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Abstract

In the present study, the effect of eighty-seven species of traditional
Chinese herbs on nitric oxide (NO) production by a lipopolysaccharide
(LPS) and interferon-y (IFN-y) activated murine macrophage-like cell
line, RAW 264.7 was investigated. The inhibitory rate of the fifteen
species is more than eighty percent. Scutellaria rivularis Wallich, used as
anti-cancer drug in Taiwan, showed strong inhibitory effect. Therefore, |
investigated the analgesic and anti-inflammatory effects of S rivularis
and its constituent-scutellarein.

First, we investigated the analgesic effect of S. rivularis and
scutellarein by acetic acid-induced writhing response test and formalin
test. The anti-inflammatory activity of S rivularis and scutellarein were
determined by the A- carrageenan induced mice paw edema. The
writhing response and carrageenan-induced paw edema showed
significantly reduced by treatment with S, rivularis and scutellarein.
These results suggested that S, rivularis and scutellarein exerts analgesic
and anti-inflammatory activity.

Scutellarein treatment also caused a significant reduction of the NO
and MDA levels in the edema paw, while increasing SOD and GSH-Rx

activities in the liver tissue.
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In conclusion, the anti-inflammatory mechanism of scutellarein may
be related to an inhibition of the NO and MDA production and the
increase in the activities of antioxidant enzymes (SOD, and GSH-Rd).
We suggest that scutellarein may be used as a pharmacological agent in
preventing and treating disease in which free radical formation is a

pathogenic factor.

Keywords: Scutellaria rivularis Wallich, nitric oxide, traditional Chinese

herbs, analgesic, anti-inflammatory, antioxidant enzymes.
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nNOS ~iNOS > & i .7 o e iid > GR35 7 2 327 & » eNOS
Ep g p LY R d B4 XPNO ¥ RiEw F SR T
w2 wr VS o B E G R AN S A Sz P nNOS o

nNOS 2 2 aiNO P4 G B E2 B & ~ G {fcE ¥ 7 2o M

%o H ¢ eNOS & nNOSE* SHlEehs S5 2 FHET D A5 &

REP AR T FER - 429 & nmolez #“.q ¥ = /& INOS B
%4,\,£;,} —Hl] 234 AN B me e > % ,E;;,}{;j; %.1 g BILEL s 4o

mFEM F % (LPS) & %2 r% (cytokines) & 3 TNF-a ~ IFN-y ~ IL-18
EWTAE INOS 2 A4 o 2IL-4 HIL-10% % 4 5 L iv% simee

Frd o T gl L enwre ek (TNF-a > IL-1 - 10-6) 2 &
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iea prd] INOSHhA IR » ¥ 7 RS NOz 4 & - Weisz (1994) @5 5
JFL]‘F‘ Y a‘F—, d1 o INOSA £ 33 &3t g4 fF B > LPS {eIFN-a ¥ 12 %%'E} w
it B vilim?2 @ INOS transcription factor : NF-kB » 3 4r # 22iNOS 2
DNA binding @ #38iINOS mRNA #4451t % » :&2d B4 NO2 24 = o
Ohshima¥? Bartsch (1994 ) “?ig - # 4p > INOS FE A A2 NOE #%
FIT* T 2B FApEHN o PREFELS2ZNO ERYG
eNOS 2 nNOS /=4 =2.1000% » ¥ H x £ 5 - p o f(free
radical) » 7B L H A B3 EENOERBE ™ > ¥ i g7 O, » 1T% »
42— 9% & ONOO - iEnm }"ﬂ’.f‘eﬁ'.f%‘i,fém’?éé‘i F e o Sl4e

FET BT UL

15



|

N R

NO 3 & + £ & # i (()NO Limrefrimie I 7 4 Bhend & 2)

I

s

F 0T

N

>

FoORAIHERESF TG LA RaiEY > o &

B

kA O REL R BEA G Ledrdla R EF 2 (QNO &
i AL A BT E R e d o NO AW EF BanF f ke
FALAF REO 0T o R F OB RO T L AT o R 3
4ok RNO g g @ o b e 3 %4 NO (iNOS)

KEF B A EAL > 2 A FENO - ELBLEF & bldo 9
R e A KB dmie B3 RRE AR (T B o dpF B
d pogmred B2 A NO & 2% (eNOS) 74 4 e NO > R i % 1
Mex F P oene Pl lwre o pE b e R 0 2§ b penfi s A0 R
FAEH 2 prdLgpk Behie® o NO & Lpisdld #HFELEY >
- 25 o NO BAE U F Reeni®® & F5 @ & F 4758 ~ A58 ke b 38
SR e NOR B D S AR RT R B B IRG & SR 2
FUMRBOERE S V- 25 NOX T EBAPLAAT FY 0 3

S k3 I anfo g AR RR B A ¥ - BAE AKNO & 3

cirf 19 <

16



S

S E-F g MR
ot - @t > FESANO FIFLAH GBESF P gilden

TR 2 gl ) R E o RA 0 BIRRGINO § 1 S pIL L

S R G T o T R R - 2 FF RR NO 3l AAR B A s

<k

L3 =~ Fa JE(sepsis) & o B £ % ~ A G A Fag H A 1T
it A o F1 NO 2 IA L5 18 2 et iR 2
circulatory failure 7 B ) 4

2. A AR R gd » Eiilwie A2 INO P M 4 o @ F5 B
& % (arthritis) 907 gor s B A @ OV W2 pra B
i % (septic shock)“*”

3. B AN TR & R R 4 T Aol S N m B
LR EE e RS L\ (O e gl B R

4. 10 %R B S g & %% S 204 senile plaque 1 &£ d beta-amyloid

5l 4= o g_#ga‘ﬁ | #] beta-amyloid % i* 7 microglial cell » &_i¢ H &

4 NOm§E 34 ghmre OUs 4 % & ¢ glial cell ¥ > a-amiyloid €

flgciNOS £ IRs 5 » ¥ A2 8RR NO > @ 2 kA NO ¥ i

et e h me e s
g A P T B g e Bl — 07

5. Type I /b Fif® — % “F 3B - P P35 - F 1§ i df
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B Pwre o RLEFELXTH R BELFD

~ Eviime RAW264.7 ] =_NO #-5¢
Bt b3 KA A MRS A O R B
EESE SRR RS R & EEEE RS R -E S5

LB EZ LF T PR FEA S S we A

T

;‘_\i
s

=\
S
H N

8>
4
N

23 5 i & iwmERr &% (LPS) folgpaimre o 5% 5% T
w9 3 518 INOSA 24 > INF-y$LPSiE* T (iE eiiwie £ 5 2 6 T
a3l g { <A B INOSAE 2 » 2Xm INFyE BT % 5t 518 B il lm e

A2 INOSo ZRm > aE& MR s LY PRES -3 4§ ¥ a

4k
e
s
1_
e
G‘T\
W
i
5
N
3
W‘v‘l
=5
F_&
e
ﬁ
@
i
)
ﬂ
E
i}
=
yul
=

«n\
lzt
(hay
B
i
s
hY
e

B & R W’P‘)jf AHE G- F 0L F o Tt
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A4

I8 BRRFR

1979 & B % 7 4~ 5 + ¢ (International Association for the Study
of Pain , IASP)#-4 s F T& 5 1| 7 ,rf,] P OF 2 i gt it g
FRRIAFADLHEGT 01996 ERARARFLEFL TR
PR R B RO T < b oo AR 5 A S

£— #@_Z}E e 4 IT ‘tulw};fl%’ 13 lﬁi'gﬁ;}_ﬂ]'&”‘ - %@7 r’ﬂlﬁ_}i’

s
(N
,dﬂ

- A AT R F B H o B R BIRHX F P enEp
R A AR TS - IR A o o BT L F R i

=g

bl
ETIRS

BERZ Srerda e 370 Rm < F g g

g

ieATiy
o F Feyn R S G - BREF - BlhoRri AR ZIR R R
% % Reld BrAS4E % o )4 morphine AT HL A > B2 {dF 0k f A%
Sley A SRF S EMERN S o PlRate 2 R R LR #
(NSAID) » 822X @ * e " &R » e 70 5 4 dt {l (v % &3 14 Gldof L
i * -k ELAE A (salicylic acid) ¥ 1 i end gt o 2
acetaminophen ¥ F% A 5 o F]pthod iy jE0G SP 3 &P A

SR S G G ko A A BT X | B R RS AR 2 %
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SRR AIAFEE
ﬁi,ﬁ Sy om0 & eni Tl e HRP fpp sk
pT g o B tF P RAY AR 1 (sensitization) 0 ¥ IE i AT jE A
A gla g r B e B NG el i 53 R B
BERAATGEZ pd PFFagen™ SR ELE P R k2 A
PN o %S s R s OV ipit el T B
Plgearid & e f34l 57 % 4 % 1 (neuroplasticity) » 1 & 5d 2 E 4
1l e X B (excitatory amino acid receptor) 4 & X B 5 1 {8 51 -
@E e p g B TR Bl e 0 R R A
Fwre MDA o - § 4§ s @ AEk ~ PKC 2% C-Jun ~ C-Fos ¥
Beo A Bl e X DR R Pl 5 d BEMIRAR X R
ME - R e L BRSO R Qi FAAR L s S 4

Iy

— SR F O EOTIAR AR T A SRR TR~ BT
TR E BT e ARG e
FLRAARHREFHN 3§ EF SRR HN O 4o tail-flick

test~limb-withdrawal reflex ~jaw-open reflex; 3 3§ % 7§ #-3% > 4 formalin
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test ~ adjuvant poly arthritis ~ carrageenan induced inflammation ; A 5§ ¥
7% F ;Y 0 4o hot-plate test ~ writhing response ; 5 ¥ 7 5 F e
7% » 4 shock titration ~ reaction time confict task % % o

d g B BAR Y 0 25 B F 428 o Bbi4e tai-flick
test 827X § - i3 H LB Rd W R AR ER E R
5417 5 (reflex behavior) > @ 25 % & ¥ fp R R & hger » ¥ Jfi3
LR REARY 2 B F DS B Eo A SR up hr i o B R R
F bt B pE R A i 22 ok baseline % R 3 -] 7 E_tail-flick
test eNFIHE o Flpt & FEHE & e AR H S A cut-off PR o BiT
EFr P oo G R A RN HRBEE AL REER § 3 baseline
latency®™ » Tt o ST HI B RE £ i iR (22-24°C) & ek s
SR BB R » FFAABEL Y a5V kir o

