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Molecular Mechanisms of Analgesic and Anti-Inflammatory Effects of

the Methanol Extract from Pogostemon cablin

Tsung-Chun Lu
Graduate Institute of Chinese Pharmaceutical Sciences, College of Pharmacy, China

Medical University

Abstract

Pogostemon cablin (PC) is used as aromatic eliminating dampness herb by
traditional Chinese physicians. In traditional Chinese medicine, it is often used for
treating summer vomiting and diarrhea, headache fever and chills, furuncle, cut and
scald. The methanol extract of PC (PCeon) has significantly efficient anti-oxidative
activity in some studies. Moreover, the antiemetic, analgesic and constriction effects
were also demonstrated by treatment with PC. Therefore, this study investigated the
analgesic effect of the PCy.on and Pogostemon cablin Oil (PCO) by acetic
acid-induced writhing response and formalin test. The anti-inflammatory effect of the
PCwmeon Was examined by LPS induced RAW 264.7 cells. In the vivo, PCyeon and
PCO were examined by A-carrageenan-induced paw edema in mice. To investigate
the possible anti-inflammatory mechanisms of the PCy;.on and PCO, we further
measured the activities of SOD, GSH-Rd and GSH-Px in the liver tissue, the levels of

MDA and cytokines such as IL-1p, IL-6 and TNF-a in the edema paw of mice, the
XIV



expressions of COX-2 and iNOS by Western blot, and immunohistochemical stain.

The results showed that the PCye0n (1.0 g/kg) and PCO (10, 20 mg/kg)
significantly inhibited the acetic acid-induced writhing response. The PCyeon (0.5,
1.0 g/kg) and PCO (10, 20 mg/kg) significantly inhibited formalin (0.5%, 0.1 ml/ 10
g) induced the licking time in the late phase. Moreover, PCyeon (500, 1000 pg/kg)
significantly inhibited the levels of NO, iNOS, COX-2 and cytokines such as IL-13
and TNF-a induced by LPS in RAW 264.7 cells. In vivo, PCyeon (0.5, 1.0 g/kg) and
PCO (10, 20 mg/kg) also significantly inhibited A-carrageenan-induced paw edema,
and increased the activities of SOD, GSH-Rd and GSH-Px in the liver tissue.

The results show that the PCyeon and PCO possessed significant analgesic and
anti-inflammatory effects. There are three possible anti-inflammatory mechanisms of
the PCyeon and PCO. One is associated with enhancing anti-oxidative enzymes in
liver for cleaning the free radicals and diminishing the damage of lipid peroxidation
in inflammatory paw tissue. Another is associated with decreasing the levels of
cytokines (IL-1pB, IL-6 and TNF-a) that resulted in inhibition of COX-2 activity. The
other is associated with inhibiting INOS activity which resulted in decreasing NO

production.
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B 7. R ES 28k Emm®
WY 17 E A8 8-10 E6 A& L8 25 L 12990 ° 13 F M 44 14,

W es 553 610 FHML ST ESNT AL S 1L AREK 12716 TA K T
PR e 5 AL
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S RESEA

REARALEEY L0 53880 5 R E4 @ (patchoulioil) > p 7 2 L s

&

%4t R E4 P (patchulialcohol) - ik %) 44% > 3 & 4 a-B-y-R E 4 %
(0-,B-.y-patchoulene)® ~ # 3 3% (azulene) -~ o-B-,5- 4 £1 & % (a-B-,5-guaiene) ~ A &
% fir (pogostone) ~ a-# %% (a-bulnesene) ~ "EAE L i *F (eremophilene)®® ~ 7 #e
% (cycloseychellene) ~ # % % (patchoulol) ~ B % % B % (pogostol) - ;%Er o
(seychellene) ~ # 4 (ylangene)®” - k4 § mhaf & & 1 5-53 -3 74-=2 " § A~ &
% fr (5-hydroxy-3’,7,4’-trimethoxyflavone) ~ 35-- s -74-- 7 § A3 A
(3,5-dihydroxy-7,4’-dimethoxyflavone) ~ 3,5,7,3’,4-7 =% &L § Ak
(3,5,7,3’,4’-pentahydroxyflavone) ® 4 % & & it A (licochalcone A) ~ 7 K% %
(ombuin)® ~ = £ 5 ¥4 8 ¥ (retusin®? « # 4 ¥ @ f (pachypodol) ~ fi + %

(kumatakenin)“V -

T REARSCEZRRA

()R EAFBTF LG b vy Ted itk chrd ok

21 &% m £ 00120024 122 0036 mg/20 gk a | KA B4 > — B
FEis 105 RF Hh ) Bvaoiidsk RIEER B4 W duk vk B4 o 0.024
mgZ% 0.036 mg/20 gsH &£ T > 7 P Bk rEak o @ bR KR AT IRE B AP
f6 11 0.5%Fs - ipia &t > 30 A BRI  BHF P RIFEEF TR AP H VR

4 BRMASHRIBME GG P PR -
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()&% HE i

BER K EBS 2 @k E B oD 0 £ 2 A5 P I £ g
FHRF A R D o iR & T AR5 e g B TiEn g drglivr o 2
O FRYERR S F (S AR R E R Bosi o gt b R E B S 4
M*ﬁ%%ﬁﬁ%ﬁﬁ?%ﬂ%ﬁﬁﬂﬁﬁ%@ﬁ@mo

(2) FpFie

v;guﬁ dd B B R R AL G IR A AR R E R T RREE
RFER IR AE DR FABOHAN BRI ARBEREF L ER
frprglie® o HP e MAERDHAKBFTEY BL G ock > v = 2PrF]R
WEF e R ML R ER R AR A L R v AR
FAM L& a2 - > aa-fhlAGafEErR L™ e an g
AR FR R EAD kR 5 0.03%-027%FH RN I3 FY LiEF B R
F397 P ARR el (T 5 e kR S 0.1%PF EHRA 5L FavS AR

Fife o A sl -
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FoF ORRF BARM R
- “RRAFIE
RA DS e o Pl @ A SR B S RIFF @R 2 fod
FACNT FERUELE ~ R g k2 A e i o R B R R it Y
2ZRE I e Arsl g - g B e o & @i F 40 PKC ~ c-dun ~ c-Fos ~ & F 12
%%&\ﬁ@@%mﬁﬁi~—§ﬂ§;ﬁﬂﬁ%ﬁﬁﬁwoﬂ&aﬁﬁﬁﬁ

» lmre S flgets A2 - @R e gL @Ry R o8 a0

Z S B RR R

BOR Pl Rme ERDEE S BRI~ APl 2 L E R
A G E A E T R R e SN S H (1) E F SRR RS
Yok tEE S SRR BfCRET F SEE (2 ARF B ArBE & 2HF
B s Q)8 LB RS o 4oim B HRaEm o~ WS L S A& E
NES@EYSF RIS ekt - FREEF RErs®.

b TR R PR R MRS BE RS ek o B Y
L W R R 59 HIMT LT B G Fedli i g e OO A n g ik
BV fe P2 450 450 2 i erslAeeh £ R©Y o

(- ) fe pedz 32 5%

¥ ok flgon g enit 5 0y frpl ~ &8 % (bradykinin) ~ AR5 HRE > A7

1 * Siegmand ¥ A #r3% N s L F 1 %069, 1y i TE 5 A R A 0k
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A LML > € TIEIVE R R e F SRt LS TEIVITEE P Fa
A B S R AFR R h AR PN RV F R RS S
A E ¥ Eefimre 2 0 % mie & 1) vz % > 4o TNF-o > interleukin-1B (IL-1B)
2 1L-6Y. § iy g 2 B A kg k sd 4 4 viidg ¢ 48 3% histamine s serotonin
bradykinin ~ cyclooxygenase ~ PGs » iz it 4= F ¢ 3% % adenosine £ triphosphate %
LR ARE
(2) 48 5 Fr:i%

ARG PRER T - B VARR Y KT F AR L Lad s > 5 B 1977
# Dubuisson f Dennis # ¢ 5.4 NOD gD BB R PR kR g
B Pl £ R g o S A e BB B A BT AR S HhenE B
Bl B T2 RAFIEEYF A4 2 F o Rosland 23k @ * 1% { % ik

e

g

RBS iR AE 80 0421 AASHMETRERY T

i
T

mA& 3 W F R - 1989 & Shibata {- Takahashi % < #% ) » A% &%r¥ i3 st

W55 HRip % 15 ¢ 1 & g 4p (biphasic response) s 4 £ Y5 Tim B R E ek
FRARREY  AFLFEETG A BFEY @ #f (early phase) &>t ¥ &4 7 K

F o BABS kL~ 16 0~5 » 48 > 1 & §_substance P {v bradykinin % 4 5 &
PE e B B0 R F 45X f(nociceptor) - £ X5 d A8 2 C-# SR K
7@~ ¢ 1% s (late phase) B> L BB A F B Bk 185 20~30 A

C AR SR LR R S R RIRCRCELE Se R SO - A REE LE

B > )4 : histamine - serotonin ~ PGs % Kinin % 4p M = 5 d < I e e 1R
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w5142 0 d BT e GBS R T F E R B el LR R 2

45 e G, %ﬁ'lﬁ AR E 2 T S o

ERE £33 TR L L

U e g A MR G TS A - B R o i B A4

N RRRIEAL 0 e PEETE S A RE A R M - 4G TS ERE P
LB 0§ W AW 23 - WA RNF 0 JE e &
RAE G FIF R o e PRI o i 2 AL S fEAT SRR
S SRR ST RS

o F Y Pk s HPk s T o g B AR H gy
el Smre > ¢ B A e BORT BT G 0 BRI F AR R Mo B i

ERER. RINL IS S I R BN N L

T~ X FE s 48

1970# McCord 2 Fridovich#t o) &% L3R ¢ 5 E123% (O ~ H0, ~ OH-
ENO )% pd heng 2O SRR S G o Rk FUBB S R FiES
s e o R BN BRI R LA TR Ea Fa Sl
FF f o BAlEH E 4 Fend S kA e g i LF ™ e
FRAFART & 224 0 (1) F0 F4F ¢ w2 4 interleukin (4-1L-1p ~ IL-622
IL-8%) ~ TNF-a ~ IFN-y% > 2 # [L-1p~ IL-6 ~ TNF-a e & 145 L F ¥ ix &
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Bhd o AFUF B I EREFO S QuFris sl P FEEM RS
(platelet activating factor, PAF) ~ cyclooxygenase 2 (COX-2) ~ § = ' %
(leukotrienes, LTA; ~ LTC,) ~ 5 7] ’gf]l'% (prostaglandins, PGE,) 2 x. 2% & %
(thromboxan, TXA)®" ; (3)i#1£% (ROS) : 4NO ~ O, ~ OONO" ~ H,0,% ©¥ - iz
B4 e NO A & ¢ FgE 1 enE e A IL-1Beni 4 @ IL-1pe
TNF-af] § @EEIL-6:A it » i d & COX-27% it @ 3 4t PGE,en2 & 21 2. g
FOOFUF BVEALRS IR RE RN LY DT X BT v S e

s F o R e 4 00

T~ LR R

R LN T L S =36 L (OF T e (Rl & IR mie
RS (AR HERY) 5 (B)H Ar A Y (iR ?f: f I L
wiksr A %)™Mo 2 ¥ 1 h-& < 5 (A-carrageenan, Carr)i H K 'h e A7 B HE5

TP g F % DI SEA T b S - BRI R FRET (D)

N

e 30l s (QEFRF BAM Q) et aE T F BEE ()R 2 Vi

|

PO)E MR ERE o I LB ES 2 Lok ) BV NFEHEF R
Foksme g REic Feanfps b 09
(- ) A-carrageenanzf e & g W

A-carrageenan .4~ 2 _d %3 & 2 % (€ fF = Irich seamoss > § % Chondrus

crispus)f # @ ¥ 0 5 - fAtEd F @R SV AR Y ATk gt i
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Y F R L

(= ) A-carrageenans ¥4 W s

1962 # Winter £ 4 4% 196 A-carrageenan (50 uL/ & )iz &4 ] & &g 3% % &
T R AR ;glea‘g d1fé % A-carrageenan % = o] PFE 0 g FlAcB X g
F " o \-carrageenan #73 Wi rh E B g (enl™ s 5 4= 8 (first phase)
BB EHF T P o A EE L 01 S A d
histamine ~ bradykinin ~ serotonin 4= PAFY? e 222 1 iem 31422 R % 5 @ 3%
H WK kts 1~6 ) PFRI R4 WS 8 (second phase) » vt FER| G AZF 1A 4ET
pd & (0)% cytokines (IL-1p &2 TNF-a)=1& 4 - cytokines {1 INOS ~ COX-2

B 4 0 i NO ~PGs 4 & o i a@ 3143 LR 7 (B 8) -

A-Carrageenan

s

PMN infiltration BK ~ 5-HT - histamine TNF-a ~ IL-1B ~ IL-6
\ 4 A\ 4 \ 4
NADPH oxidase cNOS INOS COX 2
A\ 4 \ 4
Oy l NO PGs
SOD -
v ONOO
H,0,
GSH-Px| GSH-Rd v
v Oedema
H,O

