRER 7 © OIGHEAL A 0] & DITIIRIEEY A
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A R, PGs, TXA, BLUNO 72 EDRJEMA T 1 =—
2 —OFEEZIH LR E L TIENEMEOBRER X
OV INMGER % O & F M TCHE & il 9~ 5, £ 72, luteolin

(3) L Wapigenin (1) 1TEIERITHFE S 415 INOS &
{636 LU COX-2 DIEHLZNHIF % & iT, apigenin (1)
B L apigenin  7-glucoside (2) 23, #FHE X7z COX-2
TS S IHlIT 5, M2 T, luteolin (3) 33 LT\ apigenin (1)
DMV ED TXA, ZBEA~OFEFILE &, S 5IT TXA,
RIS DT 7T NAREFEIC X0 | MRS % i
T 5 Z & T, Mol DR A B U IMEER RE 2 oo
THEEZEZLND,

4. 2. R4 73BT HHE

Z2A 7 A v (EFE%E : Hibiscus mutabilis L. f, versicolor
Makino) X, 7AAF, 7IUVRIZE L., PR TEE LI
ICAREEDL THWLI, 1EEVER, HEPEIRE DR %
HIHNY, BATIEEAICHEH ST, ek, 16
DEATIZDOWTIL, Z4UE TIT quercetin, kaempferol,
cyanidin OEEER L 207 7V ar B S TS 7,
AWFIETIX, FEAEROBEBEREREDO—E & LT, AA
ZATHDT VAKX —A U H 7 a7 = — AFIER
DOFM & TEEARR ORI &2 1772 o 72,
A4 73 THE MeOH =X 2 (HM) OFR BRI 0L
(1.7kg) % MeOH IZM{R L., & b7 ik &2 0T N
Mk, MeOH=%2A (HM;49¢g) & L7, ZO—¥%x2H
BT L, AR, BRKZANTY Y AOKE10 g bHiz
D 100 uL (2725 X522 &2 L, 200 mg/kg body
weight IZFHHEL L, AWEBIZ AV,
AL 7 AUIDT VAR —AL VFE T v a T = — X
fEA Fig. 10 (2R3 & 912, HM X, BHEIC X 5 IR
TEZAREICMH L, 2B, HM OATE~ U A DM jiE
WZEIZR OGN otz ZORERLY ., 2473 TN
TUNR— B g T =— NI ERER D —
R & 72 D ATREME DRI STz,
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Fig.10 A1 7 3 vt 2D F
Each value presents the mean + S.E. for 5 mice. * p<0.05 as
compared with normal group (Dunnett’s test with Bonferroni).

LB ORBERAT  (LEW S BL O 14 13, TLC 2D, ¥
TICAREWAEF 2 O B TV % quercetin (5) |
quercetin-3-O-B-D-galactoside (14) T 5 & HEE Sizi=o,
FEAL & OIRAL TLC, IR 3 KOV H-NMR (Z X0 bk, [FE
L7z, &% 1212, FAB-MS Tl m/iz 597 (2 [M+H]" D%y
FA AL E—7 &KL, 'HBLD "C-NMR 2 HLAY) 14
IZ Bxylose 1 3G LTfbEMTH D EHEE S L,
xylose DFEAEMLIZ OV TIEL, HMBC A7 kL (Fig. 11)
W2 T xylose D 1 it 7'\ kM b galactose D 2 LR
~FEREAGED HITZ Z LD, galactose O 2 (OKERHELCAES
LTW2DZ EMNHB LA, &> T, quercetn3-O-B-
D-xylopyranosyl-(1—2)- B- D-galactopyranoside (12) T2 S HEE
Efziob, SHME'S Lo E ZA—FK L, [FE LT

Fig.11 HMBC correlation of 12

(LA 13 13, FAB-MS IZBW AW 12 L VSR 1 150
RS TFA F o e —2 &R Uz, 'H B L PC-NMR (28T
W AEA 12 LH LIZ L A, BEBDY 7T —E LT
WS, T 7 ) A OT 7 F s E — ) quercetin & 0 KR
1 2530720 kaempferol D7 E—E LTz, #E-T,
kaempferol-3-O-B-D- xylopyranosyl- (1—2)- B-D-galactopyranoside (13)
ThDH EHESNIZT2D, STk &R LT- & 2 A B,
[E7E L7z (Fig. 12) ALE4 13 1 3AME ) DIZOID CHEfE L7,