SESIP Y 1 L L R R L S R L
(visceral pain) » ¥ & F|3= 8 & J& (writhing response) > H ¥ & /i 3 7 %
ThaEdE WMEE S TREL oA R F R WA A A& R B g
JIEH o g F 3F 58 R 1] g (tail pressure test 0 tail pinch test) ~ %
T1;#c(hot plate) 2 = 11 #c(electric foot shock) 7 & ac & % ¢ {ResER F
FoorE g LE Y GUES hERRE R T R EERE Y R R

LR IESESE A R R R T S R R AL
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F e 2 A8 5 thidsk > 3375k 2 if e AR 4~ & scutellarein 4L

() 2HF B

— BAARR R F Bl T A GERCER T F 2L H
IR o dort B TR b K it 5 F T acetic
acid ~ bradykinin ~ K" % » r/ 9 vt s ] B ff £ K 0 € 5142
prit FACR AR LM E ARG E G F R & VLI B
RS SR S G SR AR A R T %
7 A_Siegmand # £ Sk 0 OV 0d i B 5 R e SR e 4 en it B A
URLW REFAR A A2 PR £UEF BT % (63-64) _

R & REBRAFE PN AR EA SR P T2 FIf Ao B AR

%

PALR Ll e v e 2 i s @ T v R i w N EE L
;\; A,\ # %ﬁ» (66~ 67)

- A A A T S 2 T d AN B A T s]
FZARF e @ ¥R REIPHF RN PP R 2 R
Hoeorgd 2 i % (5% gash o e g P R (Fr (P HRIF SA @
Wi TS24 % SLenfiEF 5 b4 B-endorphin £ 7B ¥ 4 F) @ 7

fOEEFERLE T BEE ] YR B ko AT E - B AR S



Wi EFAY o MR E I i T R o

(=) 485 &

RN X_F %% H % ¢ Dubuisson fv Dennis ** 1977 & % 11 > $43F
SR EpeniriE B - 7 A ke 2 L TR E e 5
AR RS RANEFVRRIA RS o ) R B LY
A~ AR B R FI a4 fﬂf-‘fé’rﬁ”ﬁ%’]\iii\‘i"ﬁw‘iﬁﬂﬁéﬁﬁ%’t“—ﬁﬁﬁf
V5% d Shibata( 1989 )% 77 7 B3 H 47 2 4 iw} B F R % B4 (biphasic
response ) T #* » 7 W H 2K 7 ERFLs 3 BBEH - 485 HL» 0-5
A48 € i > A2 (initial pain)F @ 3142 & A LS % @ Hp (early
phase) » # #p 1 & F) B & {50 £ 4% X $8:2 & substance P & bradykinin
FRAPFFTH T M & 20-30 & 4E07 4 I?ué’?}‘;ifﬁﬁa&ﬁ‘i & 1o 8 (late
phase) » {8 1 & Fl 5458 ARl A2g L F B~ HEBEF T 0 b
4 histamine - serotonin ~ prostaglandin % kinin % 7 & = F & <X 4f 3
e P A4 o KB angr 2 B W BB LR LB
indomethacin ¥ it % 485 thiljgeen® - prg o 7 570

Hunskaar (1987) V% 4 27 § 4 2 45 1136 5 iR s 5 L fo2ig
KALR R 2 4R EFh ™ 5 - F o {5 AT n g Lo R g

BWEFLBRA T RS HREEAL ORAF BT A8 S Hhen
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ERA BT REROFZ 0 FABS FRER T 0.02-0.2%PF WA H 4w
ﬁﬂé?ﬁ%ﬁﬁ & 0 derd ’Eﬁ&ruﬁ'&ﬁ’fﬁ’*%ﬁ‘ BRI e ﬁ"v{%#ﬂi‘%
PormRr 1% LR 2ARS RERFTT R ENDY 2 BYFArE
B o deid r 5%AR 8t 30 A 42 18 A REHME T RR S 7
Bl AN UF o SR & TREUR 2 RIS H 00,

SRR IS S TEIRR R L cE s S E R RN IP e
BERRAREZTRTF RS HRA T AR S F BT L4E-H G
o IR G- PR A A R IRERAE R A TR R R R 7
VA od W H DR PR R B R R R - FEE R Do F
B AR B ARIBIEE 0 BT T & FAFE ST h¥ Y B ATIHER F Sk F ot

B AR A e B B R B
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UERSERIS Ry S (L AT

L3 (Scutellariarivularis Wallich) (4cBl= ) & o #x fFF *
HLp AN LI THAER c S EF T AES BT
B NgpiEis R o ‘)'ﬁ“f%f@ SfREEF SETA o~ b S4B B H ke

LR 2 NG S5 BELIIN #?L‘)%E'T'JFJ'\'F? 3(9‘12\73‘74) o
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.{1};{3@1%% ;}7:7?/{57“ I

COLUERS SZE SRS LIS S

S)AE IAGREL - Es TR 2PN, RTFN P P

VT A 73 LN T 2z > N D1 > L 12
AepaPo S@rg TIoRER cok g3 40

(= ) #F#c L33 Seutdlariarivularis Wallich (Scutellaria barbata

DDon)i% %5 #2 ¥ A4 > F 15-50cm e S v 35 &L & A
=R fht 3 *'Smx%ﬁ;T P/ 0 2 A B S S S e o
45 EBE 13mm; E R RA, s = &R RH A, £ 123

cm > % 04-1.5cm» Lshd X S dh o AIMF AN R

FHE NG R EEET o TR AR A G LR
PEREL NiTE L > R 234 P AT G e ¥4

o — B+ 7] do10 om ST A A SRR R S T 0Y

EER B P MeniEHBEL] 0 2% FHE 1-22mm>
F A X ¢ g I HE G 0.5mm hst k) B R TEEEL 2-2.5

mm > % i 4mmo hG ek L A Y EmgS o 5 Y

7 LEA

35mm- FREHR AN 2mm T REY P AR HA 0 LY

3mmo BIE P &R 3548 ThwmE 24 W
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ERR s 15 O

()% 8l 3R EH - 3 S 7ok Rk PR G

(73)
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4. }% ﬂ’:“gq’r ﬁ'—*ﬂmwuz ’}iﬁff};

5017 ARY B L xEF 5 &2

6. FLARF ¥ FH W E ek ~ 2 10 Lo o BEFL -

4

7

o

FER AR S P REY o WA R BT T 2 ATV R o
AAAAAAAAAAAA G X i arr LREL R LA B A

Lo gy B RFE W EFEL ) TR
BRI o drd b "R B R AEA R
(Sedum)fige = 2 *h 2 JLER AT - 2 e B2 L8 RALEA

45k 2 ¥ Scutdllariaindical. & X 43 0 saz a2 5.V o
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o P AT 73 .

(=) EHE T
Mo EE 2E L 15-30cm o %m0 Tw A0 BT
2-5Smm> Ao Hd THE o FEA S FiFSASE . BT

o & ek 450 £ 1.5-3cm > F 0.5-lcm > &g A = 0 o

B0 bR e ge s o 5 mie ZRAFH RS ¥ F

BPLG R AV E gt o 2AALE 14 dmie o BEERGR RAT 0 A

Flm e b R IL e B S 0 SEIRATI)A) 0 4-10 B tm e
B AL 25-47pm > )% FAER A& A 0§ hif s g o o
ek B i0re A BT 140-260pm o ¥ F o] SRS 0 SEIRATI
A5 5 1-2 fw% » B jL %) 28um > /i 0 H we o

3. it @ul (1)B~& 54 % 10g> 4c 80%¢2 Az 50ml - % -Kigiw
o 0.5h > A #piE o Brjpik Imlo 4eddds 5 3F 2 R RO
BEE L o (B AF AR (Q)B(1)IE Rk 1ml > 4e 1%=

AR 120 > BREEES - (RAFH) G)P(1)AE

/}gl/lfé 4ml > B g /%'\——F i‘ v X /E_é‘f 5% ﬁ’x Sml ;j:%;}i—.,/\ ﬁa: ’

1
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Tail o e A R 3 ABEE R A B AeE AR g Rk
WP BRFREI2F LFEHAL K -(BEA Y

i)

1k
€

44

o
4=
P> =
-

4
D=3
.1.‘

ra

>

(2) B ™ k3 %

4 RVIIGET L RESR THE R o

(1) #ag i n™ F#EF > f#ond s o JIR R LisRd
:)f@:’?ﬁy Fﬁfé\_}ﬁ}? ’ 5?'?:}?{2»_7 U%:}?@:7 %}E{a _%.éff}t&fp ’ ﬁ_ﬁ){‘%“r;}ﬁ'fg RS

iF a0 ﬂ'_/;H: ’ 7}\'},3?_’ ’?;:7}{5 f%-}f]—: o

=)

4. ixd & TFaEL > Y RLA o

S.RBY K ERM iR R K X R Sk
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6. B Eir ik T A RAA o b o R N R T
Hf]{}\ ) :}%ﬂ?ﬁa % ]3 ' b /‘ﬂfﬁg é‘fv}é ) /J~ ;ar'g }%a \fy ﬂr‘i; ) ;}L‘Uf]{}\ ) éﬁ_{?ﬁﬁ- )
‘}E# w "‘%;—v]t*'j y & Rﬁ‘;’; ’ %}% ’?ﬁ:%. ’ ﬁ:’_’%%’rj’ﬁ' f% ’ H—J“ % :;1;- BT v f% °

7. AL B fe e es T IGEFREAR o

(1) #deser® B3I RS KE2EA FEDS T T
9Hﬁ?kﬁ—ioﬁﬁ?ﬁﬁ’@g&9gﬁﬁ%1ﬁ’ugﬁ
EVICES oo 7 BB BB 2P R R R B

£

2
=3%u °
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wht

PEAEZEME S IPE SRR R AL

fit 48 @ 4% iz 1 % (carthamidin) » £ ‘= =% (isocarthamidin) » % 11 3 %

/g\

{

(scutellarein) » & L5 3 H (scutellarin) 5 % pE5 2 4<i 5 p 5 ot o
% A fa(stearic acid) ~ B- & fi%(B-sitosterol) & 7% o

Lo ehe fREf IS A (s hE & 7 3 baicalin ~ baicalein -
wogonin % & 4 Ve # 34 4 % 4 menthol ~ hexahydrofarnesylacetone ~
eugenol ~ globulol % 41 & = 4 (%