Bl 8.A-& < EMg s B RS LF BisE®
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FARFREL RN AR FREEE NF e KM O -
hydrogen peroxide (H,0,) ~ hydroxyl radicals (OH)¥ ONOO - ¥ & 1% X F J& e
TEAF S8 AT s LF Bt 16 ) e md £ . d-carrageenan
gt Emie s XF VB g g B pd A
(O-) > m O-¢ 5d Ag5 B it 2% (SOD)i®* 2 2 H,0, 5 H,0, ¢ % d catalase
fo GSH-Px > ## 2 & T cng ok A T AT i3 e T L% OH
A% NO 5 feehfiin™ > #2 NO #; = ONOO™ > 7 #% 4_OH"#" £_ ONOO % ¢ sz #

ER R § 3 40 R AR
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$= 8 EBEsww(RAW264NR %N 5

- ~NEEwm%2 FitBweid

Erflm 5 - iR E Mm% > § 2 P RIDE AP ia g ag L2 4
EF R FI SR A REER R LR B ) BRI kAP b B e
i3 o BEvgiwie d i o 87wz (hematopoietic stem cell) 55 & %]+ (cloning
8 - stimulating factors) 2 im#¢ % (interleukin)endl s it @ k0o & & 4 £ 5] g
ARG TR R E e A o o 4 £ e g (cytokines)™® o 5
Yo A 4 wre g% (pro-inflammatory cytokines)4 @ IL-1B ~ IL-6 ~ TNF-a
% 5 4R 1 g% 4o ¢ interleukin-8 (IL-8) ~ macrophage inflammatory protein-1o0/f
(MIP-10/B) ; & & #r4]4 X chim?z % (anti-inflammatory cytokines)r

7

transforming growth factor-B (TGF-B) % " o ¥ ¢k 7= 4 B 7 45 1 & B f 'w BB % <D

BmT o B § A2 2 BNO®dm Hkpew ks ~ M B~ BF £ 5
34 7nxeHOD
= ~pr&EF % (LPY

i # % (endotoxin £ £ lipopolysaccharide ; i & LPS) & % fF = I£ 1 m 7 im 72

e 2

ez 3 & = A B3 EEr 4F (glycolipid) 0 2 & 5 Lipid AR e Hag s p 3 % 2
dpdpaans® e g il Bt P F EES > RS FHEL D
B 4 WP Erfime ik oo NF 28wt 2 SR8 CD14 % & 15 > ¢ i

# IkB X giphitm A fz> i AR IR 7 T i e #8485 F]Fnuclear factor —kappa
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B (NF-kB)i& 1 » @ B %83 % 'm¥ jr% 4o ¢ IL-1B ~ IL-6 ~ TNF-a ~ COX-2 £ iNOS

% %5 e 4 G (g o) .

Plasma membrane

NF-xB/IxB

N

NF-xB kB

Cytoplasma

v
NF-kB —» IL-1B ~ TNF-a ~ IL-6

}

COX 2~INOS

B 9.LPS 2% # RAW 264.7 im¥e 3 i & i 4 38 4%
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R G IRAE L Ry o

pd A (free radical) €< 4p & § —

B AHDTI PRI~ AF N
F o FliH LR

LF R P EB TR R R RRRAR AT R TR
FAAFER ST > REABEL I ST AT D SBF R
AEEFIET ARG A ARBET S A I RIRE 4R

SRS R
S pifE o @ @4 F & (chain reaction) >

& H

A4 sepd A6

FEr T

(-) %1% % (Reactive oxygen species - ROS)
EMF L R BT AHA - B F eh

[

[
ey
tg-ﬁk
o

$F AP HiEdi- i
142§ £33 (0, +)

RIS ER S S 1S ATENR LTS S SRR
WHAATF F B RE BT RED AL o TV R IGd

ER T F SRl T
B R R

@ T B FIM S A B R d oAz B4

a3 pd & (OH-)L

T‘

+

& (H0y) ~ peroxynitrite % > 44
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2.:85% v 3 (H,0y)

%’“?EB d %ﬂ]'—’f”/é’ﬁ_i  H fkha & 5 O, « & SOD FEHem A E\‘{‘{;
R 2 8 o

3? leﬁ},%’ iT#* PE‘ €/§4 ° §7 HzOz?ﬁ‘m”?gﬁ—Eﬁg

M Ukt A 4 Fenton reaction (H,0, + Fe” > Fe** +OH +OH ) 2 4 Hm

LA g F pd K OH- )2 g e iem A4 iy b= iy 2 90

35§ fJ 4 (OH-)

Lo B EE

¥ 44w 2 ROS> ag8p d iEF i & 42 Fenton reaction
% o 24

e RIS R

3N

I

VRPN A EF RS A & KR

SR i
FiEF A R 0 HA G T

2 (90)

4.75 % dE% it pd & (lipid peroxyl radical - LOO - )

SRR SR SRt UI EE PN RS s
EET LRV R SR

fuy A3 gy L pd Ay
P G- @ RAEF o 3L TR B2 S R
4o = iz (MDA)(R 10) »

el A s 29,

L(lipid) + - OH L - + H,O

L-+ 02— LOO
| ()

LOO - + L-H

LOOH + L -
LOOH + 02 —— MDA(malondialdehvde)

Bl 10. MDA # = 4% i g ©Y
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5.H 4 it § (singlet oxygen > '0,)
Bowy A Bet2ipd Al EHFRF o TR (0)5d ¥
b AR BFis L opcd i (excited state)shE A F 0 H g pedk % 22 keal/ml o F)pt S
BRrAYARE b TR A pd AR pEs 0O
(=) #1M% & (Reactive nitrogen species > RNS)
B RNS)EHF T mens § pd AR EFFThE § 1L S 440 -
5% (NO)~#A'paIp 4 4 (nitrate > NO3) ~ = % it § (nitrogen dioxide > NOy)
% o4 RPN HRNS % 5 £d NO ehh 345 i % o NO £ %+ 1988 & d
Palmer 2 Schmidt #t#H > S & ~ErR2Z P25 2 F T2 25 - BAR
HRF o pd AN G a2 PP 7 FAxwe o NO ) .54 - §
¥ & >~ p%#% (nitric oxide synthases» NOS):#- L-arginine #& % = L-citrulline #1 %
2™ e — g v § & L% (nitric oxide synthases » NOS)* ¥ 4 % endotheial
nitric oxide synthases (eNOS) ~ neuronal nitric oxide synthases (nNOS)% iNOS » #H
P INOS 5 ¥t Ergimiz ¥ > X DI L lwie R doimie BFF £ -1 (IL-1) 2 "3k >

713 -a (TNF-a) #733 £20% o

Zopd ARAR
pd A4 FRAIRERY VX DE > AP pd And 2 N ET g
TR o F P p 0 A N FATE N Mg DT LB RT LA

@A § R4 (oxidative stress)® % iE R ehg (R4 § R 0 S LRY
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Bed i g 1 SRR o sl AR 2 A AFIREE b op
ii&’ﬁ L}Q,*?’ i ff‘-(gg)" fi’ﬁ d ftk”ﬁ i '—’f”ﬁ-}}%-&zr :L:B’w}{% ~ g‘ﬁﬂl\;/{ SRR T S * F o
%ﬁ\%iﬁﬁ%\W%\%%%‘ﬁﬂﬁ%%‘si@\%%%‘ﬁ@i&

ﬁ)}% (B &~ :tr_;d’_,rijgl'%)%ﬁ(loo,lo:[) .

T~ A BRp R L E AR

pd RESF PR GE AR P ELIER BALRET 0 A d Aep
ERARRRG G AWM 2@ Enpd RBE G A& e L BB
R IR B OITr o 2a FIBIT o~ RBEFF ~ PR HREFE B RS
ERAELEL D KE A TR i} BRI G o Flt 50
AT pd RehF L o P 472 - B A D Aeh i T LEEET
fetpE Ao <~ s (DFFR 3 - 2 35425 1“1t pF (SOD) ~ f p* (catalase) ~ #5
B4 PRiE ¥ i f* (GSH-Px) ~ glutathione transferase ~ GSH-Rd % > 8 ¥ p {7 &
*o RS FEEHE 0 SR RPN o Q2] o dEdE Ll
%2 FE~@4 % C-B-carotene 2 H v B 5 4aF it 4 e H 0 4o
glutathione (GSH) ~ /& (uricacid) ~ v 3¢ (albumin) ~ "2 % (bilirubin) % ;
¥oobos A & g ¥ ik (flavonoids) it 2 37 % 15 4 4mf 11 2 A X RfES 0 4o

PR~ MRS o i"fﬂ?ﬁ]’\ oo A g o
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I ~§ ER
b mre P gy it %% F L3 SOD ~ GSH-Px -~ catalase & (B 11) -
(- ) 42§ sk it fiF (SOD)

SOD E-fAF &R &4+ 2 F Y o > RpEFHEE R E S
& af F15 (cofactor)eh o o 7 R A 2 = #5199 1 (a)dr 423 (copper-zine SOD,
Cu/Zn/SOD) ; (b)4&%] (manganese SOD, Mn-SOD) ; (c)4] (non-heme Fe** SOD,
Fe-SOD) = & % 4§ iw*e chop s df® 4§ 114 5 &R ¥ < 7 SOD T Mn-SOD » +
$5d A B F-d H A (subunit)fesanz FAE (dimmer) o e G B e AR
RN BRI R H g - BT o flan HZE w2 Y 7S0D
Rl 4rfeds 5 F P < CulZn/SOD @ « % # Cu/Zn/SOD % - Kt > = B H ~
ZFEREERS T G & RRIEAWEG - BEMLES 0 TF - B
Srdp S ARG o 4Bl S 1t oLt pF (Fe-SOD) R & 1 *t 4% bo 7 m 72 T >

b 3 o sk L gt

*’mﬁ
+ft
%=
<
\75‘;
A
Niud
ki
A
™
fa
F_k
%“

T FFAT s ey FI2E AT 3 @R % 5L (uncoupled electron
transport)m & 4 A2 ¥ L33 > @ SOD enit# At #4g s a3 R R 5 HO, 1w
hoimre ) R fx o SOD i%“,ér? ARF Y-S aoF B¥ 5 F R (dismutation
reaction) > 2 F V40T
20, + 2H" - H,0, + O,

£ SOD 7% 5% e HyO, » ¥ 38— e d fP A (catalase) % 457+ *xiF ¥

it 5 (GSH-Px)#-2. (83 74 £ .3 42 Hy0 -
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(=) #4r=iF i* ¥ (GSH-PX)

ko PR § v pF (GSH-PX)F A 419 % - 4] 8 Se-GSH-Px > # it % % 1+
H 2R kifm (Se)o GSH-Px; % = %] &_Non-Se-GSH-Px» it % #4472 2 &
g F5 (Se) > A i 454 *xandd A5 iF (glutathione S-transferase » GST) - iz 4]
? kRt Se-GSH-Px 7 B H)O, % 4 i6F *F > a GSTR VB h 4 %
L o g5k H PRiEF 1t s (GSH-Px)ehs i GSH > 4 & & d glycine ~ glutamate
% cysteine = & e L ATHE & kiR g it 4 S T y-Glu-Cys-Gly » F1H 5
7% cysteine 7 3 &1 d Ao 3 g (Y & 47 (thiol compound) A 4 %8 p GSH

AR e e s GSH BREZF M E- o BREY - Bai Ao

= GSH > 3 it iRz 3 BAdE > 7 GSSG & i & eH GSH + v 5 GSH-Px ¢
% 5 24 GSH-PX #-H,0, i R & HO % #4735 & 5% 4 (LOOH):® & = fi%
% (LOH) » mg > BN pd Aenst ® o md P Av s, GST A E 4 7 1
Wi P RR AN 4 L B L EBREE ARAE A
f%ﬂ"p\ i 5 P H 08¢ LOOH © X m > fipdt & 42 ® » GSH ¢ 483 1t =
GSSG: # pF GSH-Rd B ¥ 12 nicotinamide adenine diphosphate (NADPH) % & & #
kRa-F (e GSSG w4 & GSH™ 5 & ¥ 5 -6-mapi 2 & pF
(glucose-6-phosphate dehydrogenase, GGPDH) | i & # #& i NADPH i# GSSG :& &
5 GSH™ o Wang # ¥ 45 & > dz st 39§ ¢ GSH-PX 7 s iz % L% Hp0, ¢

o oA AR B D B Frd] OH - m G6PDH R & @ :# NADPH

—»
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PR FE L LS FYt 4k 2 GOPDH > ¢ 12 17 55 B GSH-Px & sirt iy 'F i<
(¥ A Aig % GOPDH 4k £ 2 55 4 i3 i e F109