5 OH H

1L ©OH gelz-zyl
% tha

12 oH gtayl

1B H gliey

14 oH g

Fig.12 HM £ Y HpfE L 72 bEH oRiER

LA 11 1%, Rl 300 ‘CLAEDO AT, FAB-MS 125
W miz 74312 [M+H]T O 1A A =2 &R L, T
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UL OMERE MS 12 &0 CyHigOy ERE L7, IR AT b
JVTKEESE, IR VORI AR L, UV AT hLT
X7 7R ) — U 2B R LTz, &5, 'HBX
O BC-NMR A7 hLF—H 2BV, (bAW 12 L
B L CL6 BBE LAY 35 2 7T AR RO bz
ZOWEL, 453 ppm T/ AV vy T b Q=14Hz),
L18 ppm IZATFNAIEDF T Ly b J=64Hz) O 7 FL
ZRLTZZE, EBIZAD 6 (o7 hrd J s,
thamnose & HRITE L7z, EDFEEENIZOUWTIE, HMBC A2
7~V (Fig. 13) IZBWTC, 1D 7 v k)b galactose D 6
REDIRFE~FABADFED BT Z LD galactose D 6 ALDIK
FEFLITHE A LD Z L2V L7z, thamnose DT /) ~—®D
Bl L, BC-NMR A7 ML 2 A1V 7 hhss o EIRGE
L7z, UL EO#ERD G | ARdhi quercetin-3-O-[B-D-xylopyranosyl
(1-2) -a-L-thamnopyranosyl (1—6)] -B-D-galactopyranoside T
2% EPIE L, RO AW TH D Z &7 mutabiloside
) s Lic,

\Hcr;
0
gl /00

9 Ho LY
0 0 HMBC (H—C)
-

xyl
Fig.13  HMBC correlation of 11

CEVDT VAR~ &7 ¥ a7 =—XWHItER
KOILAEMD 5B, Hm OERS THHLEW 12 & ¥
LA 11 D%~ 20 mg/kg % Hm & [F4RIZ HEL J&EH |
BAEND 3, 6, 9 B EICROZESE L, 1 H%ICiEs
MEL, v be—AfEl Lz, ZORRE, Fig 1412
AT Lo, AW 12, 11 2 HIC 5 BELSIMKE
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E

Q
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E -

B 8| — ¥— mutabilosids (11)
] .

m 5‘)? —O0— guercetin-gal-xyl {12)

01 234567 8 9 day

Fig. 14 HM 75 HfE L 72 aW DR R
Each value presents the mean + S.E. (n=5). * and # p<0.05 as
compared with control group (Dunnett’s test with Bonferroni).

DIETAEREICHESY-. 12, 1 T{bkEwoT 7)) 2

THD quercetin (5) (T OV TIIIEMENN TN Z & & SLIZFE
HLTWAZE05 ) | ZORIOLEYICBE L TIE, B
PR TH D Z EMNEEORBUIEAE L TS EEZ BN
%. &> T Hm OIFHEARKIE, HbEENE <, AERlE
PERLIALEW 12 Th D LIRE LT,

AALT7AYDT VK —A U E T v a7 = — XHHIER
AH=AL FHT vEAEIZELY, A4 73 VHED
MeOH =% A (HM) DT LA ¥—A L H a7 =—
ZHHEWERZ B ST L RIS T LA X —TFRh3Eo o~
— XD xR LI, SHIZ, HM »HHBULEY
mutabiloside (11) Z&de 5 FED 7 7R/ — Lkl 4 B
B, HBEREL, D55 quercetin-3-O-B-D-xylopyranosyl-
(1—2) -B-D-galactopyranoside (12) 33 & Uf kaempferol-3-O-B-D-
xylopyranosyl- (1—2) -B-D- galactopyranoside (13) (ZBJ L Ti%
AR OMDTHEE L7, SHIC, nBLUR2DOT
NX—AVHZ TV a 7 o—XMEIERIZ W CTH L2
WZL72, L, MBI O121%, EIC &L 2 Mii&E T
D—FERETh DM/ IMEEETECT L WLy AR
RBEERERE Dol (T —2RET), FIARMSE
25T Xanthorrhoea hastilis ' O#HHE L 0 BB L 727 L L ¥
— A VBT ary T o —XIEIWE D T TN ) EEEK
Tl BE~ U 2O i &R TS ER I —E L 72t
WEHRIER Z MR L T D, k- T, 7 7R —/VELHER
ET TN TR D AN = X AT REAR T & &E S
DT eI,