¥ YRR o s 384 & 3118 T - B 3740 diterpenoid

77 78
)() (78)

(scuterivulactone D ~ rivularin
E-1-(4'-hydroxyphenyl)-but-1-en-3-one 79 FLFE = A apiginin &

luteolin ®” » 7 #3% g c123 & pheophorbide a®”
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(-) #p v IREFPHGMP F%F R S-180 mouse
sarcoma ~ Ul4 cervical carcinoma ~ solid hepatoma ~ W256 rat sarcoma
12 2 Ehrlich’s sarcoma % g 398 § il inve 2 £ chier (5 4«
579% J am %2 cell line AS49 § e imee 2 £ chier (.
(Z) LEBEEr LFIREAMtT EE” 2339 A(ConA)
HF ] B T e o AT LM L R BT AR
BB R T e P A fEbE [ e SR A Foo BaE - A F
(DNCB)# %328 A % 5~ J& 0 & < &£ /1 5+ (200 mg/kg) ¥ #r]
SEE SRR SO L ERE 38 S
(2) #rF e Z4 s o M ERE R He SR FF 204
wmE L e (9 L R EA BT - BiEE LS 4 apiginin
luteolin # ¢ ¥t methicilin % 1% M h(methicilin-resistant) 2 4f
methicilin 7 »Z£(methicilin-sensitive) Saphylococcus aureus tk ‘o 3=
B Apk el e 0.
(B) fRgi A ie? it F RGP B EORs e T e

T o LG AR AR R TR an,
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o~ EAIE A A FF 5% (wogonin)z JL L e Eam e ()
B S 3 SN SN WA

[ 43

[/47\';- ;\“ E L3 ‘E“] C16H1205 » 284,27
[kim] B2 454 % & (Scutellaria baicalensis Georgi) 12 > B4 %
(S amoena C.H. Wrignt) 2 » £ i (S rivularis Wallich) 12 ;

% #pvf1 44 i (Anodendron affine (Hook. & Arn.) Druce)

hag

[FE42] ] B3k B A %P 5 B § ae DR v > R iT*
30 i BT aenl/5e Agk B U PRV M KT iR eh 9

Z Pk o sRE G R iTH 'f‘f"f'lfjlﬁ‘?* .
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T~ ERIES A F L% (baicalein)z L it e Egm ivr
[ LR 5HF~ R 5% %

[ 43

[#F 32 23+ 2] CsH 005> 270.25

[ m] k2,48 4= & 5g % (Scutellaria scordifolia Fisch. ex Schrank)
¥~ ¥ » § % (S baicalensisGeorgi) {34cE ¢ ¥ 2 H 7-F F
WH pe7) 5 7 & S galericulata Linnaeus © B2 # 7-8 3 4%
H257% % o L (Srivularis Wallich) 19 o % & L & by i
(Oroxylumindicum(L.) Vent.) &+ ~ & 4 » 2 £+ ¢ pjuH o6-
FEBFfr6-7 F RS T2 mfls 2w (Plantago
major Linnaeus) # -

[BI]E 3 FL 8% o SR AR § Eacih o2 g d g ot
Fray EfREr > Bl @R E LpfotE ) B8
Llma gl FE 0 HRAIRGER AP o JIRTEY 27 3

E&dcs 2 5 XAt M &S BUFERE  PRAEF
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g 27 = e
7 LR
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R A LS AL R T R e,
¥ % (6-hydroxyapigenin)

EXEY

[#F 342 &5 2] CisHio0g > 286.25

[%ik] B&a5448 4745 & & (Scutellariaindica Linnaeus) > ¥ > £ i
(S rivularis Wallich) 2 ¥ ; % @& 4L A kg (Oroxylumindicum
(L.) Vent.) £ ~ & ~ & » &4 (Miuingtonia hortensis) # ;
¥ oeb o Bt srts (Sorbariaarborea Schneid) # ~ f=¢ 3
HT-HEBY §# 5152 § Centaurea depressa Bieb. {- ¢
FAST AR FRERBA T ANT AR KR
(Asphodelus) ; = %-#* DigitalisorientalisLam. ¥ ; fv/& 2,4 &
5 (Scutellaria) 4547 $22% o

[E4E] B F #r415] 5 -3-2 fh§ ( fefeo ATP 2 & fodrd| 209 fis

(Heliothiszea) % & 24 £ ie* o
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L= &% F 3 % (wogonin) ~ § 3 %

(baicalein) ~ B L% % % (scutellarein) ¥+ LPS £2 INF-y 3£ % E

wimie 2647 A 4 NO 2 4|5 (8 5%
-~ &R
(-) Tz h
ARSI E R R P AR A LA T
B ERRT R ERED CHEF LT

R Y Y X H e R L A Y MES R A &

B

W B T Nt B D E 2 A

= B AR BERE AT AR RESF T 9o 4372 KRk

I
s

#

B CHS EH A S LAk KR ET

AF ST 2 &5 4% (wogonin) ~ % 5 (baicalin)

—»/‘

PEA P A ZEBRNEA T F LR 5% (scutellarein) pEp 2 K

Extrasynthese = & o

(=) F &P #E

Wed FER SRR B SIS AR R 0 1 50% 5 R

A=
=

2P PR G F R kR At F B2 B BRI
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BA0CT RRIESFL G TEF R 50%e fRind Bog -

(Z) ¥ @ S
MR F Bl T f e B - Lo MR R R E LR

= L g DMSO @lt’\'*ﬁ\ﬁ"/%/l °

(z) mrzys % TV

RAW264.7 m% % + &l E v P2 ¥k 'm®2 » 11 Abelson leukemia
virus #& it > # p ** American Type Culture Collection (Rockville, MD,
USA)- #2 % ** Nutrient Mixture F-12 Ham (Ham’s F12) ( Sigma, N4888,
500mL) 3 % & [B % f&o’]‘ v 10%28$ it #5 24 & 5 (heat-inactivated
fetal bovine serum) (Gibco, Cat. No. 16000-036, 100mL), 1% 35 ¥=fig fix
(L-glutamine) (Sigma, G7513, 20mL), % 6% kanamycin sulfate (Wako,
117-00341, 1g)], # B+ 37C - % £ 8¢Y (5% §F L8 95%
FORZ 5 ) W E B £ x (Falcon, No.1001; Becton Dickinson ) 3%

2 me o BFEBN-X oo

Ham’s F-12 fm%e 2 % A~ FI=fipfi i p Sigma = @ (St. Louis, MO,

USA) > #5225 7 p Gibco BRL = # (Grand Island, NY, USA )
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RAW264.7 pp ** American Type Culture Collection (Rockville, MD,
USA) » IFN-y ptp Genzyme = # (Cambrige, MA, USA) » LPS
(Escherichia coli, O55: B5) F£p Difco = & (Detroit, MI, USA) >
kanamycin sulfate ~ sulfanilamide » N-1-naphthylethylenediamine
dihydrochloride ~ phosphoric acid ~
3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT)

PE A Wako Pure Chemical Industries ( Osaka, Japan ) » & § & i * 2 1t

CF RS TP WO

() FRER

5] > B sk - NIKON (TMS Type 104)

CO, ¥ % 4 * SANYO CO; Incubator (5% CO»)

4 ik 3s % 1 HITACHI (himac CF 7D2 )

Microplate reader(UV) : BIO-RAD Model 3550 Microplate reader
2784 - TAITEC (Microincubator M-36 )

MR FF P AR E BHRS €4 (NRK, UP2 3))

-30°C % 48 * SANYO (Medicool, MPR-411F)

Pipet-Aid XP ( * kex3c’m?? )

Eppendorf (Micropipet > #c & P~ % ) 0.1~2.5 > 50~200 > 200~1000uL
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S A E (- =€ 5 25mL 0 F - 57 R R 50~250uL thE )

(-) - % i % 2 (NO Assay ) ***
& 200pL (3 £ amrg kB 1.2x10° B/mL) Mm% A1 3 96 344

( Sumitomo Bakelite, #8096R, Tokyo) # »37°C ~5%= % i 32 % 4
¥ & — o] FF o 4o {4~ LPS (Escherichia coli) ( 100ng/mL > Sigma ) ~
IFN-y (0.33ng/mL > Genzyme ) > i *r » $& *~ DMSO % % 0.4uL > #-
9634 ¥ 37C= & PR & #8353 % 16 ] BB~ 1 5% 100pL (]
& e 5 MTT assay ¥ iR k%2 & &) » 4c ~ Griess reagent [0.1%
N-1-naphthylethylenediamine dihydrochloride ;% ;% ( lmg/mL > Wako )
1% sulfanilamide in 5% H;PO4 /% ;%] & 50uL > & & > - & 455 12
Microplate Reader (BIO-RAD, Model 3550) 570nm jp|vx & & > #&-17

i+ 4+ (Nitrite) T_& o

(=) iwee 755 e 2 (MTT Assay )
MTT i - itk Rl 3 8 kw e 3 Ffrd £ 07 2 o MTT 42—
BiExas hrfd Ap L5

3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide » F &
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PARCEL Lo AR A et AR DR R & B R TR
MTT R R 5 3 e % ¢ 5 & 4 (formazam ) ¥ 74 ff lm¥e @

L7 it o DMSO st i3 fRimre ¥ end d B & 5 0 * ELISA

3
d
3
3
o‘u\
s
o

B 570nm gt £ Rl R kSt A LB FRIN O MTT %2
AR R R R e g AR B SR BT B iR R e

R o T NN NO SR B BB L E s R

\

¥ PR iR 100puL 180 e iR Ak £ 4e » 25uL MTT 7% 0% (2

B T SR b i E ST

,‘5‘"

mg/mL) - % > 37C= 3 it

f}i’;

»> 150uL DMSO #-% & ¢ % f 47 (formazan) R{ri®3 » & (F#cr 48

EEH P R 2% fF ¥ 2 Microplate Reader (BIO-RAD, Model 3550)

570nm Pl K B e
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e

= & L iiL 2 H 2 4 scutellarein 42F (T % 2 7 §
- ~F &
(-) FoHHL2 AR

AR BRIEEAREM o7 P ERY BE SARY RESH

LOTEE KD EREHEEPUER AL FEL R HE

L 50% BE R IR R T2 PRSP M R B R
o Aet F Bz A ERIR o RA0CT RRKSEI I TELK
E50%¢ fgdedo B (f§ AL 5 SReon)