(=) fip= (catalase)

fprdd v Bt o HAae > 273 2 2% (heme)f- NADPH A H >
BEd A 2 R fwmte e HY e n SRETRE EES o At d
catalase & & & 4 w>TiE 3 it 42 (peroxisomes)p o - AY P fF fr i F5 U
GSH-PX » £ 3 #-H,0, 83 7 £ 4 PenH0 2 it 4 5 8 5 frstgeo

2H,0, - 2H,O0 + O,

BOEE Y fIFF TR RS AH TS o B E R A HO, ¢
¢ & =% ehheme A B L3 (Fe®)» 7 & 4 Fenton reaction eid 4% £
Bom A4 L 5 pd & od > catalase 2 GSH-PXx A p A2 G257 b > b4r

038 catalase sz £ 4> > & GSH-Px 7 £ 7 > Flpties fapr 4 €493 & (T2

‘-h

(718 A 8 HoOp 691 18 deid o 2 ci ik o 0ok Ho0, 97 s enf i R4 00
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O,
Oxidative phosphorylation

0,
y/ \@ y H,0

C
ONOO-
H,0
2%72 ﬁ{_})x
Fe2t
H,O
OH + Fe3t
Oxidative damage:
DNA
Protein
Lipid

B 11 R p o Aeriag e

ERP A2 AT € 22 NO 2= ONOO » & & & % = Hydroxyl radical (OH")sz # ‘w

uE A § VR4 BN cafif (%% SOD - CAT & GSH-Px Bl

ﬁ%EﬁHzO"
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Bl 12, 57 B8 iz
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ol S
BHES
EEER
BEAFER
GC-MS
BaEx
R
v
BAA RAW 264 7 b al k]
JLE ZEEH % Bk
DPPH 7 B $ MTT HFH A%
HEBBMERLEMNE NO AN (EN R - 5
COxX2 BHEL)
INGS FE ESBGTEEE)
TNF-o
IL153
J.in. 1 -
50D COxX2?
GSH-Px L&
GSH-Rd iNOS
TNEF-o




¥o8 EHIB

RES A GAY FF(57 3T 56" NFFFY FFRE L hin

FOR R B FARFS > MR FH L (1800 9)5 T AR W n K Bew =t T iR
R RESFWIRS > XL R TR TER E4 T MY F 6319 (T
i 4EPCrmeon) * F B~ 5 2.95% o EBfpick kLR 0 TR b r — 1 A F
Tween 80 12 2 Fufi4e » = KK IR HFFAEISY > AfI g kR
BREALHE MR G ¥ AE RS H U522 ARESRER T o
GC-MS &t =i » A FFAEAMIES A2 o R EAW Z PR AL » —
230 Tween 80> M IFIgA & A 3o (S L s » - K-k BRIFEFER

BiT2 18 LI F B oo

a1
I

FeF (W)= [FFic (9 EFHFHE (9)] x 100
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R b P

ANE BRI 2t g SETRL A B3 10 P s FICREPE ) KRBT Y

21-25 5. c AR PR R R 21Tz R4 3 0 5 12 FR 12 ) P
(08:00 & % » 20:00 g ) e E k] ko su > S4Bk 2 B S g - B AR

prok? EARFTHRFFEE IR L FHRFSORLF R 2 AT FRAR

o
i’ °
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Brd REGSLAH

AR R EA T BERSF AT 2 AR § AR 1T R (GCIMS
6890N/5973 » Agilent Technologies) - & 4% # 4 7 f3 53 B4 11 7 FRJ% f2{8 > 1Y
0.45 M il BilBiR > 2 (5170 0k & 10ppm B 436 4773 A1 ~ 3 F 4p & 47 13
& (GCIMS)ie 7447 » B 4 7 M ¥ Podr 48 25 GC k17 B ¢ + 5 Iy
192 45248 - F B GCIMS 2 (Fif 2 4rd 19757 > B 16 2 M 24 2B £4 7

ES SRS SRR e 1K
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2 1. GCIMS 4 47 if i

Columns

Injector temp
MS temp

Carrier Gas
Gas pressure
Gas Flow
Initial
Rampl
Ramp?2
Ramp3
Ramp4

Ramp5

Run time

30 mx0.25 mmx0.25 um(film)
HP DB-5 MS capillary

250°C

280°C

He gas (99.9999%)

5 psi

1 mL/min

80°C Hold 5 min

10 °C/min to 110 °C Hold 5 min
3 °C/min to 120 °C Hold 10 min
2 °C/min to 134 °C

1 °C/min to 143 °C Hold 5 min
5 °C/min to 240 °C

20 °C/min to 280 °C Hold 5 min

60 min
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$A8 RESZAELART 5

= A

1. (+)-Catechin

2. 1,1-Diphenyl-2-picrylhydrazyl (DPPH)

3. 2,2'-Azinobis-(3-ethylbenzothiazoline)-6-sulphonic acid (ABTS)

4. Aluminum chloride hexahydrate (AICI3-6H,0)

5. Butylate hydroxyltoluene (BHT)

6. Ferric chloride (FeCls)

7. Glutathione reduced (GSH)

8. p-Dimethylaminocinnamaldehyde (DMACA)

9. Potassium ferricyanide (KsFe (CN)g)

10. Potassium peroxodisulfate (K;S,0s)

11. Rutin

12. Sodium bicarbonate (NazCO3)

13. Sodium phosphate dibasic (Na;HPO,)

14. Sodium phosphate monobasic (NaH;POj)

15. Trichloroacetic acid (TCA)

16. Tris (hydroxylmethyl) aminomethane 2 F ;&% ptp Sigma Chemical Co. (St.
Louis, MO, USA)

17. Folin-Ciocalteu solution

18. 95% Ethanol rz + :#&]'# i p Merck Co. (Santa Ana, CA,USA)
VRS

1. # R k45 (Rotavapor R200 Series, Buchi)

2. % k30 % ¥ (FreeZone 6, Labconco)
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3. 4w % (HermLe Z300)
4. B%% ¢ % ~ 7 &% (VERSAmax microplate reader, Molecular Devices)
5. #g& * T (TB-214, Denver instrument)
6. 2 -+ -k @2 (Milli-Q, Millipore)
7. fask ] 23~ (Microcomputer pH/mV/TEMP meter 6171)
8. 128 ki g (Zeta ZC-4000, KS)
9. 2”& ® (Mortex-genie 2, Scientific industries)
10. Pipetment (Tipor-V, Orange scientific)
11. 96+, ELISA#k & % (Greiner bio-one)
12. Pipet tips (Extra gene)
=~ R&RE
(- )DPPH A o fhifk i ¢ 2 &iF 5 2els

1 ,Fif*,lft E SN

BB E T E Y e 20Ul T RIER TREHREBRSTZZREIHRE
(VitC fv BHT) » 2 & £ 4x » 80 uL 73100 mM Tris-HCI buffer (pH 7.4) > g it
i# 4v > 100 uL DPPH 2 g5 (500 uM) > # S fS 8 = 5 200l - 323 R &
S TR THEHEEE 20804 > 28U KKRE S A E 517nm T o JpjH R
kife 3 DPPH p o AAghiigAas pro e kg § T enf 5o {17 pgn g
0 PR IS K ET S et o T AT L SRR R Sy DPPH B d A 4 25
550 WA m skt a4 2w s e Ferd 2 A e

7T BT
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{1' (ABS sample IABS control)] x100

2.4 ¢
(Vit C = BHT) % % 12 3 uL shg S 220 2

B RRR R SE T HRBE
& %20 2 & ernthin layer chromatography (TLC)4= =+ (silica gel 60 Fys4, Merck) + -
0.4 mM DPPH

FRRELIEN 3 A Bt % TLC 3 5 iz A}
» #-TLC 53 £ 11183550 54 DPPH 3 % & Mgk

B enth ¢ % 10 )
FF OB B RAREF TR R AR

B RAd L5 HTLC 3 4 %
[ BB Bheng R Al Rt DPPH shp o Bfg i + (2,

OFRI IR TS Sk

1.% % p= 3¢ (polyphenols) z & ip| Z_

" (+)-catechin 3 #2850 st R B AR B 20 ul R &% o4 0 200 ul 2
A&k R &35 > ~ 40 puL = Folin-Ciocalteu :2%] » # ¥ 5 448 > £ 4 » 40 uL
2. 209 #% f& 40 (sodium carbonate);d iz > £ 14 680 nm R H wx sk B 2B M S A

£ ¥ mg (+)-catechin equivalent/g dry weight % -t

AP

+ fr (flavonoids) z & Bl =

555 B (113) |

orutin SR 0 AR R B A o B 100 uL SR 0% 0 4e ~ 100 puL 2%

AICl; - 6HO " fgia% » R E323 > # % 10445 > £ 2 430 nm p|Hex £ B T

N o

¥ B+ z £ ™2 mg rutin equivalent/g dry weight % 5
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¥ 8 RBEAHLPSHF RAW264.7 Eviim® 5 £ 3 %
- SR AR 2 A

1. Dulcbecco's modified eagle medium (DMEM)
2. Fetal bovine serum (FBS)
3. Trypan blue

4.  40% (w/v) Acrylamide : bisacrylamide rz } &% ¥ fp GIBCO BRL.(Grand Island, NY)

5. Bovine serum albumin (BSA)

6. Diallyl disulfide (DADS)

7. Diallyl sulfide (DAS)

8.  Diallyl methylsulfide (AMS)

9. Dimethyl sulfoxide(DMSO)

10. Lipopolysaccharide (LPS) from Escherichia coli 0111:B4
11. R-Mercaptoethanol

12. N-(1-naphthyl) ethylene diamine (NED)
13. Phenyl methyl sulfonyl fluoride (PMSF)
14. Potassium chloride (KCI)

15. Potassium phosphate(KH,PQOy,)

16. Sodium bicarbonate (NaHCO3)

17. Sodium chloride (NaCl)

18. Sodium nitrite

19. Sodium phosphate (Na;HPO,4-7H,0)
20. Sulfanilamide

21. Tris base

22. Triton X-100

23. Tween 20 2 F &% % pp Sigma Chemical Co. (St. Louis, MO, USA)
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24. Ammonium persulfate (APS)
25. Glycerol
26. Glycine

27. Sodium dodecyl sulfate (SDS) 1 F &% pp USB = & (Cleveland, OH)

28. ECL western blotting detection reagent p&p Amersham LifeScience = # (Cleveland, OH)

29. Absolute ethanol pEp Merck = & (Darmstadt, Germany)

30. Methanol pp ALPS = & (Taiwan)

31. Mouse affinity-purified monoclonal antimouse COX-2 <44 p Abcam plc(UK)

32. Rabbit affinity-purified polyclonal antimouse iINOS 48t p Abcam plc(UK)

33. Nitrocellulose membrane pi&p Schleicher & Schuell 2> 7 (USA)

34. Ponceau S solution pp ACROS = # (New Jersey, USA)

35. Protein molecular weight standards B p BioLabs 2~ (New England)

- " RE

1. Enzyme-linked immunosorbent assay(ELISA) reader(Labsystems Multiskan RC,
Finland)

2. % &k & 2+ (Double beam UV-vis spectrophotometer model)U-2000, HITACHI)
3. £ % kT 7 A% % (Hoefer electrophoresis system, CA)

4. pH meter(JENWAY, model 3020)

5. CO, £ #% 44 (NAPCO, model 5410 incubator)

6. i kPB4 % %a(Fuji, LAS-3000)
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= Nwmer i

k)

*EFEY ] HE % (mouse macrophage cell line, RAW 264.7) > & ik &
American Type Culture Collection (ATCC, No.TIB-71)p-p & &1 ¥£8 B 7 7>
FfE® < %¥ CCRC60001 - Mm¥e s %3t 2 5 10% 52 5 F(FBS): DMEM &
AR > ¥ 37C » 5% CO, incubator BB T3 & - § =% £ % X 80%FF -
R r2 phosphate buffered saline(PBS) » 77 % {5 £ 2 DMEM pipetting 7> ;% £

AriTACim e o R ITHERR A -

T~ RN
e AR AENE LI ShdrEr Y o F4AET T 38 4 ,%Eﬂ’f/,] Seik
3+ PBS ¥ 1100 ng/mL LPS r23% % NO #h4 =& > & o pi4e » 322 DMSO 2. 4 j

E
57 E g DMSO %5 % 2 B ¥ kB 7 4248 0.0% » A w11 B 2 3 4 % 47

kLl

W

Flle s BT 2 45 o 7 A MTT assay 4 45tk ¥t mve 33 5 F il 55

N

Gt i » LPS &2 ik R 2 PC 354 24 ([ pFis » AT HHNO 2 &2
PR AR LT HE S T - 2 4 Jc s medium §1* ELISAKit 4 474
3 £ 2 PCyieon ** LPS } & 73 t¥tim# i (TNF-o &2 IL-1R)2 B2 58 » % Jc B