5. HEL BER D RDMFEE T #i5E L T 5D
in vivo §HEE~ DA

FAEHIBE T IR SR, WA OF Y 72 EOJRRD—2T
H5 D] 1%, BBV TR MLREBRREE 2 &2
MG 2HEEREFO—-DTHY . ZhEHETDHZ LI
QOL D EIZ 27 b B2 6D, IO EHENE L
LCiX, invitro THLEKE, b MREREBEMS/MEER, #R~
MERETEREZ2 EBHNBENTEY | in vivo TIEZAT oA
RANEVHERIC L DHEET LR ENFANLTY
%20 =05, RIS E~ U A O R T2
BRI /MR, R ER 7 ESBE S L, Bk x 2R E TN
TEHE\Z BETE U CEME O MR IS ifL/ MREEEE 7 & 3B 5
THZEEPALMMIL, &5 HEL & ER O~ 7 2D
HDONO ENHEX TVWD Z EAMER L T D, Z DMt
WM B LG e B2 DN 2 & A b EE
TN T A KM REEET A~y A& LUSA L,
FRLRIES H ATV DAL & R AESE & R L.
HTTBIOT v AEE UTHSLT 5 2 & 23T,
AF EIFTNR LTRSS WARXKHERE) OF 14 KIE
A ASE R 7 AR 3R % AV 2,

BEHUF X AOFMUB LR EFE UToOFEFL;
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HoThb, 1A &EZSCEkE 2D 1208 TEREILK 400
mL &Mz T 30 4rMIRI U, 15 DAV /o i & J8UE TR
BrFRE LI, ZhDHDT X REFREKITIREH D\
WL, 200 mg/kg DA ETRAZS L1z,
EHAF IR 2RE BURSMmIE s UCTBMA s 5Nk
i (G, NI, 2R, Bl REE, ILFE T FhPREE,
HE, B ). MRATERE O, B, 35 I
MR, Bl | AR (BER, ATEEL B RS
PR . BREEAR RS Bk, HE, B, . K3
BRO—MAGIE L UT/NERSG G, R 5, K
#®,OAZ, HE AFE) KON THRF L,

— AN BRI A & U CALTT XA BT LT T d BNk
THEW MR, FERREE AL, A RS 1L HEL J&E
2 & D ISR T &2 JERICA B YGE LAy, B &
LTS SNRWNERGIIERRTRD oo Z & D, K
BB A C& 5 2 L &R L7z (Fig. 15),
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E —®— gontrol [ Jp—
3,,0 ° IR 0]  —— e
——  LRHEM e .
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—— EEEER,

6123488780 012345678 0%
Fig. 15 5% A DO%h5%
Each value presents the mean + S.E. for 5 mice. * p<0.05 as

compared with normal group (Dunnett’s test with
Bonferroni).

AT X ZORBB I CRETE MRS TH D,

MR, MmN RS, REE. RERC S JOMEBIL.
ZThEh 20g . Wb 30%EtOH 400 mL (2 &L Y 42
B, oMK AZBE FREL, =% AL Lz, 2h
D DT X A& AR KIZERE S 5 \VIXEME L, 200 mg/kg O
ARERTvrRAICRAES L,

AFICRIT2BEFT BRMIEE LTERAINIEHEL L
THEPFRZ, 2. B, ATEERE AW, IRER A B E L
TRUVVEZR L UCIE T, Sed. /%, R A& WV TR R
LT MERAEFE D 5 b BRI & & D4t Ph R Bk =,

Wi LOWEKIL, BRI L M BE T2 L, =
NS OAESRITER AR 3R & i3~ 2 & | 2RI mEIE
ATl LinL, ZRHOHR T, FIRIEERAN K<
5D LHE T, SR A LR W E 2 o 2 &
O IS RIENE G325 2 L 2R/ 2R 25

(Fig.16)
B M B YA (TR 5 &2 HEL EfER O~ 7 A0 MKE

KF2HEELTLIT v EZAVCCERCH SN DK
FWRBEFATT 5 BV TIE, BRBmAl & LTLs &
ALDIMBREE R, MIRAT KR PR RS s K OV R Sy
ST HEL RIS L 2 Mt K T 2 3ER 1A B SFE Lz
U IA & L THOD RV NEG TIXIZFEA LR
BRI R N ol Fiz, BUSMAERKE LTab
NDESIR, B, MRE KO SRI, BEIC & B i &
KT AEAREICYE L, iGN, SERIERE B BE LT
B SRV LFEF SR RS I KON 7 & D AESE TR,
HHEF B O X o Ich P E AR RO b
HDEN, DTN LAEBRDBEITALNR ST, BT I
B 2 L7 e SR IR IEER S L < Fn s
NTEY, INHIEEENN RO Z &, iz sk
JEN RS2 2 L 2T AR EEZOND,
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Each value presents the mean = S.E. for 5 mice. * p<0.05 as

compared with normal group (Dunnett’s test with Bonferroni).