AR B 2 R ® L F 5 % (scutellarein ) B p 2 &

~

Extrasynthese = 7 >3 % % * '/ tween 80 B%/3 » I+ # = X -KAT@ A | o

(Z)F bt

S E RS SN EEET TN SE E S P,

Ptz ICR et ] B A E 18~25 25 -
R REFI B2 1CHE A T 0 FI2) PRI PR
(08 : 002 > 20 : 00 @)z kg ks G Bb k2 BRI A

Lo F oI f 1ok FARFHBS T N E 2 FRBFARE Y

Wip s 2 R F LB RAR
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(Z) Fm2E
I.g & (acetic acid) PEp Merck -
2455 +f (formalin) BEp P AEEHR €44 o
3.Indomethacinf# p Sigma -

4.Ethyl Etherft-p P A & 4 2 53k;8 € 4 o

S R
(- ) =87 =% (writhing response test)

#-7 AT 2 SREoy (0.5-1.0g/kg) v PREA 2 L4cE a0 &4 F L
+ % #scutellarein (10 ~ 20 mg/kg) PR3 843 2 304 488 d "EWE
LS B R 0 L RE 10gE LS 0. mlo P A
o] RESWEERY > SABERLBRE T B S M
B5-15A R+ ESEIVEIRE AL R 5 AT A kg 0 B T2

g = 8% 5 ¥ rindomethacin (10 mg/kg) % & P8 e > 3501 5 it i3

(=) 4& 8 +hi#% (formalin test) :
A58 B %ﬁﬁ‘ﬁ & % 0 F * % Dubuisson % Dennis®® iz & 14

77 % 5 -7 Al 2. SRgon (0.5~1.0g/kg) v JR% A 2 scutellarein
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(10 ~ 20 mg/kg) LVt S i63 15 30 A kb > * AR i 54 B 17 27 B4+
B o) REL S EF S AT 200l 5% ABS AR 0 2 TR
HEBRZHY BRI FNN S Ased| HepH L (+ 1 %r#
A EAR B RN ) 2 B A A B0 £ e85 30 24800 0 4 0-5 A 42
AR ) B s 5 & % - 4p (early phase; first phase) 2§ % F
PER > @ 20-30 ~ 482 % ﬁﬁ?ﬁﬁﬁtf"}ﬁiﬁié 5.8 2 % = 4p (late phase;

second phase) 2_ 7§ % F B PR - ¥ 12 indomethacin (10 mg/kg) % &

¥R fe 0 NI EAR S R 20 A 4B PERIT SIS o
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%) rX

& L2 H 2 4 scutellarein ¥+ A-carrageenan 3% % R L
VRS T
-~ FaiE
(-) Ttz @i
ot - @R T 2 R
(=) @&
ot - &g (T% 2 FRbp o
(Z) F%P#F%E
1. 1,1,3,3-tetracthoxypropane (TEP) ~ thiobarbituric aicd (TBA) ~ butylated
hydroxytoluene (BHT) ~ A-carrageenan - indomethacin @ P& p Sigma

AN

2. Ethyl Etherp-pi p & § 4 2 54R5% € 4k o

3. GSH-Px kits : Art. J68131 » B+ p Randox -

4. SOD kits : Art. ORD04 » P& p Randox °

5. GSH-Rd kits : Art. 21023 p#p Oxis Research -

6. NO kits : p£p Cayman °

(r) ¥R&E

1~ 57 p 2 ik B NK-101 CMP PLETHYSMOMETER  (Muromachi)e
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2~ 2% B & 7R Powerwave X 340 Microplate °
Spectrophotometer (Bio-Tek instruments INC.)

3~ ® &4 ke i% - HERMLE Z233MK-2 (e fe F-dps * ) o

4~ B4 k4o 48 - Backman GS-6R (i i & s * ) o

5~ 2pF4 2 H7%k ¢ Roche = # COBAS MIRA plus -

6~ 3% # POLYTRONPT 1200 : s & £ ¥ 5 L2 o

i1 5+1% A-carrageenani® e (0.1 ml/8 ) R O F W25 ) pris o
#eo ] B w7 A E 2 SReon (0.5~1.0 glkg ) T PR % scutellarein
(10 ~ 20 mg/kg) *LPei 3 » L $HR et FE 515 @ 4 7T s
indomethacin (10 mg/kg) > 4% & % 5 0.1 ml/10g - % & {2
R E S LR BRI RT) om0 T4 E

PEBECE | FERMASAED B LRIMHL (AV).
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(Z) 42 ¥ENFE ) REBREE Y {2
A u] o) Bt R T LS 1 % -2 R FRRR (S0 ul/
) 5K o HE2 PGS Bl BA YA HE 2 SReon (0.5~ 1.0

gkg) v IR A 2 # 24 scutellarein (10 ~ 20 mg/kg) L #xit 54 o I 44

ETTRS

R w3 B8 1.5 /] PP v2E 5 indomethacin (10 mg/kg): & % & %
0.1ml/10g - £ 1/ pF > B ik FEBHIFLE2 %VE%‘« ,

* %4834 SReon 2 B & 4 scutellarein 572 Hrie sy i T 5 & %

(2) "oy L pFdE R
1. SOD z_ip] Z_ ( super oxide dismutase assay )

¥ Bk % k¥ 1984 £ » Kakkar §r Viswanathan®V#% 412 = 2 >
?‘”*‘EEL.?T%‘% 0.5g> #c» 0.5ml0.9% 7 Normal Saline » 325 {43275 »
B~300 pl 3 seid g 0 o 4o r 1.8 ml b ehs x 3 B3k 0 4C ~ 4
w15 2480 R EIBF o B~ 20 ul R & % e ~ 120 pl 0.1M Phosphate
buffer (CAPS 40 mmol/L ~ EDTA 0.94 mmol/L » PH7.0) 23 & & » &
BB 5 ul B & %4~ 340 ul Mixed Substratel ( xanthine 0.05
mmol/L ~ ILN.T 0.025 mmol/L ) > & 4 » xanthine oxidase & ¢ » /& & 2

Pk £ 505nm> K BIER 37TCTRIES R E > & IR 30 f5R £ -
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Ko BEPIE 3L

“‘éﬁ;

B ELSBSRERLET L S ERI AR
HEER OPoSOD EH U E RN drd] INT p o4 (Vi % 5 -

¥+ (U)> ’”—E‘%‘« p SOD #1412 U/mg protein % 77 o

2. GSH-Rd z_ip] Z_ (glutathione reductase assay)

A B> % k¥ 1966 £ » Guntherberg &7 Rost #% 412 = i
4 & 4]* NADPH % Bl GSH-Rd /51 > NADPH %/t £ 340nm
T2 4 sk® o a NADPH id GSH-Rd it % = {5 & NADP > =

g 7' > 1l GSH-RAd FEEE LB R F 1t o

PiFe 5 0.5¢g0 e » 0.5ml 0.9 % = normal saline 327 > P~ 10 ul
et F % o 4e ~ 190 pl <5 precipitation reagent (trichloroacetic acid in
water):® £ 353 5 3 3000g°4°C~10 4 40 B~ b jF% 50 ul *+ Cuvette
P oo ik B 4r » &£ 50 pl 17 Buffer (potassium phosphate
diethylenetriamine pentaacetic acid ~ Lubrol ~PH 7.8) > Reducing agent
(tris(2-carboxyethyl) phosphine in HCl) » Chromogen

(1-methyl-4-chloro-7- trifluoromethyl- -quinolinium methylsulfate in
HCI) > Color developer (NaOH in water);® & 323 > >t L & 340 nm T~ /p|

»

2k Y e % glutathione reductase 7% 144 U/mg protein #

Ik

>
o
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3. GSH-Px z_ ip] Z_(glutathione peroxidase assay)

;%39 Paglia 2 Valentine (1967)r#% 122 ;2 5 A& >
glutathione # cumene hydroperoxide ¥ GSH-Px it * » £ 12 NADPH
#7 golutathione reductase #-% i* it 77 GSSG (oxidised glutathione)il i#
AR RAE > L% NADPH § i & NADP' » ravx sk g2 5 b i &

% % % GSH-Px 2 &4+ %o

GSH-Px
2GSH + ROOH » ROH + GSSG + H,0

. GSHR .
GSSG + NADPH + H » NADP +2GSH

BT 0.5g0 4 » 0.5ml0.9% &1 normal saline 32 > B35
e 50 pl» 4~ 1 ml 0 diluting agent ##f§ - % 74 » Reagent 1
(glutathione 4 mmol/L ~ glutathione reductase 0.5 U/L ~ NADPH 0.28
mmol/L);® & 353 » £ 4 » Reagent 2 (cumene hydroperoxide 0.18

2 N . o . . - - s+ (96 B oL
mmol/L)®% » 38 & 37C ~ A & 340 nm 7P| & =k B 90, 2L B ex

ST

itk F(U/LL) » "+ ) glutathione peroxidase #1412 U/mg
T

protein # 7% o
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(2) #res- § 1§ (NO) * f = ff (MDA) 7 £#I%

Boo] R (8%l o 1004 60 0.9 % normal saline i & » i b »
% 190.9 % normal saline 32" > ¥ 12 4°C ~ 12000 rpm 3. 5 A4 45 P~
ko % 10KD JRUCE R 0 R 2 12000 pm #ee 30 A 4

TR BT 20C AR E Y -

1. NO z_p| =

P NO 7z £ 97 241 * NO, ¥ ¥ sulfanilamide

|

PP T ek

5

34 £ § v & 2 naphthylethylenediamine & 8 » 4 = ¥ = d F 4 >
Gl E540nm T E ki s 1% 0 R R EA 4T NO 5 R -
(1) NO -2 & 4] it
#- Assay Buffer * = =t -k £ 100 ml - (3¢ ACT » VREF2 B
5) o
P~ 1.0 ml assay buffer » 4r » Nitrate standard vial ¥g # -
P~ 1.2 ml assay buffer > ¢ » Enzyme Cofactors vial ¥ # -

P~ 1.2 ml assay buffer » 4 » Nitrate Reductase vial ¥g, ¢ -

7> - S=
T k- REA T &R
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Z- NOEE& @3 ppE> N

well  Nitrate conc. (M) Nitrate std. (L)  Assay buffer (¢ L)