3]

w¥e 1 F-0 H % Western blot g% m# # iNOS 2 COX-2 v H 4R -
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mﬂ‘
"~

e ¥ B Fed R o M- 3t At o e T AR
(SDS-PAGE) ¥ & - 39 fsample 2 3 & & - T & >3 2 .12 & 5 & (BSA)
i* 5 8 v F o L2 fstockik & 5 10 mg/mL BSA 3% » £ i A2 e
W1~Omg/mL%E 7 Ik & 2 30 FHRER R o 2 W B3pul 4o r1ml @ 855 2
Coomassie® Brilliant Blue G-2504 #L(Bio-Rad dye) » iR {3z 3 {23+ 4 Lk & 2
£595nm T pIE Gk E > F IR E Y s(standard curve) 0§ AP M Tkl
(correlation coefficient) + 30.99 Prig & p B W 4 o

AR-TE2Z w0 10em A 24 ) EE N wEd KT FERZ
PCumeon#s & 24-] F¥ » 41 * 100 pl lysis solution (150 mM NaCl/ 1% Triton X-100 /
10 mM Tris, pH 7.4 /5 mM EDTA / 1 mM phenyl methyl sulfony fluoride,
PMSF )> 212000 g #1044 4§+ ik (e e 5B R)od 633 ul fw
% Fov FE B4~ Imle H-51 2 Bio-Rad dye A4l iR {ring 530 A kb R
ARSI IMT R Bk E o F A bakz ARG RPE R FiE

& - A7 E4F A = (duplicate) 2 A 45

* ~ PCucon¥tRAW 264.7 jm¥ 2. 3 B3 ®FG - MTT

P38 F 2 1) PCheon ¥ RAW 264.7 'm¥e 2_ 3 5 H @Bk 70 — #3052 F %1%
TR R R R 3T A3 00% 0 2 LG MY ROL &
1 )k B e PCyeon 38 (7 5098 2_ 15 7% 5 38 %k o - RAW 264.7 w7 32 % >t 96
wells 32 % 4 ¢ » & well ciwm?z #ics 2x10% cells % » » 84 % 100 pul > 32 %% 5
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7 10% FBS 2z DMEM » 3£ %3 5% C0O,~37 C2Z 3 AR EE A H7 - B %

4] pF > Frmre pbrgdFis o 4o r 3 LPS (&% kR 5 100ng/mL) > 22 7 ik
B 2. PCyeon(34 & B 5 1000 ~ 500 ~ 250 ~ 125 % 62.5 pug/mL) » £ 32 % 24 | p&
50 4pit 7 MTT 225%™ MTT assay 2 & F_ikdf /& me p R R4 Y 1A 3
G fEeniv® B-MTT [§ ¢ K3 FR] o tetrazolium #& % 2 &% ¢ 25 MTT
formazan (7 3 12)" 4o @) 13 #7757 < S84 % (08 4 4% e > m MTT formazan

WA mrep > ¥ formazan 252 ¥ € B A m e Hcp
7 ! ) e

NADH NAD* /O
N

H; H;

MTT MTT formazan

Bl 13. MTT B 7 16 4219

F ot Lt dF well ¢ sk o * DPBS ik 1=t » 4o » 90l 12 %%
2 10uLMTT 3% (Lpg/mL) £~ %487 4] pF-3&F* isopropanol (100
nLiwell)ia &1 fmse @ 2o % ¢ 3EF > Bots 12 570 nm ok £ Pl R H ek (@ o ¥ gy

2 (3 74 PCyeon > @3 LPS)2 wk g § 100% # 77
SREE RS

P~138 mg =z sodium nitrite ;3 **20 ml 3 3+ -k fe ¥ = 100 mM stock

42



solution > #i% A #f % 5 0~500 uM % = )k & 2 nitrite # 2% > & e »~ Griess reagent
3tk £ 540 nmA fnitrite 7 £ 0 AP B ek Y099 X R W AR o I b ik 2
T A RS D EmEnitrites £ 0 2 FUuM A 72 0 F-o FARGFEHS
= (duplicate)z. » 7 -

NOtp AR F&t: licfjds » Wit L& HFE w2 & Fnitrite
gnitrate s & 0 A7 AR % A & ] * #40.1% naphthylenediamine dihydrochloride
£ 1% sulfanilamide/5% H3;PO,4 71 % = 2_Griess reagent 2 nitrite’s & » T iz 4
Af o pek @540 nm Rl 0 1233 % ¢ onitrite 22 5 B X ANOz 4 &M,

115x10°%m %z fwell 3 % >t24 wellss % 24| 5% > 40 » LPS 2% #NO 2 4
T EFESe » 3 ek B 2 PCueond4 32 & 24/ PF {4 > B33 % ;% 7196 well microtiter
plate ¢ > 4c > % & 2_Griess reagent - 4] * microplate reader>: ;& £ 540 nm™ | £
B AR Ntrite £ 0 F B ?d NO2 22 250 % - BB A8 54 (n=4) >
¥ 12sodium nitrite P~ 17 estandard curve 173t & nitrite 7 £ 2. T 35{E (mean) %

&% i;m £ (standard deviation, SD) -

AN~ Lo RAepag A2 (sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE)
Flr aF &SRR AN I P2 Fd ol P 2 SDSIEM A - fBFF
Ao AEFRF9 TRIELSY LTI Fla b FHEFETART I (AL

A T ERAFEA AR PO FARI AR 2E > A

Ik

= 13-
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vEE TSR RN BTN TARRZ S AFE R DY O RFIER
Boped BENTART LT NSRRI R0 TAF o AP RERR
2 39 B ZINOSECOX-2 # 4+ £ & % 5130 kDa £272 kDa » #if * 10%
SDS-PAGE :i& {7 4 47 - 1 & & 4] * SDS-polyacrylamidegel system (GIBCO) # i
2.7 AR (4% stacking gel, 10% resolving gel) » >t 3 A % % (Hoefer electro-
phoresis system) @ & {7 T A 3% - B~ 3 5 40 UG S -9 T2 dwie v TR A 5B
/% 24 ul protein marker (BioLabs = #, New England) - 4r » & %8 4% 2 treatment
buffer (0.125 M Tris-HCI, pH 6.8 / 4% SDS, 20% glycerol / 10%

R-mercaptoethanol) » ¥ £ 4c » i & 2 lysis solution & “t73 F-9 Fik AZip ke 2 3%
Wi REH31EI00CTHRE? e #5448 % Fv FRIE > TR AL WL
e iEs a2 P poawell® o 3t A )¢ i2 ~ Tank buffer (25 mM Tris, pH

8.3/192 mM glycine / 0.1%SDS) » % i§ T 11100 mAit 72 pF 2 § ik A 4020

1 ~F A REE

#-SDS-PAGE #7{82_ 7 AR5 » f # FEMKE (semi-dry unit) o @ *
Towbin transfer buffer (20 mM Tris/ 192 mM glycine/ 1.3 mM SDS/ 10% Methanol)
SEMBEEE R 300mMA BRETES2 A 8K ko T2 PVDFE )
* Ponceau S solution (0.2% Ponceau S / 3% trichloroacetic acid) % ¢ #zx = %% % + &~
o R e e R e o &) £MEE 2 protein marker A G B % o BfE L FAEOK

Fied gt 2 i d RREEF LR AT o MG A 36 2 PVDRR

)
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blocking solution [5% non-fat milk/PBS-T(PBS in 0.2% Tween 20)] - *>* 3 8 i*
L PE S R 2R R 2 4 > © U PBS-TiHAPVDFNGA & 0 i i =
o FEF A~ 1110008 20 - & fufl (INOS2COX-2)»+4 CT iv* 16/ pF » £ 14
PBS-T £ 4F ;7 #ePVDF¥54 48w =t » 4e » 1:5000% 2. = S fif » s+ 38T 7% 1
P R UPBS-T £ 47 -2 PVDFH5 A 4850 o (s 4v ~ AR
chemiluminescent HRP substrate > 144 2k B 4p 5 st (Fuji LAS-3000)4p #& @ L% 3~

v B2 A IR o

L~ g TNF-o~ IL-1R 2 4 4%

ELISA 23| it g ® Errd fpREP SMh 2 me s » A 2 FE
TPCreonE % € B FLPSH Ewz g 4 &> & * TNF-022 IL-1R%0 % jjr & 354
BT AT o

Rz B2 wmre 224 welllz £ ¢ 24) PELS 4 ~ LPS3 ENOZ 2 & >
PP » 2 p kR 2ZPCI %24 PFis » Aulyc Bz & 4 ¥ 4% 3 &2 cytokine

24 e ELISAS 532 % & ¢ F I 2 ' ek TNF-a27 IL-1Reh4 & o
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FAE RERAZRERRESF IR
— > A

1. prpe (aceticacid) - pEp Merck = & -

N

455+ (formalin) @ pLA P AREF RN AL o

w

1,1,3,3-Tetraethoxypropane (TEP)

4. Thiobarbituric aicd (TBA)

5. Butylated hydroxytoluene (BHT)
6. A-Carrageenan
7. Indomethacin (Indo)
8. Protein Kkits

ok EE Y Mg PR Sigma o 7
9. SOD kits

10. GSH-Px kits
11. GSH-Rd kits

v Ry B p RANDOX 2 &
12. TNF-o kits : B PeproTech 2 2 -
13. IL-1p : p£p PeproTech = & -
14. IL-6 - rp PeproTech = & -

r b EFH LA PeproTech = &
- RE

1. >p 4 it 4 +7ik-Roche = # COBAS MIRA
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2. ol 7%k (UGO Baslile Plethysmometer 7140)

3. ELISA &£ % ¥ %~ 471k (VersaMax; Massachusetts, USA )

4. F 4 4o (Backman GS-6R)

5. BT Hfl4 PR PR (Piezoelectric quartz crystal biosensor; Asia New

Technology)

N
(- )P peEtr &

W P HE2LRES T BERS (0.1,05 1.0gkg)% B FF i (2 10,20
mg/kg) s v PR U A 0 R E(S B5 A e d Hini St 100 e (5 109 #
85 01mL) FFF B B RENRBHEY D A48 Fnpmiy
FHCEE SIS S S 55 15 A48 0 £ 10 A 4P o ] Bl B d 0 T
indomethacin (10 mg/kg, 1.p.) 1% & & $+fR je > S0d SfAF Lo 25 & 4555 p (120

(=) 48 5 R et

#* Dubuisson 2 Dennis®ig & s e i B2 B HE LR FA4 T B
% (0.1,05,1.0g/kg)x B £4 ¥ (2,10, 20 mg/kg):Z T PR R4 A LB 1S 60
A kB BB LB E L 27 BUENER 0 o] R (8 KR 0 A T LS 20 ul 9 59%04%
Bkt 2 BE BB RY BE BES DI RPF RET 0 2k
#3028 .1 $ 055442 B oty #qi = & (early phase)2 5
LFErRE 5 % 207 30 ~ 482 R Ak Faf) i - ot (late phase)2 77 5L F &
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PR o 2 Indo(10 mg/kg, i.p.) 17 5 & $F R ke > 3L EHAR S R 30 A 4B -

(Z)A-& 2 F 8 R R 2%

PR RE AR FRAE] BRI  F e s o) R 8

BERRE S % Bl R B LS AIREN SRR T RE BB URT
G u ) BLfs EaRA T 196 A& ELRBR (50 ul/ )R 2.
FE2)FES B RANNAREREZRER Y LB (01,05 1.0 g/kg)
AR EARM (2,10,20 mg/kg) v PR SV o SE (S 2.5 ) PR IEIE S 4R
@ Indo(10 mg/kg) » S # % 5 0.1mL/A0g- B A& FHIREKR (S0pL/g)
RE FRL P ER- X EBREMH > BRFP 4N &SR T A
VEFAELE P A REFEAEY PR BREF L (AV) -
(z) "%y VPR
A A RE SRR Tas 190 M- R FRIRE R SOulL/g)& ¢ -
FELIPFE > suEIRRE 2R ERA " RERY (01,05 1009/kg)2 B &
%0 (2,10,20mg/kg) 4 ¢ PR NS 5 3t E S 25 ) PRSI BT R e
Indo(10 mg/kg) = £ e 5 4 - pF > Bb gl o R EIFH 4 B[R E R ONAR
B EFEp g f#’**ﬁ—k*'&&ll?‘éé@“]:cg: » b 3-80 Cor ¥ 35 &
+ 8 R R 0 4 R 3t-80 C o
BNk RE RN ST I
AFEE (g)£2 0.9%: normal saline (Z protease inhibiter )it &) — v — = ;4 4

sRig e i:”%‘rﬁﬁia%‘r ) :L-,z-i’—::;fr;‘,*ﬁ i§] » eppendorf *+ 4 °C » . 120009 > B~H
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ik~ freneppendorf ¢ B O~ -80 CA M RETFH * o
A e R R BT
BAFEa g% 50 plo» 4e ~ 350 ul 90.9%2 normal saline & fri=3 > 4e »