UEDORERL Y —EOHELEHIZ LY Ao 5 E~ Y
AD MR N2 AW CHRMAER 2t 522 &M
A L HELIEE~ 7 2 & fiE e i mp g€ 7 v & L TR
FARETH D Z LR SNz, —H, L s kv,

5 M B O 3% ONOx (—ERLEEHR OEY) D)
BEICEEZRTHEN SN TSP, 2zl
X512 S BIOHELEME~ 7 2D M EAL T O A 1 = X A
FFIEIC BT, BHERIC~ 7 AD M FNORE Y 2 2 i 5
EHL—HL TS, UEERALT, LBIZT AT —A
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YEY a7 = — AMWE 2 RET DT B%E
U727 B A VEDR MR A T = X L O MAZKIE T2 8T
LWEERDORRDO—K A V—=0 7 L LTUGHTE
DT LI LT,

6. ¥4

HEL # HWCTHIELZE~ T ADT LAX—DA v
7 vary7o—ATOMKERTZEEZELET A
Ty AEE AR —E Tl < AR B E L
ERAEMICHDL A0 T, ZOMBEE T &L
LT, RARBFLVH LW AI =X LICE DT LAF
—THEOY—ARRBIEHATE 20 THD, 5MH
X, HEL O—EOREIZL Y, 5IFEZINDT LAF
—DAVHE T a7 — ABRMPRIFHEHI T, 2k
FICHIEECEX D L2 Mt L, ZOBGEEEL Lz
in vivo IZBITAHHT LA —( L X7 a0 T =—
RN T e A RS Uz, £2. BT v Ak
HANWT, ZOMBERIKT DA B = R LOMFRERS, 77
7 4 T ¥ U —RIERFIC TR & D VI ER TSR 595
E2Z IV H, LETF—), PAF BLUE R =1 (5-HTas
LeTE—) HOTrINNAT 4 =—F =L, MIREKT
WZBIE- LS, i N B IR <o /MR, A ER 7 &3
BIE L. COX-1 BXU 2, PGL,, TXA,, ET-1 (ET,
v H =), JERIERT T A X —EEB LY INOS HkoD
NO NEMEICHEELTAELTWAZ EEHLMNI LT,
T v A EOISH & LT, KRG D H R E
OBRFREATH BT, PEE L ORMEICOWTRE L, B
FIIEERRD LNV Y 7RV UBIOAAL 73 vIZH
LT HHT v A BT LA = BT a v T
= — X E ORHEEAT o T, TORER, YV 73V ot
@ 35% BtOH =F A (IT) XY 10 FEO(LEHZEHEEL.
apigenin (1), apigenin 7-glucoside (2). luteolin (3) F LN
luteolin 7-glucoside (10) \ZH ERUEN R A MR L, TEMEH
BA N = A LHEE LT, RICAA 73 716 MeOH =% A
(HM) Tt FrUtAM mutabiloside (11) % &de 5 FO(L
A a A, BEREL, HM OIEMRS & LT,
quercetin-3-O-f3-D-xylopyranosyl-(1—2)-p-D-galactopyranoside
(12). F X mutabiloside (11) ZH BN LT,

KT v AEICBT 5 R MTEE N OfERD, I
BUDWMAER SR L CTWBZ LIZER L, AT vEA
EDR MBI OB AR TH D Z L A LML,
BT v EE LUSHTESLZ 2R L,

Db, KEET VA~ F a2 T 2—ATD%
BORFIZ L 2R BN ERAEICE DT b D
THY ., ARIOMAIIART v A ERRRERIDF LD
ABZARIEDT VAF—FHED L — L) — F{EA
MOBRIISATED Z 2T &3, KT v&Aa

BV RSTENAT LA —S X7 gy T 2—R
HHERONLES T 2T 200 EEZHND,

7. B

ARFGEEATIRH12HT-V  INOSKO v~ 7 AD ZfHE, 72
LN NO BEOWIEE LW & £ Lz LEER
K¥ WA EBERZICESBILA L LT ES, £/, A%
RIS LR EAEE Ll BRI
PO SN I NN I G L R SR S N o AV B
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