Al 0 0 80
Bl 5 5 75
Cl1 10 10 70
D1 15 15 65
El 20 20 60
F1 25 25 55
Gl 30 30 50
H1 35 35 45

A

4v » 10 ul 77 Enzyme Cofactors # Nitrate Reductase > % *~ 2 8T
Z | FF o A 4~ 50 ul e griess reagent 1 * griessreagent2 0 ¥ E T &

# 10 min © ** 540 nm T jp|ex sk iE o
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2. MDA z_ | Z_

%< Tatum £ Changchic 1990 2. = ;27> 3 * TBA ;% (Fr it ®
R L2 )Rl TBA 2 5 RIE g Rk > e e e e s TiE 3
Lengos X0 B B S ns 2o AR R T L L (TBA)F
fer i tand M AP P - i (MDA)F & > & pH3.0 =+ 4cft 4
24z d 4 & #(TBARS) » # 532nm st - £l fc - 5 afi
Mg 2T ¥ TBA & pﬁ»sc;g@;‘jﬁ;? A% TBARS o5z d A4 > * 5 48

B R E A kLR PRI RIS BT g R

TBA 825 = FER ede™ 557

o SH

HO /N\(
l + 2H,0

CH ——CH ——CH N

OH

TBARS
Bind A
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(1)MDA %23 e &

TEP(1°1'3"3-tetracthoxy propane) > 50 pl #r 40 %2 A& & 25 ml » B~

i pe i kg 250 ul v 4e 40 %2 A 3 S0ml - T 2 TEP iR @l

ACT gk » ¥iEEFA ) 2 0.0IN 7 HCI > % TEP intermediate

standard solution » & & = - = MDA HFizirdk ¥ - (3 4CT >

Tkl i) e

- MDA £ ®A37%Ag> N

MDA conc. (£ M) 0.625 1.25 2.5

TEP intermediate

standard solution 0.15 0.3 0.6
(mL) ' ' '

0.0INHCI(mL) 985 97 94

1.2 24 4.8

8.8 7.6 5.2
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(2)MDA 52 & S gl iF
0.2 g TBA 4c » 50 ml~0.2 N HCI» g 7 3= B2 i3 (3 4T
T ¥ REF 1 iF) e 0.1gBHT » e » 50ml » 95 %2 figi3 i3 o (#F % > 3%
4CT™ » PiEs 1 i) P~ 7 & enpendoff(# 4675) > & T £ = ; & A4

)\'Tflj

E

r
~ P

4= MDA &8 & H g ir3 5\

wE
BHT %% MDA & % & TBA #%
kR
Blank 45 1 L 100 1« L, 0.01N HCI 300« L
0.625 uM 45 4L P~ 0.625 u M MDA £ % 300« L
& 100 L

1.25uM 45 4 L P~ 125 uM MDA # % & 300« L
100 L

25uM 45 L P~ 2.5y M MDA & & 3004 L
100 L

5uM 45 1 L B 5uMMDA £ # 5 300« L
100 £ L

104 M 45 L P~ 10 u M MDA £ % & 3004 L
100 L

20 M 45 L P~ 20 4 M MDA & #& & 300« L
100 L

BH B R LY 0 B 90 Kk AT 4 A 45 A4 o B
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BAREAIN0 A48 Ao 295U "B REFET 1 A48 47C -

12000 rpm » Zos 5 & 48 o B~ F R iR (k2 d ) 3T 532 nm TRk E o

PRSP T
A3 TR 2 By 0 3202 Oneway ANOVA analysis 4 47 % 8 #c >
# 12 Scheffe’s multiple range test ¥ = H FF X B 2 & ¥ 4> v p E/] >

v

0.05 v/ l3Rh § B A& o
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A4

% I

Y

R

s

$o 8 ALY FE2 LRES L FF 54 (wogonin) ~ F 5 A
(baicalein) ~ 3 LF 3 % (scutellarein)¥f LPS ¥ INF-y 34 % E
w2647 A 4 NO 2o ¥, & i

- AL FES LIPS &2 INF-y 38 Erfim®e 264.7 2 2 NO 2

Frd| B e
N g BE 50%2 fR4e 4 4 4+ LPS 27 IFN-y 3 | E eiim e
(RAW264.7) 24— % 1§ (NO) 2 Frf|F 2 iz 3 4 1T% 4o w
Ao FIE Y K ISEE G R ONO FrfE L > Bl Fam i
80% 1+ » & 3%
Y4 4 Blumeabalsamifera (L.) DC. (ICsq: 30.03 pg/mL);
#87 a % Centipedaminima(L.) A. Br. & Ascher. (ICsy: 7.34

pg/mL);

5 g Kalimerisindica (L.) Sch. Bip. (ICso: 32.37 pg/mL);
# T 78 Securinega suffruticosa (Pall.) Rehd. (ICsp: 26.12 ug/mL);
B L% <3 7 Gentiana loureirii (G. Don) Griseb. (ICso: 13.5

pg/mL);

L4z & Scutellaria rivularis Wall. (ICs: 38.28 ug/mL);

##* ¥ Leonurusartemisia (Lour.) S. Y. Hu (ICsy: 37.46 pg/mL);
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B 4 % &3 Abruscantoniensis Hance (ICsy: 68.31 pg/mL);

F¢ % % Bauhinia championii (Benth.) Benth. (ICsy: 40.47 pg/mL);
7 ¥ % Zornia gibbosa Spanoghe (ICso: 40.12 pg/mL);

k)< 2+ & Oxysporavagans (Roxb.) Wall. (ICsp: 19.79 pg/mL);
# A5 Ficustikoua Bur. (ICsy: 17.51 pg/mL);

g% Agrimonia pilosa Ledeb. (ICsy: 27.44 pg/mL);

wi -k @ 7= Adinarubella Hance (ICso: 3 pg/mL) %

7% % 4p Selaginella doederleinii Hieron. (ICsy: 47.11 pg/mL) % -

¥ e

i# ¢ [# & Aristolochia kaempferi Willd. f. heterophylla (Hemsl.) S.
M. Hwang ~

% 7 ¢ Sephaniatetrandra S. Moore »

% &£ 2 Ardisiajaponica (Hornsted) Blume %

S 27 fF Helicteres angustifolia L. 3 v fé {8 47 2. ¢ g fe v 4 NO

FIF AR A 80961 ¢ o felpd MTT w4 Mgk d WA § e 4 o
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Table 4. Inhibition activity of 87 species of traditional Chinese herbs on

NO production by a murine macrophage-like cell line,

RAW264.7, activated with lipopolysaccharide and interferon-y

and the viability of macrophage by the MTT assay.

Plant Family Plant NO* ICso  MTT"
P %) (gl (%)
1  Gendarussa ventricosa (Wall.) Acanthaceae whole 22.02+1.61 — 107.53
Nees 2 #£#4 & plant
2 Peristrophe baphica (Spreng.)  Acanthaceae whole 48.53+2.88 — 97.21
Bremek. 7 #xj plant
3 Actinidia chinensisPlanch. var. Actinidiaceae stem  12.60+3.33 — 101.60
setosaLi [ /4% f
4 Actinidia collosa Lindl. Actinidiaceae stem  20.33+3.15 — 100.28
A # 33}1;3{5’— F
5 Actinidialatifolia (Gardn. & Actinidiaceae stem  14.43+£2.15 — 109.03
Champ.) Merr. ¥ B &+
6 Actinidia rubricaulis Dunn Actinidiaceae stem  20.33+£3.17 — 92.74
= R
7  Achyranthes aspera L. Amaranthaceae  root 72.41£2.32 — 97.39
ERES
8  Aristolochia fangchi Y.C.Wu & Aristolochiaceae  root 48.46+3.9 — 110.76
L.D.Chow & S.M.Hwang
Rz
9 Aristolochia kaempferi Willd.  Aristolochiaceae root 103.37+4.3 — 38.47
f. heterophylla (Hemd.) S. M. 5
Hwang i ® B &
10 Aristolochia moupinensis Aristolochiaceae stem  67.89+4.14 — 114.6
Franch. "'f# ¢
11 Mahonia bealel (Fort.) Carr. Berberidaceae stem  62.45+0.76 — 106.56

A

g
x
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Plant Family Plant NO* ICso  MTT"
P o) (ugml) (%)
12 Ananas comosus (L.) Merr. Bromeliaceae peel 36.72+2.06 — 99.36
BH
13 Lobelia chinensis Lour. [L. Campanulaceae ~ whole 24.59+0.75 — 110.51
radicans Thunb.] * :§ i plant
14 Lonicera hypoglauca Migq. Caprifoliaceae dry 66.18+1.53 — 91.27
FRAR 7% flowe
R r bud
15 Drymariacordata (L.) Willd. = Caryophyllaceac  whole 28.42+1.02 — 96.3
ex Roem. & Schult. j7 i & plant
16 Euonymus fortunei (Turcz.) Celastraceae trig 36.72+2.16 — 107.1
Hand. Mazz.. #* = i with
leaf
17 Laggeraalata (D. Don) Sch. Compositae whole 30.75+1.13 — 113.29
Bip. ex Oliv. = # & plant
18 Blumea balsamifera(L.) DC. n Compositae whole 105.81+1.0 30.03 80.52
THAE plant 4
19 Centipedaminima(L.)A.Br. Compositae whole 104.56+2.0 7.34 78.65
& Ascher. 487 & X plant 4
20 Elephantopus scaber L. Compositae whole  34.02+1.42 — 111.39
| o e lant
BEE P
21 Kalimerisindica (L.) Sch. Compositae whole 91.91+1.81 3237 9334
Bip. § & plant
22 Senecio scandens Buch. Ham.  Compositae whole  58.09+2.83 — 101.92
+ 3k plant
23 TaraxacummongolicumHand. Compositae whole 76.14+1.74 — 106.36
Mazz. = % plant
24 Xanthium sibiricum Patr.. Compositae fruit  46.06+2.29 — 108.83
%‘;“B
25 Erycibe subspicata Wall. ex G.  Convolvulaceae  stem  35.12+1.42 — 94.92