Biuret reagent (Sodium hydroxide 100 mmol/L, Na-K-tartrate 16 mmol/L, potassium

iodide 15 mmol/L, cupric sulphate 6 mmol/L)i¢ & # % 3 ¢ & & & 550 nm if it
TRIEBmKRE > B 25 FRIE - A EER N F BF 15minE F R E
™ A g 5 % proteinstandard - Jk & (6.0 g/dL) A& 2 w3 sk (B 1 iﬂ,% blank reagent

(Sodium hydroxide 100 mmol/L, Na-K-tartrate 16 mmol/L)z_ ¥ & & £ >3 & ) 4%

Gedic (F) > a5 I5F e iy 2 kR PPy 2 4723505
g/dL -

B. SOD activity assay
B~ 150 uL 2% /% ¥ ¢ enpendoff ¢ > 4v » 900 uL ek = & 4 4+ k-4 C o
15 248 0 R EIBF o B~ 20 uL g8 &% Sr ~ 260 ul 0.1M phosphate buffer
(3-cyclohexylamino-1-propanesulfonic acid ; CAPS 40 mmol/L, EDTA 0.94 mmol/L,
pH7.0)353 2 & » & % » B~ 5ulL J® & /% 4v » 340 pL mixed substrate (xanthine 0.05
mmol/L, I.N.T 0.025 mmol/L) » £ 4c » xanthine oxidase % ¢ - /& £353 {408 &
37 C~ & 505nm TR @ kim  FIE30fRIE - & BEPRIE3 A&
EEAomuckEgirdd o iy R B R SOD B E R
pEFILNT pfog @ x5 - Hix (V) #Fesp SOD 7t Ulmg protein
E
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C. Glutathione Reductase activity assay

i¢ * Guntherberg 2 Rost’® & 1996 & #73¢ 7,2 3 ;% o B~ 100 uL 325 %
]~ 100 uL sk = =t -k » 2-8 Ci4 & 10 4 48 - &~ 120009 » 5 4 48 o B~ i
& 25 uL » e~ 475 uL 2. 0.9 % = normal saline » J& £353 o B~ £% 50 uL
>t Cuvette » > i& B 4c » & & 0 glutathione reductase buffer (250 mmol/L, pH7.3
kupfer phosphate £2 EDTA 0.5 mmol/L)# substrate (GSSG 2.2 mmol/L)¥ NADPH
(0.17 mmol/L)i & 355 > »tjt £ 340 nm = g £ ek 520 s+ M ) 2. GSH-Rd
=& 2 3% % Ulmg protein o

D. Glutathione Peroxidase activity assay

A = ;% ix Paglia 2 Valentine & 1967 #74% 12 = ;2 3 A#"%), @ »
glutathione 2 cumene hydroperoxide ¥ GSH-Px ~ &£ ™ NADPH £¢ glutathione
reductase #-% i it =77 GSSG (oxidised glutathione):t «# ## = & o 5 » 5§ ¥

NADPH 3? L= NADP+ » 1L PR K E 2 /}Ek‘ o ﬁ __‘?\ % % -+ GSH-Px 2 s H_ (Fg] 14)(128) .

ROOH
GSH NADP * + H*
GPX R
H,0O +ROH GSSG NADPH

Bl 14, "Fofd CpEE v

P32 % 25 ul » 4e » 500 pL e diluting agent A8 o B~ 1+ i 500 pl 0 S
T 4r ~ 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 mmol/L) i*
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¥R R 37TC A E 340nm TRk w0 B E sk m g F (UL) o
i s glutathione peroxidase i# 1+ 4 7+ = 72 & U/mg protein -
() Epleshd o EmRl T
1.COX-2 k& B Z_
A &5 E
Borin ML MO TR 0 R e r v B R F B9 HEERT A
2 % 0 120 12000 g B 5 A4 0 B GRR o
B. 2 #%% s ¥
B-griati 10 pL o 4e » 700 pL 3 0.9%2 normal saline & fri=3 > 4 »

Biuret reagent (Sodium hydroxide 100 mmol/L, Na-K-tartrate 16 mmol/L, potassium
iodide 15 mmol/L, cupric sulphate 6 mmol/L) & & # % 3# ¢ & &> & 550 nm if i+
TR kB FIE 25 R R - ARk E R N E RS 15 AT F B
rEs 2 5 5o protein standard kA (6.0 g/dL) & 2 e sk B g0 ir"‘$ blank reagent
(Sodium hydroxide 100 mmol/L, Na-K-tartrate 16 mmol/L)z_ ¥ sk B % » 3% B 1) & 3
Gl (F) a5 dye! 9%44 NSRS 9 SR —\4 N S UE S A B
g/dL -
C. QCM ipl £ %rie s COX-2 7 £
TR

BT S FRPIERY QCM ehRIE» AFH TR T & 46 g p B

EFRBNFIMEF > FH P20 FTERF gildcLRPFRFP %ﬁﬂ B
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-t

A Fhmcd o ANET URTFEA AT LRI I RRE R
et Ay sefma ™ i F 10 g I #* 238 AF=K*Am/A 7 $18 3k
R SO A R R e B 0 0 TR S R iR (] 15) -
3 % %
HAE S iuf»gﬁxﬁw e A g Frend 2 % o~ flowcell poipl
A RS RS (BHZ/500sec) 0 { T R AR B o WS H Bk AL~ A Z g
(2.5% glutaldehyde, GA)400 ul i* % coupling reagent»> »2 5 i & 5 £ m s i (2 3

B o 41 ~ 100 pg/ml COX-2 antibody 400ul > @ H - 34k H £ 5 > @ ¥

=
a

- AR F RS FuR B E i~ blocking reagent(1M glycine)400 ul » #4¢

B L}
Bp 1

e
=1

SH bk Rl g R R £ R A 0 2 (571~ 5.5 400 ul

TPl E_ % 2 COX-2 2. w1 (B0,
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T
4000 10000
Time(Sec) ConCentration: (MWL)

]
o]

| ip Al Elecf 0L | [ 374 - Microsoft Ward

B 15. QCM i ;| COX-2 ik & R

Bl¥ AL~ 25% GA Fit & F 4o # e BB B~ H k58 C/2 ~ blocking
reagent D:Ji » #& &8 ch v 1 e &m0 & P adrd g (HZ) 5 20 1~ ¥ & 18
go 5 ﬁ%ﬁ?ﬁ? & (Hz) s X Jz#ﬁ/}é“fv 23] endk by

2.1L-6 & & B =
Aotr A TRz P OsEEE LA A 72 (Quantitative sandwich enzyme
immunoassay technique) % /¢ Z_mouse IL-6 7k & o — a4 IL-6 7 4+ 8 {20
monoclonal antibody @ ‘g -A4L % & & microplate } > § &% 5otk Ak 4 ~ wells
fs 4 » ¥ IL-6 5 4F £ |2 enzyme-linked polyclonal antibody # {¢ 4x » substrate

reagent £ d TIIE T X F B £ 450nm ek @ T @AY IL-6

\\

Ik}i ° MT_]_IE_. 3/#}—‘31’\(’“_6,_1—1/&}?%\,1”(131)
FAGRAEAFRE S S B AREA R 0 kA A B 5 1000~ 250 ~ 62.5 £ 15.6
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pgimL = ‘e » fie % 7ifgded 20§ b3 1L-6 $aA8(50 uL)4e » 96 3L 5 » L ML
&%t 5e4e 50 uL Fl4p 2 wells (% Blank #t) > 287 » 3r4& 2 -] ¥ > 2 {5 2 400
uL wash buffer % 3 =t » £ 4¢ » 100 pL streptavidin-HRP conjugat 5 > /8 T &
F# 2] pF > % 400 uL wash buffer #* % 3 =t » 4¢ » 100 uL TMB substrate & » 3 %
F#% 30 & 450 B 18 4 ~ 100 puL stop solution > #5 #& 12 ELISA A & 405 nm T
THBEE o ifRhrd 32 WP

% 2. IL-6 HRE kR 2l £

Test tube Sandard diluent  |Standard 4,000 (pg/mL) IL-6 Concentration
Stock 300 uL 100 uL 1,000 (pg/mL)

Std 1 300 pL j%¢_Stock B~ 100 puL 250 (pg/mL)

Std 2 300 pL J4.Std 1 B~ 100 uL 62.5 (pg/mL)

Std 3 300 pL J4.Std 2 B~ 100 pL 15.6 (pg/mL)

4 3.1L-6 F S Fon Ak

Well Blank Sandard Sample
IL-6 antibody 50 uL 50 uL 50 uL
Standard diluent 50 uL e —
Standard & sample = 50 uL 50 uL
Tap plate gently to mix ——— ——— -
Room temperature 2 hr, sealed ——— - EENEENEEN
Wash 3 =% x 400 pL ——— ——— ———
Streptavidin-HRP conjugate 100 uL 100 pL 100 pL
Room temperature 2 hr, sealed ——— ——— ———
Wash 3 =t x 400 puL ——— - -
TMB substrate 100 puL 100 uL 100 uL
Room temperature 30 min, in dark ———> ——— -
Stop solution 100 pL 100 pL 100 pL
(—I%ﬁﬁﬁ%lﬁﬁwﬁﬂOQﬁﬁi%ﬁi&%@)
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3. TNF-ajk & B %

AT AR TRz P IsEEE L&~ 172 (quantitative sandwich enzyme
immunoassay technique)  ip] _mouse TNF-a )k & o - fa% TNF-a 7 8 {53
monoclonal antibody = & A4t % & % microplate + » & % Sfodk &4t 4 ~ wells
6 0 4 » ¥ TNF-a 7 4+ £ {0 enzyme-linked polyclonal antibody » 4 » substrate
solution > incubation — ELpF ¥ {5 > 4v » substrate reagent i€ ggd & I A1k > 3% b
FReis o tegt £ 490 nm T8 i ot 5 TNF-o0 3k & @92 o

AAEHE TNFo R8s i FR2 A% ~ BRARDRFRR
(2000~15.625 pg/kg) - fie #l im 424 4o F b 3 TNF-o 88 (50 pL)4e » 96 3¢ 4 >
£ HAREE 52 fe o de SO UL Fl4p L wells (4 Blank 4) - 22T 0 4R45 2] B
2_t& 12 400 uL wash buffer i* & 3 =t » £ 4r » 100 pL streptavidin-HRP conjugat & >
TR TR 2] B * 400 pL wash buffer i+ % 3 X > 4r » 100 pL TMB substrate
s> Wk R 30 & 450 B {&4c ~ 100 uL stop solution » #% {& 12 ELISA %t & 405

nm TR HBEE o i fRAed 52 P o
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4. TNF-o {538 505 & 2 el %

Test tube Assay buffer Z:E)I\(I)Iz)(’)St (":E)rg;r?\r Ifj) Conc-lt;r’:ltlr:ation
Stock 450 uL 50 uL 2,000 (pg/mL)
Std 1 250 uL J€_Stock B~ 250 uL 1,000 (pg/mL)
Std 2 250 pL #_Std 1 B~ 250 uL 500 (pg/mL)
Std 3 250 pL #_Std 2 B~ 250 pL 250 (pg/mL)
Std 4 250 pL 74_Std 3 B~ 250 uL 125 (pg/mL)
Std 5 250 uL 7#_Std 4 B~ 250 pL 62.5 (pg/mL)
Std 6 250 pL 74_Std 5 B~ 250 uL 31.25 (pg/mL)
Std 7 250 pL #_Std 6 B~ 250 pL 15.625 (pg/mL)

# 5. TNF-a 7 % 2 42 4
Well Blank Sandard Sample
Standard diluent 50 uL — —
Standard & sample — 50 uL 50 uL
Tap plate gently to mix ——— ——— ———
Room temperature 2 hr, sealed —>—— —>—— ———
Wash 3 =t x 400 puL ——— ——— ———
TNF antibody 50 uL 50 uL 50 uL
Room temperature 2 hr, sealed ——— ——— ———
Wash 3 =& x 400 pL NN s NN
Streptavidin-HRP conjugate 100 uL 100 uL 100 uL
Room temperature 30 min, sealed ——— —>—— ———
Wash 3 =t x 400 puL ——— ——— -
TMB substrate 100 uL 100 pL 100 puL
Room temperature 30 min, sealed ——— ——— ———
Stop solution 100 puL 100 pL 100 pL
(— P Z2TFHHED 2P H e 5o LT EBER)
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4. MDA ik & Pl %

%+ Nakhai % < »t 2007 & &= ;2 39, 2= MDA #¢ thiobarbituric acid (TBA)
hEAEFIET £, d 4544 TBARS » pHig &4 it £ 532nm T > £ § %
kg o I P RIET R R ST MDA KR -

7 &4 TEP 12 0.0LN 7 HCI % 4 6 fF-# e & & 20~0.625 uM = Bk & - (%
5 MDA 284 7% (% 6) o B~ 100 uL #k 5% £ 5% ~ eppendorf (¢ 4855)¢ >
i B4 » BHT 2 TBAGOOUL)(% 7)° £ MR F BB &35 t5 > 590 C-kip