Don 445 7 o 3%

60



Plant Family Plant NO* ICso  MTT"
P e (gl (%)
26 Poranaracemosa Roxb.var. Convolvulaceaec ~ whole 70.04+1.22 — 86.67
tomentellaWu £ # 4 3 plant
27 Gynostemma pentaphyllum Cucurbitaceae whole 34.55+1.44 — 113.65
(Thunb.) Makino % %% jF plant
28 Cibotium barometz (L.) J. Dicksoniaceae rhizo  36.84+3.4 — 102.6
Smith [Polypodium barometz me
L] Jy #
29  Antidesma montanum BI. Euphorbiaceae leaf 53.97+1.45 — 106.91
s T8 R
30 Glochidion eriocarpum Euphorbiaceae leaf 57.88+2.8 — 97.93
Champ. ex Benth.* % & #% &
31 Mallotus apelta (Lour.) Muell.  Euphorbiaceae leaf 77.59+1.89 — 111.64
Arg. v ¥ E
32 Securinega suffruticosa Euphorbiaceae twig  90.67+2.07 26.12 103.79
(Pall.) Rehd. =3k with
leaf
33 Gentianaloureirii (G. Don) Gentianaceae whole 98.81+253 135 97.03
Grisebh. B & % &3 — plant
34 Imperatacylindrica(L.) Gramineae rhizo  23.98+1.28 — 99.17
Beauv. var. major (Nees) C. E. me
Hubb. ¢ %13
35 Hypericumjaponicum Thunb.  Guttiferae whole  77.18+2.52 — 111.34
BB plant
36 Salacia polysperma Hu Hippocrateaceae  root 52.38+1.11 — 109.06
ST KAc
37 ScutdllariarivularisWall. Labiatae whole 92.86+1.65 38.28 95.59
[S. barbata D. Don] & 4 plant
38 Clerodendranthus spicatus Labiatae whole 52.28+2.45 — 109.71
(Thunb.) C.Y. Wu ex H.W. Li plant
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Plant Family Plant NO* ICso  MTT"
P e (gl (%)
39 Leonurusartemisia(Lour.)S. Labiatae whole 81.12+0.93 37.46 109.57
Y.Hu =+ % plant
40 Rabdosia nervosa (Hemsl.) Labiatae whole 74.27+2.07 — 111.98
C.Y. Wu & H.W. Li plant
41 Rabdosiaternifolia (D. Don) Labiatae whole 33.53+3.44 — 111.18
Hara 2 & ¥ plant
42 Sargentodoxa cuneata (Oliv.)  Lardizabalaceac  stem  17.68+1.48 — 108.09
Rehd. & Wils. [Holboellia
cuneata Oliv.] = = 3%
43 Abrus cantoniensisHance L eguminosae whole 95.64+1.62 6831 111.59
R At plant
44 Bauhinia championii (Benth.) Leguminosae root  85.68+2.2 4047 104.19
Benth. #= ¢ & or
stem
45 Bauhinia variegata L. Leguminosae root 30.56+2.14 — 111.37
BiEE g
46 Derrisrobusta (DC.) Benth. Leguminosae stem  46.83+2.49 — 103.12
) g‘r Wlth
AR root
47 Lespedeza cuneata (Dum. Leguminosae whole 39.42+2.21 — 103.45
Cours.) G. Don # #484F 7 plant
48 Sophoratonkinensis Gagnep.  Leguminosae root -161.84+1. — 102.92
do 249 79
49 Zornia gibbosa Spanoghe L eguminosae whole 89.21+1.79 40.12 109.81
[Zornia diphylla (L.) Pers.] plant
= }‘;j'_“
50 Srychnoswallichiana Steud. Loganiaceae seed  27.58+2.77 — 107.05
exDC. * £ 5 &
51 Oxyspora vagans (Roxb.) Melastomatacea trig 96.03+1.47 19.79 101.10
Wall. k] % F A e with
leaf
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Plant Family Plant NO* ICso  MTT"
P o) (ugml) (%)
52 SephaniatetrandraS. Moore Menispermacea root — 102.98+3.1 — 22.97
i 7 e tuber 1
53 Tinospora sinensis (Lour.) Menispermaceae stem  25.61£1.5 — 99.23
Merr.. & %5 %
54 FicuspumilaL. Moraceae stem  74.07+0.88 — 99.56
s with
e 5 leaf
55 Ficustikoua Bur. M or aceae sycon 100+3.29 1751 79.98
Do« ium
B A ¥ -
*’é [% f"‘
2%
56 Psidiumguajava L. Myrtaceae leaf 17.28+3.46 — 112.82
& F
57 Ardisiajaponica (Hornsted) Myrsinaceae whole 103.53+1.9 — 44.82
Blume ¥ & =2 plant 3
58 Ardisia solanacea Roxb. Myrsinaceae whole 53.97+2.88 — 108.2
- plant
P B F
59 Embelialaeta (L.) Mez Myrsinaceae whole 53.94+1.31 — 103.4
7 0 plant
60 Nervilia aragoana Gaud. Orchidaceae whole 33.74+1.89 — 97.36
P plant
61 Nervilia purpurea (Hayata) Orchidaceae whole 18.29+2.49 — 99.34
Schltr. * # — B8R plant
62 Polygalafallax Hemsl. Polygalaceae whole 55.39+2.17 — 105.97
F ki plant
63 Polygalaglomerata Lour. var.  Polygalaceae whole 25.52+0.72 — 104.54
villosa C.Y. Wu plant
AL EED
64 Drynariafortunel (Kunze) J. Polypodiaceae rhizo  34.96+1.98 — 112.66
Smith # /A4t me
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Plant Family Plant NO* ICso  MTT"
P e (gl (%)
65 Phellinuslinteus (Berk. & Polyporaceae sporo  33.54+1.59 — 95.65
Curt.) Teng % & phore
66 Clematisargentilucida(Levl.  Ranunculaceae stem  37.4+1.28 — 110.13
& Vant.) W.T. Wang = & i
67 Agrimonia pilosa L edeb. Rosaceae whole 98.81+1.91 27.44 88.82
g plant
68 Rosa laevigata Michx. Rosaceae fruit 17.37+2.05 — 97.13
£ R+
69 AdinarubellaHance Rubiaceae whole 103.53+2.1 3 79.64
kB Rt
70 Damnacanthus indicus(L.) Rubiaceae whole 33.40+1.66 — 98.18
Gaertn. . 7+ 1 plant
71 Gardenia jasminoides Ellis Rubiaceae fruit  46.03+£2.98 — 105.32
* fe+
72 Gardenia jasminoides Ellis Rubiaceae fruit  45.02+1.9 — 109.42
var. grandiflora Nakai
< e
73 Hedyotis diffusa Willd. Rubiaceae whole 25.61+1.5 — 109.63
[Oldenlandia diffusa (Willd.) plant
Roxb.] ¥ it & ¥
74 Mussaenda pubescens Ait.f. Rubiaceae stem  51.2442.1 — 97.34
IEEF with
leaf
75 Neonauclea griffithi (Hook. f.) Rubiaceae trig 43.85+1.64 — 109.45
Merr. #75 18
76 Psychotria yunnanensis Hutch. Rubiaceae whole 53.57+1.02 — 97.12
Za4 & plant
77 Schizomussaenda dehiscens Rubiaceae stem  62.704+2.45 — 101.20
(Craib) Li # % £ 7= with
root
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Plant Family Plant NO* ICso  MTT"
P e (gl (%)
78 Selaginella doederleinii Selaginellaceae whole 83.61+3.48 47.11 98.87
Hieron. =% ¥ 4p plant
79 Picrasma quassioides (D. Simarubaceae bark  28.63+£2.07 — 87.43
Don) Benn. = 4
80 Heélicteresangustifolial. Serculiaceae root  102.07+2.5 — 54.88
e 9
L -L}’[:"]‘
81 Hydrocotyle sibthorpoides Umbelliferae whole 43.36+2.69 — 99.06
Lam. % @ % plant
82 \erbena officinalis L. Verbenaceae whole 38.17+0.72 — 94.67
B plant
83 \iola philippica Cav. (iola Violaceae whole 49.39+2.01 — 116.73
yedoensis Makino) % 7= = plant
84 Ampelopsisjaponica (Thunb.)  Vitaceae root 48.42+4.3 — 128.5
Makino [Paullinia japonica tuber
Thunb.] & #
85 Cissus hastata (Miq.) Planch.  Vitaceae whole 34.2340.6 — 96.75
PRE O kB plant
86 Tetrastigma crucistumCraib & Vitaceae whole 52.78+1.52 — 113.76
Gag. - # e plant
87 Tetrastigma membranaceum Vitaceae whole  75.20+3.03 — 104.84
Wu & Wang " # fe 3% plant

“: NO Production inhibitory activity, Inhibition (%) by (0.1 mg/mL)

®. Viability (%) = the absorbance of Sample / the absorbance of Control x

100%
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= ~ Wogonin ~ baicalein ~ scutellarein ¥+ LPS ¥ INF-y 3% % E ¥% o %
264.7 2 4 NO 2 Fr)i& thid s
wogonin-~baicalein~scutellarein ¥ LPS &2 INF-y 3£ % E ¥ ‘w2 264.7
A4 NO 2 Jrdlid fh B i % 4rd T 517 » 195 § s 1 NO 478

> B ¢ 1w oscutellarein E R iE 0 B ICso 5 12.7£3.11pg/mL
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Table 5. Inhibition activity of wogonin, scutellarin, and baicalein on NO

production by a murine macrophage-like cell line, RAW264.7,

activated with lipopolysaccharide and interferon-y and the

viability of macrophage by the MTT assay.

Drugs (ug/mL) NO* (%) MTT" (%)
wogonin 100 85.83 78.52
50 68.74 82.89
25 43.78 98.95
10 28.04 114.42
ICs 31.23+3.11
scutellarein 100 100.2 85.52
50 79.50 92.35
25 56.83 95.23
10 45.3 104.04
ICs 12.743.11
baicalein 100 86.83 87.11
50 50.55 96.69
25 33.67 101.54
10 20.76 115.63
ICs 48.72+3.11

“: NO Production inhibitory activity, Inhibition (%) by (0.1 mg/mL)

®: Viability (%) = the absorbance of Sample / the absorbance of Control x

100%
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%= &  LiiL 2 H 2 4 scutellarein 420F (T % 2§
-~ LA T
(—) BREMF Bk %
boBl® % % B 0 Y%t 84 indomethacin (10 mg/kg) £ SReon

(0.5,1.0 g/kg) 37 > o FEfestslAest f 2 4= 4= o -

40 -
T
(0]
& 30 A
o
o
o2 ¥
o0
£ 1
=
E 20
= x
: :
(0]
O
g 10
Z
O T T T 1
Control Indo 1.0
SREtOH (g/kg)

Figure 4. Analgesic effects of indomethacin and SRgoy on acetic acid
(0.1 ml/10g) induced writhing response in mice. Each value represented
as Mean +£S.E.M (n=10). **P <0.01, ***P < 0.001 as compared with the
control group. (Oneway ANOVA followed by Scheffe s multiple range

tests) Indo: indomethacin group.
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(= )4m 5 +Rw Hp %5?]‘ e
4Bl T %% Bt 0 "1 & indomethacin (10 mg/kg ) ¥2 SRgon
(0.5, 1.0 g/kg)%"%iﬁ‘ = ’J‘ Eﬁ_’\#@:% ‘H‘;?;’% ED Hp 2. ?J& &k KE’%F‘? e F]g &P

B 5%
o

140 ~

120 ~

100 ~

80 -

60 -

Licking time (sec)

40 -

20 A

0 T T T T 1
Control Indo 0.5 1.0

SRy on(g/ke)

Figure 5. Analgesic effects of indomethacin and SRgoy on the early phase

in the formalin test in mice. Indo: indomethacin group.
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ho B & % BE T 0 "% 5 indomethacin (10 mg/kg) ¥? SRyon

(1.0 ghkg) ¥ M BT | BURS HAH 69 2 7 LF pr R

160 -
T
140 ~ —|_
120 ~
<
S 100 -
(]
E : 5
g=| . * *
e *
g T T
L 60
NS
40 ~
20
O T T T T 1
Control Indo 0.5 1.0
SR, o(g/kg)

Figure 6. Analgesic effects of indomethacin and SRgoy on the late phase
in the formalin test in mice. Indo: indomethacin group. ***P<0.001 as
compared with the control group. (Oneway ANOVA followed by

Scheffe’s multiple range test).
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= ~ Scutellarein 4857 ¥ #*
(R R F s
4oBl - %% ot > L1 & indomethacin (10 mg/kg) £2

scutellarein (10,20 mg/kg) 357 j& > o fisfe 73 1Az 3 7 2 4= 48 = dc -

35 q
30 "|'
(]
g
o) i
S 25
wn
(]
(2
20 -
o —
=
k=
> "
*
Z 151 :
: T
—
]
o)
£ 10 o .
2 *
*
*
5 _ ""”’0’0’0’0’0’ +*
o *
RRLALRXALRAKN,
A ta oo e ratatete!
S T
’ R S
Control Indo 10 "
Scutellarein (mg/kg)

Figure 7. The effects of indomethacin and scutellarein on acetic
acid-induced writhing response. Indo: indomethacin group. Each value
represented as Mean £S.E.M (n=10). ***P < 0.001 as compared with the
control group. (Oneway ANOVA followed by Scheffe s multiple range

tests)
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4o Bl N %% B 0 L% 5 indomethacin (10 mg/kg) &

scutellarein ( 10, 20 mg/kg ) 7 &t P &g > | BUAR S R 3 o Hp 2 v’?]‘ &

FORPER o
120 -
-
100 - ” {
fg 80
2
5 60 H
o0
=)
g
2
— 40 -
20 ~
0 T T T T 1
Control Indo 10 20
Scutellarein(mg/kg)

Figure 8. Analgesic effects of indomethacin and scutellarein on the early

phase in the formalin test in mice. Indo: indomethacin group.
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4eBld S % B 0 £ T %4 indomethacin (10 mg/kg) £
scutellarein (10, 20 mg/kg) ¥ P 2~ | B4R B 3 5 (6 Hp 2 f?F XK

250 -

200 A

'—\

o1

o
1
%

| kok

— sk ok

100 ~

Licking time (sec)

50 A

0 T f f T 1
Control Indo 10 20

Scutellarein (mg/kg)
Figure 9. Analgesic effects of indomethacin and scutellarein on the late
phase in the formalin test in mice. Indo: indomethacin group. *P<0.05,
*#P<0.01 as compared with the control group. (Oneway ANOVA

followed by Scheftfe’s multiple range test).
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rX

¥ = & Lz H = 4 scutellarein ¥ A-carrageenan 3% 3 i3 L
g
2P PR
- ~ L 404 h-carrageenan 3% 3 R_pE AR e 58

—&— con
—O— Indo (10mg/kg)
—&— SRy, 4(0.5g/kg)

0.07
—m— SRy, 4(1. 0g/kg)

0.06 ~
0.05 ~

0.04 +

AV (mL)

0.03

0.02 ~

Oske sk %k

001 T T T T T T T

Figure 10. The effects of indomethacin and SRgoy extract on mice hind
paw edema induced by A-carrageenan. Each value repeated as mean

+S.E.M (n=10). *P<0.05, **P<0.01, ***P<0.001 as compared with the
A-carrageenan group. (Oneway ANOVA followed by Scheffe’s multiple

range test).
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= ~Scutellarein ¥+ A-carrageenan 3% # X _pg "8 'k B B2 U U S A
;
(- ) Scutellarein ¥ A-carrageenin 3% # & i i3 "6 ) 58
4oBlt - B %ot 0 9% /2 5 indomethacin (10 mg/kg) ¥

scutellarein ( 10, 20 mg/kg ) ¥ B &g #r+| A-carrageenin 3% ¥4 {4 X g

TR
—&— Carr
—O— Carr + Indo10mg/kg
—w— Carr + Scutellarein 10mg/kg
—&— Carr + Scutellarein 20mg/kg
0.12 ~
0.10 1
0.08
=
é 0.06 1
>
<
0.04 /T
T Scutellarein
0.02 Indo o
koK
Hekesk
0.00 T T T T T 1
0 1 2 3 4 5 6 (hrs)

Figure 11. The effects of indomethacin and scutellarein on mice hind paw
edema induced by A- carrageenan. Each value represented as Mean
+S.E.M (n=10). ***P < 0.001as compared with the A- carrageenan group.

(Oneway ANOVA followed by Scheffe s multiple range tests)
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(= ) Scutellarein v * 22 Fug X B (245 +

1. Effect of scutellarein on NO level

4o B+ = % % &1 indomethacin( 10 mg/kg ) ¥ scutellarein( 10,

20 mg/kg) e P EERE K NO ek B o

25
20 | T
=)
.8
g
= 15 |
2= %
@)
o %. * * fe
* S B~
10
T I
Z
5 -
0
VEH Indo 10 20

Scutellarein (mg/kg)

Carr

Figure 12. The effects of indomethacin and scutellarein on NO level
induced by A- carrageenan. Each value represented as Mean +S.E.M
(n=10). ***P <0.001 as compared with the VEH/Carr group. (Oneway
ANOVA followed by Scheffe s multiple range tests) VEH: the vehicle

control.
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2. Effect of scutellarein on MDA level

4o B+ = % % &7 indomethacin( 10 mg/kg )= scutellarein( 10,

20 mg/kg) ‘¥ it P EETE M MDA drE R o

0.4 -
T
g 0.3 + %
g *
£E3 * i
== T *
= *
o o *%
) e 0.2 T
<E
©
= g
TIRC
7
R
— 0.1 +
00 T T T T 1
VEH Indo 10 20

Scutellarein (mg/kg)

Carr

Figure 13. The effects of indomethacin and scutellarein on MDA level
induced by A- carrageenan. Each value represented as Mean +£S.E.M
(n=10). ***P < 0.001 as compared with the VEH/Carr group. (Oneway
ANOVA followed by Scheffe' s multiple range tests) VEH: the vehicle

control.
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3-1. Effect of scutellarein on liver SOD activity induced by A-

carrageenan

YRl v % % K ov oscutellarein &t P g3t = SOD #i§ iz % o9

kR
60 q
* *
* *
50 T
S
S 40 - S
3
2 T :
a
on : %
£ 307 T SR
D K
8
A 207 SRR
10 A R
0 T T T 1
VEH Indo 10 20
Scutellarein (mg/kg)

Carr

Figure 14. Effect of scutellarein on liver SOD activity induced by A-
carrageenan (Carr). Each value represented as mean +S.E.M (n=10).

*#P<0.01 as compared with the VEH/Carr group. VEH: the vehicle

control.
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3-2. Effect of scutellarein on liver GSH-Rd activity induced by A-
carrageenan

4B 7 2 % B ot scutellarein #c P %g 4% 2 GSH-Rd #v3 it 2%

0.07 q

0.06

sk

L%

0.05 ~

0.04 ~

0.03

GSH-Rd (U/mg protein)
_|

0.02

0.01 ~

0.00

VEH Indo 10 20
Scutellarein (mg/kg)

Carr

Figure 15. Effect of scutellarein on liver GSH-Rd activities induced by A-
carrageenan (Carr). Each value represented as mean +S.E.M (n=10).
*P<0.05, **P<0.01 as compared with the VEH/Carr group. VEH: the

vehicle control.
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3-3. Effect of scutellarein on liver GSH-Px activity induced by A-
carrageenan
4B+ = 2 % B 7 scutellarein ¥ GSH-Px =% * i % (kB &

AR o

1.6 4

1.4 4 T

12 - T % &

1.0 +

0.8

0.6

GSH-Px (U/mg protein)

0.4

0.2

0.0

VEH Indo 10 20

Scutellarein (mg/kg)

Carr

Figure 16. Effect of scutellarein on liver GSH-Px activities induced by A-

carrageenan (Carr). Each value represented as mean +S.E.M (n=10).
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A4

= 212}
*I F @

d 3 Ergmie A L& Tﬁi*x‘f#ﬁmrﬁé‘ }?3"" IR FL L 4

E ¥

23

i

O bt E e A A TR - F 1 F
‘mie iU R PR IR i g HEA G N mie s T chy s F
- M F B £ - § 1§ sk LINOS > Ha T
iNOS #.7 i teeh s fe B p 4 % (LPS) %' qo it g chimez &
B % 5% Tiiap 4 315 INOS A 24 o INFy $f LPS 1% T c1E wiiim "7
24 e T o sl X B INOS A2 o #&a INF-y ¥ b1 7 it 3l
3 Eregimie & 4 INOSUD> #)pt 257 7 3% LPS £ {INF-y & o & # 3¢
% EErime (RAW264.7) 4 2 NO-o te & M 238 o ¥ g % ih
NO + ¥ i 55 d fnre 2w s B E g ' A LA g
Glheh RN &L MR R ERA B AL S - § I F
W00 o g KA ATHI B A2 - § 1 F B RT GA S -
B oorihfug LE o