Gav B A5 odE o 2 BB BN RAAPI0 A48 0 Ao > 445Ul & T AR 0 R

L3I Lk o Risde (3,0009,4 C,5448) » Bt kig (Bizd) U
ELISA ** 532 nm & & F jplex sk (& o

% 6. MDA % &k & e fll %
MDA k& (M) 0625 |125  [25 5 10 20

TEP intermediate standard solution (mL) (0.15 0.3 0.6 1.2 2.4 4.8
0.01 N HCI (mL) 9.85 9.7 9.4 8.8 7.6 5.2

# 7. 5v >~ MDA #& /42 %

8 52 & (ul) BHT /% (nL) TBA #i%(pL)
Blank 100 (0.01N HCI) 45 300
MDA standard 100 45 300
Sample 100 45 300
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(#) s 2 hd k> 2
lLaggA% —= 2% 4 (H.E. stain)

TR E L+ 65k » 10%07 AR5 HRFA T - KPR (- iF)
o PRt R SR RIS LR TR 0 LR R RS 4T o @ 3B S
fE SN B e ) 45 uim 2 Uﬁ“f_?k 7 B ok T A Y — i 24 ¢ (Hematoxylin
& Eosinstain) » »t L F R T LA L w g a2 RN B pIE gL
g R g Ak (Yo

2. % B 5?7‘;‘ it 8 2 ¢ (immunohistochemical stain, IHC stain)

TR B B2+ (8 B8k 3 10%:07 BARS HRE T - B (9 &)
s SRR SR R R Rk R T R IR o 3RS
fESN o B A 45 um 2 iﬁﬁ“i%‘« B oo & w44 COX-2 2 INOS :E (7 &
B R d o BN TR L e g e 2 COX-2 2 INOS 2 4 AR
B MAhd A E R TTLE P RF REAR S 0 &7 COX-2 2 INOS

rfj/z\—g-_ &):;(135) °

(5) 7 = B & % -9re 5 COX-2 2INOS § £ 7l %
F st g BSA K BEY R4 (£ Q) XERFL T FIE
2B WIET AR ATE 2R f B SR » WiTR &S 0 ¥ & (40ug o B
fwel) » & {7§a % 2 ## » £ (& B p-actin (43 kDa) ~ COX-2 (72 kDa)% iNOS (125

KDa)er 3t A F £ 1] PVDF %+ 4 » 4= » %1 TBST B Bt 4% 5

= f8 o 4v o~ Iml B (AIB=1:1)*t PVDF 3¢ o % » & k2 kg ifa 41 (Fuji
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LAS-3000) > 4p 3% -

1.94%

F AWK TH(S P ) kA4~ (DDW: 11.373 mL - 40% Acyl-Bis : 5.275

mL > Solution B : 5.625 mL » 10% APS : 180 uL » TEMED : 45 ulL) > 2Xfe 12 @
AR A 37 i)l s (9 10min); & Q2 B ) i B 4 » (DDW:
6.5625 mL > 40% Acyl-Bis : 937.5 uL » Solution C : 2.5 mL » 10% APS : 80 uL -
TEMED : 20 puL)¥ 3% » comb » # 5 (95 A 48) AWz 218 > B4 o

2. §a %%

A #-sample (sample : dye=4:1) > 2 100 C4c# B 5 » 4518 o § 24
T A o A ) 4% running buffer » #-comb B~ 1145 load maker 2 sample » #
4 running buffer » & F % (70V > 30 45 ) £ 57 %100V > 90 4 45) >

3. # %

ZEX transfer 8 R 1 d 220 AR S BEW -~ mA -~ - PVYDF 5~ g3~
i o p enE 9 b ehband # 3 PVDF %t o d 22 PVDF "7 Mk - § Aie &
VOARAL A ¥ i * o -transfer e B 2k A ¢ g;;rf@;*gqi » sk4§ po> 4e ~ transfer
buffer » 3% =_105V » 2 hr > g = {¢ > 4% (Donceau’s solution) » - 12 DDW &4
SeRARCE Y 3 T T I marker chiz g B2 3§ 7 BT 402 ghband
& 2 = + blocking 1 hr (2% CCS/ 1X TBS)+ £ # * PBS Wash (250 uL Tween 20/
500mIPBS) e B i B _Fie= =t » & B4 » 248 (INOS ~ COX-2 ~ B-Actin) » 4

> (4 C)i2drds > overnighte Fp X 4e » - AR T B A48 1] > 2 TBST
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GRFEY FE S s Iml EHA (AB=L1)* PVDF ¢ - % » # k2 &9

%~ #7 (Fuji LAS-3000) > 4 #% -

%8 35 Fripild

1 2 3 4 5 6

BSA 0 2 4 6 8 10
Dye 40 40 40 40 40 40
ddH,0 160 158 156 154 152 150

$4 8 %tLo4
A2 91 RS E 2 Bdy > ¥ mean+S.D.& mean+ SEM. £ 7 o I
H 75 % B #ics 47 (one-way ANOVA):E {7 4~ 370 £ 12 Scheffe’s multiple range test
H R

LB BFR Cp et 0058 Bland B4 A LK o

e
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Sr® %%

$- & REH GC-MS=LAHH

%% GC-MS a2 ix iz T A3t % 4B 16> 4 K 47H 7

(!

FEERG Z BRI AIS > LA FHB HTEE (Agilent

Technologies) 2 < 1;%’15'4?\7{; R 798 2 2> 5 & 9 BrF o

Abundance
TIC: 100106__4.D

750000 N
700000
650000
800000
550000
500000
450000
Aa00000
350000 “40.99
300000
250000
200000

150000

100000
19.20
vy

Sooooww\ww A A /L et San . A

T T T T T T f T T
10.00 15.00 20.00 25.00 30.00 35.00 “40.00 “45.00 50.00
Time-—-—=

W 16. R £4 k47 H

B A-C 37 iFTHREES ) G s
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Abundance

Average of 19.130 to 19.269 min.: 100106 _4.D
ju b=5=4

1
8000
S000 o 91 105
4000
147
2000 1 189204219
ol . L. Iy L‘} L Ll 22 ) 2grazs ] “ | 23eas 264 zsmoo
20 a0 100 120 140 160 180 200 220 240 260 280 =00
nvz-—-=
Abundance
HAST723: Azulene, 1,2,3,4,5,6,7,8-octahydro-1,4-dimethyl-7-C
10sS
8000
o3 1a7
SO000 e
a3 133
4000 55 g 119
189204
2000 ie1
T i e
ol N R ol I | | | I : : : : :
20 40 soO 80 100 120 14—0 160 180 ZOO 220 2440 260 280 300
nmv/z-—-=

B 17. A A i H

Abundance

Average of 35.188 to 35.516 min.: 100106_ 4.

2000
8000
7000
6000 s5s

5000 a2 83
aoo0o

3000

125
Zo00 ﬂr‘ ‘ 1is1 222
1000 189 207

il .HH\‘ W 2o | 217

138

234246 264 283294

o T L L

nmv/z=z-—-=
Abundance

#H#1O8551: Patchouli alcohol

92000
8000
7 OO0
S000 55
5000
4000
3000
2000
TR

138 2o

12s

‘ 161
=207
179
JHl ‘m H‘ ‘H‘ ‘\H ‘ 193 \‘\

40 SO 80 100 120 140 160 180 200 220 240 260 280 300

nvz--=

B 18. &4 B ¥ H
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Abundance

16000

14000

12000

10000

8000

6000

4000

2000

o

m/z--=

Average of 40.871 to 41..373 min.: 100106_4.D

as
153
1e8
55 69
a5
181
7
° 125
111 140
M‘H\ Al m\‘ ‘ H‘\ AL L | 19520922% 36050264 281203
40 60 80 100 120 140 160 180 200 220 240 260 280 300

B 19. %4 C F# R

143 i58
[
5"';. ﬁ 1%
E E 5 500w i
w2 gt ,
'l_ﬂ‘; ﬂ L H IJ- L Jj;l IJ‘| II-I IIJI IFEIE I.:jl:‘:I l L !E? 1 IH! m Im
m 40 Al L 100 120 140 160 180 200 2
'z
B 20. + 4 pogostone 7 :¥ @™
% 9. PCMeOH 1 GC-MS %~ ’f"’r e A
SARE | A EPN raig | BB | FIFE
- B (mins)
A CEE azulene 204 84% 19.35
= 5 e patchuli
B RER Alcohol 222 98% 35.35
C RE % pogostone 224 41.37
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EE REAZRERRFIRR

~#% # ¢ #DPPH
(-)TLC

AFHRIL2 1% DPPH i & AR ek 4 - 24 143
F R §gpA o B T LS5 DPPH A d A
A ER AT e Y R RS FEE £ PR RIER - § TLC
PRI IRER BT aR&E > £xiew DPPH 3R - 353
wAEEETLC I gad 1 o 54 DPPH p d gk ic 4 22
S T R N 2l |

FRGEHT  PCveonik RAXG ¢ BE% RAXP A - ER
(1000 pg/mi»+ Lk A v BE > @ v BE% B 40 F kR 250

pg/mL 0 BHT (%) 21) -
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31.25 62.5 125 250 500 1000 4 g/kg
PCMEOH ) 9 -

PCO
BHT

Vit C

®l 21. PCyvieon i f DPPH p d zz2 TLCH % 7 2%
Bl® PCveon 2T EA " 55 B~4 ~PCO 5 & 4 ¥ ~VitC & BHT
= ¥R

(= )DPPH p d %}—;—“,f PR

DPPH 5 - fitp g f&2cnp d A > H S HES > & 517nmjd

T skearxje ks f DPPH 2B 5 B4 i 4 24 &/ F RpF

bl

Hpgd €4 Fro & ﬂ?mwﬂm%m# £ > @ Rk B
AR 0 Lot g VA (AH)eniE & R 4 Aksg o ﬁ%‘u{#ﬁéiﬁi v
FFrg b BReni 4 ARSE o S DPPH p o itk & it 50%p
sk sk B (T3] 0 1Cso ) 0 1Cso AR & 71 e &4g (v 4
Axsp o HE 4T

DPPH - (violet)y+ AH — DPPH : H (decolorized)+ A -

F % % % B PCyeon * PCO #f DPPH £ § 24 ok it 4
ICso & %] % 162.22 pg/mL 72 2 17145 pg/mL » F23 5 4 & 5 5

Vit C>BHT >PC>PCO(3 10) -

65



% 10. PCyeon 2 PCO $f DPPH f d 4 i¥# 2 ICsp (ng/mL)

Species and positive controls 1Cs0 (pg/mL)
Vit C 45.64 £ 0.12

BHT 50.23+0.24

PCwmeoH 162.22 £ 1.54

PCO 171.45+2.01

*Values represented as mean + S.D. of three parallel measurements.

~ % % s (polyphenols)z % gk (flavonoids)= 4 2 £ Bl 2

% B3 7 £ 2 mg (+)-catechin equivalent/g dry weight (g
CE/mg)% 7 » PC et 5 /s 7 £ 5 37.23+ 1.65 (ug CE/mg) ° %7
+ fF 7 & ™2 mg rutin equivalent/g dry weight (ug RE/mg)# 7+ > PC

# % £ 5 6.65+0.23 (ug RE/mg) -

AN

TR
ZEE A
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Se & REAUBESFEE% YR

- > PCMeOH%J’RAW 264.7 w2 —i-% 'H'_%EF‘

M

(- YPCreor ¥ RAW 264.7 ‘% 2_ 35 & & 385k

P IFERE AT &Y 0 PCureon ¥t e fiimie LT L A 1o A
-3 kB 1 PCueon 3 RAW 264.7 fm % i (7 24 /| BFenkE Rk
5 HFEF RS 40B 22 d B F 4 PCyeon 1 62.5 pg/mL
7| 1,000 pg/mL ik B # BT o 4 RAW 264.7 fmve ¥ 7 £ § tme
£ o Fpt > AP 1,000 pg/ML PCreon & N imie P kR o ¥
R RER - e R kR 1000 B AR ki g
Yo bk 23R A > PCpeon £177 PR E B 3k & B~ 1,000 mg/kg -

¥ ¢k 2 LPS (100 ng/ml)3% & RAW fm@e & 4 % L F BRI % > d
Bl 23 k7 > % h R LPS 3% % o & § 50k o B X H 23 PCueon
wl o B2 AR A Heh o 2 100 B A HE LS > T E

P EELR
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120 -

100 - T - .