Tt 0 AT EHE AL S EF LehY TEHLPS & IFN-y S &
Eeim® (RAW264.7) & 4 NO 2 Frf| & vt 0 & 010 MTT 325 1
Pl A w3 T > FpE P |5 ;f;é_fl”ﬁ %4+ e NO Fr |5 o
AR ISAESY > AL AERE BTV P DUk EY L

a3 PR T 4E 3 L i eh= 4 scutellarein ~ wogonin v baicalein

i

Fa
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4 LPS ¥2 IFN-y 3 H F viiim®e (RAW264.7) & 4 NO 2_Fr| & ing’
228 0 scutellarein ¥+ NO 5 e e % &45 0 2 1C50 5 12.7£3.11-
BE AT E- HFEFLZRES0%S fied 2 2 2 4 scutellarein
AR B g L2 BT AT 8 o

FAORAF 2= T AL E (fpREl2 S ) 2
Pt r B o hET L eri 2 B T e S B
288 R P itk o fpfai M F RSk d 1957 &4 Siegmund®”
FOTRIGER R F o B2 G R T 2 INE s
F2ZRRAF e @F AP BRH T~ PP AP A 2 RG o
TER RN ARG E A AR PR 2 FR AR o2 B AR A Y i (A
Foky e v arglt i E g T R L N E AR S
(62:66-68), o A = = i B 18 4L 4 e du 3 2 scutellarein 357 0 o Ay
prrrsl Az g 2 2 M= oo BT AR 1T o o YRR Ed MRS
ST 2 S R BT s 0 e g ¢ R IER > Flm mE i iF
FEE S YRS A ko TR B RS B E T
T MAERRE B bR T S o

A 5 ’H‘ﬁ} ¥ %% 5 % ¢ Dubuisson §- Dennis ** 1977V & 4% 1) >
P I AR S R S B RAEG hE i s ¢ R g 1 (tonic)

BR KREFELER E - B o 2o F % ;% 5 d Shibata
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(1989) V%5 » Har g 4 Lﬁj“ﬁﬁ“ﬁ & & B+ (biphasic response) it
* oo ”T("’?]‘ifgf'a&fl’ﬁ B BERED > ARSI 0~5 A da g
& (initial pain) * & 3142] f?w’?l%’i’ F2. & @0 #f (early phase) °
£ F1E B {pof F < 33 = substance P 2 bradykinin ¥ 3§ 4~ 5 §#
3 @ B 20~30 A 4T IR T B 4Lz 4 5 ¥ (late phase) >
EFAAGE FRF §sldeg L F R & - H @3EF F > 4o histamine,
serotonin, prostaglandin % kinin ¥ 7 B 4 @ <X e iimic @ B A 47
542 2 8% yrat i pee % ) o Hunskaar (1987)7V% < 72 7 £ 2
dn AR B IRFR S WA esb g WA G 287 B8R 5 - F %
Bogb o mdp 2R LR R o S B LR F 0 # Y 0.5-10%48 5
e v FEL T2 %QEP\:’?F&F o m 5% S HERT A EE W
WA P EF BV kL SIGEE A ER R F e 2P %
BEFRLE N FH % scutellarein ¥ ° /) EAH 5 +RFF 7 2
FEF PRy PR L7 P AR BURS A F B L H
R F P oo Rgor H4bad WHR G 5 P REER (F% > o $2b8 LR
J AP AEIE® o 4245 1989 # Shibata % A #7342 4p 4 o FrpF 4R
|4 morphine %+ #f % {3 ¥ ""34 P4 ie* > e NSAID 2 8 5 #r
F e @ 190 L b g e 4 2 sutellarein 2. 457 (£ % 7 i &2 % i 0F

B R HR LR PR REY LA TR MR FE-
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A I

HL > #03Rdn B2 35§ GE 2 EY o F SRS A
ALl SALIER AT R Y ZRUS AL FY
(A-carrageenan ) ~ histamine ~ % *£#% 3 (dextrose )~ ¢ #v (albumin) >
fiz* (yeast) & > H #® x 12 A-carrageenan ¥ * > 1962 #d Winter &
A 0T % % 0.05ml> 1% A-carrageenan ;i &+ Bl &g > &% 518 Lprh
o TN A R E 3 ) PRI R 5 1963 & 1t T
indomethacin 2_ £ X (£ % » ik ~ B BTN AT % 2
t5 5 1964 # Niemegeers & A & 4F 8 shficss » * H (Ffppk Fh (RIS |2 &
P2 ALGE SH v FE P E ROUApER o B IREEE &8 LAY
B RIRTES e F BEM P AR BHETE REE o2 2D
wr s B g MV e LR S e L g b 2
scutellarein ¥ P! &2 *# 14 A-carrageenan 3% H & M X RS 0 ot L
e 3 4 fr scutellarein & 3 F i 18 % o

% § + > \-carrageenan ;i > E_jgrilAcciirim B e s ROV
/A %+ A-carrageenan & € 3 PR REF 2 PR D G40 Lok -
FEE. > I 0-1.5 /] pF & 20 &~ 3 1 /] PFp 25320 histamine ~ serotonin ~
PAF & % 55 % = p# £048.1.5-2.5 /] P& > kinin 84 7 ¢ #2c &

2.5/ PF2_ {4 L % = FFEoprostaglandin 2 leukotriens~NO 4 p o A
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g her ST RN A FRTFEE R g d A
B ©Y o 12 carrageenan 3% % | 8 XpgisE 5 L % ¢ o A-carrageenan

it M

giE it Evlmie 0 XA e g o« B ARy IS8T p o
&0, ) @ O, ¢ 5d 4% Bt fEZ(SOD)IF* & 4 H,0,» H,0,

¢ %5 d catalase f GSH-Px > #&# = & & % fr Rk o A-carrageenan ~
g5d EINOS 24— F 1§ (NO)'NO §fr0, « i¥* » a5
ONOO ™ * OHefr ONOO sz # 'm ¥ Wy > E 3 imoe 4f 38 £
w3 pd Ao #4c O, ¢~ HyO, >~ OHe ~ ONOO > £ &M% L F g
PEEAF F e g g pd B 0 U F R 16 ) P
TE AL RN ke G v phdg JE BT A-carrageenan = /| P {5 0 Ea % D
KB F Ao E e bl (T o g hip g 4 0% Fpt > 4 g
drit F e R0 ROS R 0 7 T Ak endus Lok e @k

.f‘%‘it‘ 73 sy IV EEE o MAsFLp d RniT oo jr AR BRI
SOD ~ GSH-Rd #1235 5 3 5 (£ * o F]4* > scutellarein ¥ & fd &+
IR PLf (VR eDiEM > @ aﬁtu/T\ A fehi 4 o aea IR

" A-carrageenan i F X R K FRFFEF L FHRY MDA IFE &
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shé & o @ ApMFT T 4p ) 0 M-carrageenan X 52 {8 1~6 [ P50 § A 2
OH+%2 ONOO ""? - @ OHefr ONOO sc#f ‘m*s 7y » @ 314 3
55 4% MDA - MDA 5% FiuE§ P b Az - 7 iF548
RPgRiEE MR gk Bl MDA ZEAF AT Ty MARA
A3 F2pomiRans Lnpss taaprt Ve it
¥ L #f h-carrageenan 4 /| PF2_ {8 #-o| Bk o 3 B H grie s ) U
tHresd MDA ez £ o F & % % 87 0 %1 & indomethacin (10
mg/kg) € 7 ° -] BLE B MDA ik & > # 22 Kirkova & 4 e
R N i I S /ﬁ‘%:}% 4} » indomethacin & 3 75 ",ﬁ% O, <~ OH+~ONOO
~ 4r NO & 4 (113, 7] oL 34 ] indomethacin 7t & 7> MDA 4 = » ¥ i
ﬂ—\%ﬁd j"‘*ﬁ SerEdt s pd A5 B oo SRS scutellarein (10, 20

mg/kg) » 3¢ 0] BLE g MDA 7 £ 0 @ scutellarein  FFy €

P

HAFERE wp ¥ fug (LR 0z £ 0 Tl 423 scutellarein & 0 o &

g MDA g £ 0 7 i L0 #2052 & ff PR R

2

R oo

r1 h-carrageenan 343 ] BLEBRIFFEE L F &P (0Bl - 1o )0
NO - £ & &4 > NO # f it COX i 5 4o @ & 4 iB & o
pro-inflammatory prostaglandin(“6) ' NO % LiEf® e & i

do A AENFEULF 53 AW ONO § Lis¥ 1~6 [ PFE2 > §
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02 +fe NO i£# » A5 ONOO > ONOO sz# ¥z Wig 5 > @ 514
TiEs v o F %% BT %1% indomethacin € 0 < B &g P
NO 9z & o @ 2% 4 scutellarein> » € > <~ B g NO (77 £ »
F] - scutellarein ¢ Fr# 5 L & BF s EHFeFIE Lles? NO ot = 53
Moo

Indomethacin 7 & & i & * ch— fA4ER Ll B > 52 1,%5«57? )
indomethacin 7 @i #r4] PG s 172 L § % O, +~OH*>
ONOO = NO % g d fh iy 4 U000 dn ot e dd endi Frfis £ 4
NSAID #géh& 4 & 2+ 2 @ % My F304p g B4 > 2R3 72

2

> %@ * indomethacin (Ffe FFs B 5 — 20k o ¢ dE5lAcE R
# i & 1+ eh7% % (Acute psychiatric disturbance)' Vg £ # R A
(Bronchial asthma) /"% g 7% » &d AFETHFRF AL KEE R
F= @ s & scutellarein » H 45 ot (£ * & indomethacin 4p § ©

R >t L 4 = & wogonin ~ baicalein % scutellarein # #% ##% 2_ 45
o R e pRRE R RS M AT £ 4 oroxylin A 2 & F g d Frilwmre p
4 )5 NF-kB 475 1t 0 iem E 3k me p 35 E 4 NOS 20 & % 3|4
#1932 5 x baicalin ~ baicalein ~ wogonin £ 3 #r4| LPS 3% % 2. PGE,

(LPS-induced prostaglandin E)) & # iy 4 @2 o & AR BTy el B4

A0 ¥ kdn 3 AR 02 ch flavone 77 § 4] LPS 3 #2 NO 4 3. »
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