@
o
1

N
o
1

Cédll viability(% of control)

N
o
1

0 62.5 125 250 500 1000

PC concentration (ug/mL)

MeOH

Bl 22. RAW 264.7 'm%% 5 & 5 :#5%

PCueor ¥+ RAW 264.7 smPz i {7 24 | PF F Ju2 378 S idsk Bl Y & B ik
# 2 mean £ S.D. % 77 »n=3> H p iE < >+ 0.05° (One-way ANOVA followed
by Scheffe’s multiple range test) -
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Control LPS 100 ng/mL

LPS 100 ng/mL + PCyeon 1000pg/mL PCwmeon 1000 pg/mL
B 23 PCypeon ¥ RAW 264.7 mP2 i {7 24 /| PF & JR{s 2. A, iy L

Pt A BIF 100 BER LEL 24 BTV ERI L EF e AT RPEL
2o
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(- ) PCrmeon ¥ LPS 3% % RAW 264.7 i % 4 & NO 13 48
B4 11 LPS i 24 ] phot 16 ] PRy FE 22 nitrite 5% 0 Flet 2 24
PR AR ST R e £ 24 wellss & 7 24 pRES > 4o LPS (100
ng/mL)> & & W 4e » % kB PCyeon #4835 % 24 /) PF {8 - B~ 'w9e 33 % ;% 11 Greiss

reagent A 47 nitrite 15 £ o B 24 % @3 % kB PCyeons % 24 /) PS> A

A

24 LPS 3 5T RAW264.7 w2 NO 4 =258 o S 5% kg7 ,,”J‘ “v PCmeon

5 %€ 500 £ 1000 Pg/ml T £ F 4] ot T PO E e ¢ NO 24 & o

25

20

| kk

15 +

10 +

***k

Nitrite concentration(nmol/ml)

0

Control 0 62.5 125 250 500 1000

PCoyeon (HO/ML)

L PS 100 ng/mL

B 24. PCyeon ¥ RAW 264.7 ¥z 4 = NO i 58
PCueon¥TLPS3% HRAW 264.74 = NOB. 58 » |r PF¥ - LPSZ PCyeonit (7247 P F s
{8 » 12 Greiss reagents $7NO=z & » Bl ® # B #ciE ¥ mean + S.D. % 5+ > n=3> **p<0.01,

***p<0.001 > ¥ & LPS (PCyeon 0 pg/mL) et #i - (One-way ANOVA followed by
Scheffe’s multiple range test) -
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= ~ PCueon¥LPS# HRAW 264.7 Mm% ¥ mie jjrd TNF-02 = 2§ 58

#cE 4ot TNF-o~ IL-1R € 838 INOS A Fleh4 Jm # 4 NO th2 & o d 3% PCyeon
v grgld LPS #1342 NO ehd = > F]pt A S i — #H BL% PCyeon ¥ 7 I i ¥5
i AR T

4eBl 25 B LS A kB PCuyeon 22 LPS 100 ng/mL 32 % 24 | p¥ {5 $F RAW
264.7 4 % TNF-o g2 %8 o 2% &7 © PCyeon2? LPS FF %45 P » PCyeon ¥ 4

#) LPS 2% %2 TNF-o # & > 3 1000 pug/mL $r4] 5% B % @ &g o
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1600

1400 -

*%*

1200 -

g,

=
o
o
o
1
0
**kx

Tissue TNF-a Concentration
(nmol/mg protein)

0 62.5 125 250 500 1000

PC,,eon (Hg/mL)
LPS 100 ng/mL

B 25. mP2 0 LPS ¥ 2 7 kR PCyeon3t & 24 /| P51S » ¥ TNF-a 4 = e7g2 58
PCmeon ¥ LPS3: H#RAW 264.7 24 = TNF-ae 82 55 » I P %6 5 LPS 2 PCyeopit 1724 FF K
Ris o A7 E P FiRTNF-ai 7 £ - B & B umean £ S.D.4 7 > n=3> **p<0.01,
***pn<0.001 > ¥ & LPS (PCyeon 0 pg/mL)ket #i - (One-way ANOVA followed by
Scheffe’s multiple range test) -
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= ~ PCueon¥tLPSit HRAW 264.7 im¥% ¢ im¥ jck |L-134 & 2 48
4oB1 26 FEA S 3 Je ik B PCyeon #2 LPS 100 ng/mL 32 % 24 -] B¥ 15 » % RAW
264.7 4 & IL-18 hB: 58 o %% &7 » PCyeon & LPS o P53 P¥ » PCyeon 7 ¥

4 LPS #r2f # 2 IL-1R # & » % 1000 pug/mL 4] (5% B 5 A (Frd] % 4

80%)
800 -
-

c

S

T

= 600

SR

e E p

o3 X

Q E T

- c

7= 400 A T X

= X

— X

X
.k
200 T :
0 T T T T T
0 62.5 125 250 500 1000

PCyyeon (mg/mL)
L PS 100 ng/mL

B 26. w33 kB PCyeon s % 24 /] P {8 » ¥ LPS 3 ¥ 15 IL-1B 4 = ehg’ 58

PCueon¥TLPS# HRAW 264.7 4 = IL-1R=1g2 55 e pF 455 LPS 2 PCyeonit (724 FF 5 J&
o At iRIL-1Re0 g £ 0 B Y & B ficiE v mean £ S.D. 4 77 - n=3>**p<0.01, ***p
<0.001 > % & LPS (PCyeon O pg/mL)’e 1t #2 - (One-way ANOVA followed by Scheffe’s

multiple range test) -
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Z ~ PCyeon$LPSi #RAW 264.7 0% COX-2 22iNOS3 & 2§ %
PCreon ¥ #74] F] LPS 3% %2 NO ~ TNF-00~ IL-1R 2. 4 =& » F]pt A kit~ %

73t PCueont $13+ INOS 22 COX-2 3-v F ehf Fod SDS-PAGE 7 74 4 dtd-v 7

SRR A ATE S BT 0 B 27 37 PCyeon (500, 1000 pg/mL)# p* &g dr 4] LPS 3

% RAW 264.7 fmPz 4 = INOS & COX-2 chig-v F 4 3R o

LPS

(A)
PCeoH

_ 125 250 500 1000 (zg/mb

COX2 | = mr o s ™

5 -actin | casss— — as—— e ——

120 () 120 (C)
S 5
B B
= 8
E g
3 =1
1 5]
© [
o 1%
< o
Q z
O oy
7 8
Z [

PCyeont (H 9/kg) PCyeon (M 9kg)

Bl 27. PCmeon ¥ LPS 3% = RAW 264.7 # = COX-2 £ iNOS shj-v F # 3R
(A) PCMeOH $LPS 3% % RAW 264.7 2 = COX-2 22 INOS ehjd-v F £ RE 2 S
# & % 100 ng/ml > & i $% &2~ 40 pg/protein - (B)COX-2 F-v F # & it B (C INOS
Fv FAME " o **p<0.01, ***p<0.001 -
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FIE RERAZREAREFRAE

4

- S8R A%
(- ) =t 7 %
© JR% S PCueon (1.0 g/kg) ~ PCO (10, 20 mg/kg) £ Indo (10 mg/kg)3a+ o &
Ol EEER TS AR O 2 4 MK B K % o] 28,29 #15F o v PR PCyeon (0.1,
05, 1.0g/kg)icR » &® MERPF (0.1,059/kg) 2R "R R 2=l 3
R (1.0 g/kg)d w0 i b 4z 48 =t B 0 PCO »+ 10,20 mg/kg ™7 3 P9 BE4L 2% o 1

PR e Indo & 5 P A2 4 oxk o

40 -
-
% 30 A *
% *
nd
2 ;
£ 20 - *
S 1
5
o
o]
E 10 A
>
=2
O = T T
CON Indo 0.1 0.5 1.0

I:)CMeOH (g/kg)

B 28.PCyeon % Indo ¥tk ik of | Bz M F o2 87 7%

PCueon 2 indomethacin (Indo)“ﬁﬁiﬁ'ﬁiéﬁ Wl Bzt r B2 4R #% = B #c @ 2 mean
+S.EM. % 7+ > n=6>**p<0.01, ***p<0.001- ¥ £ control (CON) e+ i - (One-way
ANOVA followed by Scheffe’s multiple range test) -
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50 ~

% 40 - X
= *
i N
X X
o i X
= 30 3
c
E I
2 -
o
o)
o)
£
> 101
0_ T T
CON Indo 10 20

PCO (mg/kg)

B 29.PCO % Indo %ty feeh | B4 W F B2 40 7%

PCO % indomethacin (Indo) ¥t s fiéof ¥ | 8= W & 2 4L :#% >+ B fcid 2 mean &
S.EM. % 7+ » n=6 > ***p<0.001 > ¥ & control (CON) %+t f& - (One-way ANOVA
followed by Scheffe’s multiple range test) -

76



(=) #5 HFERF
v JR¥%4 PCueon (0.1, 0.5, 1.0 g/kg)£# PCO (2, 10, 20 mg/kg) & #g it &4
Indo (10 mg/kg) » 324 % B2 55| BUAR S Hhef 5 H 2 7 LF BFEFF > 4 % 4oF 30,
31 #7171 o T PR¥EA PCumeon (0.5, 1.0 g/kg) ~ PCO (10 mg/kg) & #& #5:31 %+ Indo (10
mg/kg) > 327 AR Sl BUARS thA R D LGRS BFF o 5% 4o F] 32, 33
PTAE S

Early phase

180 -

160 -

140 A

120

100 A

80

60

Licking time (sec)

40 A

20

CON Indo 0.1 05

l:)C:MeOH (g/kg)

Bl 30. PCymeon % INdO 145 5 +h3f -] & & 7 &2 AR

PCwmeon % indomethacin (Indo) $f4&.5 1% %] R Y7 LF B2 47 #% = B E
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UL G R

Observation fate:

Grossfinding:
No abnormalities
Left (L); Right (R)
Bilateral (B)
Slight, +

Mild, ++
Moderate, +++
Severe, ++++

(NA)

Histopathological nomenclatures:

No significant lesions (NSL)

Modification: Degeneration, Necrosis, ...

Distribution: Focal, Multifocal, Local Extensive and Diffuse
Degree: Minimal, Slight, Moderate, Moderate/Severe and Severe/High
Duration: Acute, Subacute, and Chronic

Exudate: Serous, Fibrinous, and Purulent

Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 =
moderate (26-50%); 4 =moderate/severe (51-75%); 5 = severe/high (76-100%).

Severity of lesions was graded according to the methods described by Shackelford et al. (2002)(Toxicologic Pathology
30: 93-96, 2002).

# 12, ] REZVRE TR

. Grou
Organ Lesions 1 | 5 ‘ 3 & ‘ 4 ‘ 5
Paw
Edema, subcutaneous, focal, slight

to moderate/severe! 5/5° 8/8 8/8 5/5 6/6

Histoscore of edema® 3.4 2.6 3.3 3.0 2.3
+0.5 +0.7 +0.7 +0.0 +0.5

Infiltration, neutrophil, focal 5/5% 8/8 8/8 5/5 6/6

Histoscore of inflammation 3.0 2.3 2.4 1.6 1.3

+0.0 +0.4 +0.5 +0.5 +0.5

! Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 =

moderate (26-50%); 4 = moderate/severe (51-75%); 5 = severe/high (76-100%).

2 Incidence: Affected mice/ Total examined mice.

% Score of dermatitis = Mean score of dermatitis /Examined mice
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BB Caa=tzZ c AR Aot i B E s HETH T 5 = A L A(azulene)
B (patchuli alcohol) 2 C (pogostone) - 2t *F %> % > £ 4 7 55 B f
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PR EH @ (10,20 mglkg) B E 4 7 pr 5 5~4 (0.5 1.0 g/kg)s2+ i > o fEpk
“T3l 4R F 2 = R = fc 0 B indomethacins B EA W fr R B4 T BBE B E
g Tt AV amie® Eidrglicd w Hpky Moo 50 LT - HAsui e
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W B A LS EILES (T A4 R KF e & 4p R - 09
A-carrageenan %gé & 1 cytokine (IL-1B~1L-6~TNF-a)> @ 7% it COX-2- &3¢ PGE,
A4 R R EEA - F g £=ps (INOS)itaE- § it § (NOYA = »
NO £ 027i% * ;2 ONOO sz # 'm#e ¥ » i & g [FiF§ I # miilmie 5 L
U1 o s w07 A 2 = BrEE > T(DAz4sF Ju(initiation) ; (2)#H F b
(propagation) ; (3).% ik & J&(termination) 2 = fE 2 2bp d LA > @ ¥ ok K g o
LB > MDA 2 H A2 — o FiEL s i 44k 09

PHRGEBTCIRR ER T pEIF (05 1.00/kg)E PLipiL bt

113



indomethacin (10 mg/kg)f- R # 4 i@ (10, 20 mg/kg) » =7 "% M8 L Hrie & e
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Yo RPN g ViR AP FER AT R AT pd AO2)T 5
d4z3 BLitpE%2 (SOD)is* 2 4 H,0, HZOQ;%-E; catalase ~ GSH-Px 2 GSH-Rd
s gy ok e

BoESRET > CIRRES Y EE4 (0.5, 1.0g/kg) % indomethacin (10

ma/kg)f= R # 4 % (10, 20 mg/kg):a+ % < 5 ¢ SOD ~ GSH-Rd 17 2 GSH-Px2

R g g Y MDA B o TR TR FA T mBE RS AR F A

114



RS B TR B R R R Y Al d ko FlRE L e
RE S

FEYRBRET OREATMERYZ R EA D SH f L T o
HAER s P8 UF em E 5] B i Wanf 7 acd T e i (1)
UG AIY TR S RBI Y QM TRIRF PR AR A R
g % 5 (3)3rdlcytokines(IL-1B ~ IL-6 ~ TNF-a)e 5 £ » % > INOSIE & » i&a fr

FINOe2 & > &5 g d A enip 25 (4)Frdlcytokinessk & » 5 COX-2:05 £ -

7 i B FUs L ehiEr (158) o

115



PCwmeon

®

A-Carrageen

/

PMN infiltration

PCwmeon

®

TNF-o ~ IL-1B ~ IL-6

A 4

COX?2

A 4

/'

PGs

l iNOS
PCwmeon Oz NO
‘l\‘
\ | / SOD )
v ONOO
\ H,0,
y
GSH-Px| GSH-Rd '
v Oedema

H,0

B 58. B 74 7 i35 Bt g L 2 {5 B

116




2% %

A IR R e BRI BRI RFAREATEBERP A R ER
mzopd B fﬂb" SEER R g TR 2 0 EE R R AT
- ~fRF P&

RESTBERH2F F4DPPHA Al 4 - 37 8 2§ ey i

F

= SR e B E B

R E4 7 5 P4 3500% 1000 pug/kg ™ ##]LPS (100 ng/mL)3% H RAW
264.7% 4 NO ~ IL-1B% TNF-a. > 7= ¥ B B4 $|iINOSZ COX-23-v Fend mE ©
BT R E A U P 4+(500, 1000 pg/kg)® iod drd|IL-1p% TNF-a:5 £ & 5
INOSE2 COX-2e4 2 » it #r4|NOehZ & » d btz #r 4| LPS2E - RAW 264.7

TII X

= ~ERE LT &
BES T 3P4 (1.0g/kg) 2 B E 4 (10, 20 mg/kg) ¥ P &g Fr I fe “T34
o) REMF 0 2R8I ENEYH T b Bor LR £ 7 A

By LTt 5B e

EFUE NG 0 R EAR T BEP4(05 1.00/ka) % & E4 # (10, 20 mg/kg)

v A4 d A-carrageenan i e BURERE L MEOR s drd|im e BB I G 0 E

117



v%’ ?oihzkendg e o B KR s P cytokines (IL-6 ~ TNF-0)% 2 INOS# COX-2 34
FATRP B TEF 0 A T E (0.5, L0 g/kg) 2 B F 4 i (10, 20
mg/kg) ¥ P Rg 4k 2 A FERY fis %% (SOD ~ GSH-Px ~ GSH-Rx) & 14 -

K O VI

-~

LEF RS B E (05, 100kg)% A E 4 (10,20

ﬂni

|3 # Fug e

\-‘-H

mMo/KQ) & 457 ~ 4o W2 1% o HA R L B g L F o
BT I T e A e (DR AP w g S EER g (QH
e M FRRFLE MR R EMLR Y B d Reng 5 (3)Frdlcytokines(IL-16 ~ IL-6

TNF-0):h% ® » B 2 INOSIk A& » &a FrFINOh2 & » &> f d fehig T 5 (4)

Frdlcytokinessk B 0 B0 COX-2:n3 & (B]58) o

118



523 R4

1. Coussens LM, Werb Z. Inflammation and cancer. Nature 2002; 420: 860-867.

2. Paoletti R, Gotto AM, Jr., Hajjar DP. Inflammation in atherosclerosis and implications for
therapy. Circulation 2004; 109: 20-26.

3. Rus H, Niculescu FI. Inflammation, aspirin, and the risk of cardiovascular disease. N Engl J
Med 1997; 337: 423; author reply 423-424.

4. Firestein GS. Inhibiting inflammation in rheumatoid arthritis. N Engl J Med 2006; 354: 80-82.

5. Klegeris A, McGeer EG, McGeer PL. Therapeutic approaches to inflammation in
neurodegenerative disease. Curr Opin Neurol 2007; 20: 351-357.

6. LiuT, LiG. Inflammation: another potential mechanism between diabetes mellitus and atrial
fibrillation. Am J Cardiol 2008; 101: 1681-1682.

7. Vincent HK, Taylor AG. Biomarkers and potential mechanisms of obesity-induced oxidant
stress in humans. Int J Obes (Lond) 2006; 30: 400-418.

8. Kaboli PJ, Doebbeling BN, Saag KG, Rosenthal GE. Use of complementary and alternative
medicine by older patients with arthritis: a population-based study. Arthritis Rheum 2001; 45:
398-403.

9. Cirino G. Multiple controls in inflammation. Extracellular and intracellular phospholipase A2,
inducible and constitutive cyclooxygenase, and inducible nitric oxide synthase. Biochem Pharmacol
1998; 55: 105-111.

10. Simmons DL, Botting RM, Hla T. Cyclooxygenase isozymes: the biology of prostaglandin
synthesis and inhibition. Pharmacol Rev 2004; 56: 387-437.

11. Vodovotz Y, Kim PK, Bagci EZ, Ermentrout GB, Chow CC, Bahar I, Billiar TR.
Inflammatory modulation of hepatocyte apoptosis by nitric oxide: in vivo, in vitro, and in silico
studies. Curr Mol Med 2004; 4: 753-762.

12. Ferreira SH, Moncada S, Vane JR. Prostaglandins and the mechanism of analgesia produced
by aspirin-like drugs. Br J Pharmacol 1973; 49: 86-97.

13. Holthusen H, Arndt JO. Nitric oxide evokes pain in humans on intracutaneous injection.
Neurosci Lett 1994; 165: 71-74.

14. Bogdan C. Nitric oxide and the immune response. Nat Immunol 2001; 2: 907-916.

15. Kroncke KD, Fehsel K, Kolb-Bachofen V. Inducible nitric oxide synthase in human diseases.
Clin Exp Immunol 1998; 113: 147-156.

16. Cuzzocrea S, Zingarelli B, Calapai G, Nava F, Caputi AP. Zymosan-activated plasma induces
paw oedema by nitric oxide and prostaglandin production. Life Sci 1997; 60: 215-220.

17. Maxwell SRJ. Prospects for the Use of Antioxidant Therapies. Drugs 1995; 49: 345-361.
18. FoctafErd ¢ E9 ER %G wihE. P FY B F- K LH FrkiEt &
2004; 1: p.178.

119



19, MFEL LR €5 7 XA XX feRBL - 30 A L5 1 ¥ 454 2005: pp.30-31.

20. Mm%, ok, 2HS, JleF, RE R EAZABRPFHSEH N EY gt i, P
#Z77 ¢5 re g 1998: 32-34.

21 vk, ML, BB B EAL M NA N5 FERERBPHT G B P FY
2001; 24: 422-423.

22. T BEP. P ERER SR FITY Y. F ?fpféﬂﬂzi,é 1995: 67-68.
23. MES. e gl S P ARe @ﬂfﬁﬁiﬁﬂihﬁﬁi 2001: pp.16.

24. FAF. REATHEL S22 J i PP REFF LAY, 57 Y AFFFIRIE
o v %P ¥ #7/84/%a L 1995 pp.75-77.

25. BIEMC(R). €Brfrsd @AY A, 2% 233 kG 2P 1994 p.309.

26. BEMC(R). S EFAELEIY. SAT a3 KT AP 1994 p.409.
27. 2@ (). A %P, S0 B FE%EP 7 #7 1994: pp.524-525.
=3 'L ¢ 1988: pp.86-87.

28. A R(F). AEXHL. L 2 KRG
29. 204, ROVHITR EA 2. ¢ i #F 1957; 3: 204.
30. MUiE4~. Aa bR E R P Sk, ¢ Fw e 1957; 3: 210.

3L AP IR, BB FRAE L. 4B 4B FL G AP RGP 2007, 4
pp.395-397.

32, it F Y =Y BRLGG ) BiHE. Y Y
2004; 1: pp.195-196.

33. KR4, REIE, KRP, £FF. Y RAEHE. A Y MFEFFR R 1996 2:
pp.1543-1546.

3. ML P EETEH LR ESET S AraiFd § 7 FHELR ¢ 1990
pp.239-240.

35, M, WREAE, LTk R EAIEN CE AL R X AZ P EEF 1992, 4
34-37.

36. %, 23 F, k. B EAILE N DA A 5. £ FL 224 1996; 11 249-250.

g

EO¥ -k, S ArlaiEd

37. Deguerry F, Pastore L, Wu S, Clark A, Chappell J, Schalk M. The diverse sesquiterpene
profile of patchouli, Pogostemon cablin, is correlated with a limited number of sesquiterpene
synthases. Arch Biochem Biophys 2006; 454: 123-136.

38. AR T, BALD, BREL, TR, 1¥R, PEH. REAY EMECEF. L E
2001; 32: 123-136.

39. Park EJ, Park HR, Lee JS, Kim J. Licochalcone A: an inducer of cell differentiation and
cytotoxic agent from Pogostemon cablin. Planta Med 1998; 64: 464-466.

40. Yang Y, Kinoshita K, Koyama K, Takahashi K, Tai T, Nunoura Y, Watanabe K. Anti-emetic
principles of Pogostemon cablin (Blanco) Benth. Phytomedicine 1999; 6: 89-93.

120



41. Miyazawa M, Okuno Y, Nakamura S, Kosaka H. Antimutagenic activity of flavonoids from
Pogostemon cablin. J Agric Food Chem 2000; 48: 642-647.

42. Flge, 2 R B AAE R Ly B R AR Y. HE A FRF 2007, 18:
1920-1921.

43. FEB. EAR EAAE N HA K BFF 2 IE D Fadrdl T F ELL
2000: 9-11.

44. ER v, Eoat, REW, RS, IR, 28R R EAHN 8200492 LiE
A, 7 1 2002; 03: 20-22.

45. FL B, BodR, 224, R R EAMNHES R R L FodrRBEEEL. 7 EY
2004; 11: 805-807.

46. Traiz, e M T, FliEs, P . Cfos twte sl A Fl Bt R LB ILig AR Y T
Pk & R FE 2% 1994: 75-88,

47. Lundberg JM. Pharmacology of cotransmission in the autonomic nervous system: integrative
aspects on amines, neuropeptides, adenosine triphosphate, amino acids and nitric oxide. Pharmacol
Rev 1996; 48: 113-178.

48. thik= . ERF S EE. MR A AL DAk 1991 pp.693-701.

49. Dubner R. Methods of assessing pain in animals. Edinburgh London Melbourne and New
York: Churchill Livingstone 1989; Textbook of pain Vol. | Second Ed. (Wall PD and Melzack R):
pp.247-250.

50. Collier HO, Dinneen LC, Johnson CA, Schneider C. The abdominal constriction response and
its suppression by analgesic drugs in the mouse. Br J Pharmacol Chemother 1968; 32: 295-310.

51. Berkenkopf JW, Weichman BM. Production of prostacyclin in mice following intraperitoneal
injection of acetic acid, phenylbenzoquinone and zymosan: its role in the writhing response.
Prostaglandins 1988; 36: 693-709.

52. Rosland JH, Tjolsen A, Maehle B, Hole K. The formalin test in mice: effect of formalin
concentration. Pain 1990; 42: 235-242.

53. Siegmund E, Cadmus R, Lu G. A method for evaluating both non-narcotic and narcotic
analgesics. Proc Soc Exp Biol Med 1957; 95: 729-731.

54. Taber RI, Greenhouse DD, Rendell JK, Irwin S. Agonist and antagonist interactions of opioids
on acetic acid-induced abdominal stretching in mice. J Pharmacol Exp Ther 1969; 169: 29-38.

55. Ribeiro RA, Vale ML, Thomazzi SM, Paschoalato AB, Poole S, Ferreira SH, Cunha FQ.
Involvement of resident macrophages and mast cells in the writhing nociceptive response induced
by zymosan and acetic acid in mice. Eur J Pharmacol 2000; 387: 111-118.

56. Andrade SF, Cardoso LG, Carvalho JC, Bastos JK. Anti-inflammatory and antinociceptive
activities of extract, fractions and populnoic acid from bark wood of Austroplenckia populnea. J
Ethnopharmacol 2007; 109: 464-471.

57. Dubuisson D, Dennis SG. The formalin test: a quantitative study of the analgesic effects of
morphine, meperidine, and brain stem stimulation in rats and cats. Pain 1977; 4: 161-174.

58. Shibata M, Ohkubo T, Takahashi H, Inoki R. Modified formalin test: characteristic biphasic
pain response. Pain 1989; 38: 347-352.

121



59. Tjolsen A, Berge OG, Hunskaar S, Rosland JH, Hole K. The formalin test: an evaluation of the
method. Pain 1992; 51: 5-17.

60. Vaccarino AL, Marek P, Liebeskind JC. Stress-induced analgesia prevents the development of
the tonic, late phase of pain produced by subcutaneous formalin. Brain Res 1992; 572: 250-252.

61. Hunskaar S, Hole K. The formalin test in mice: dissociation between inflammatory and
non-inflammatory pain. Pain 1987; 30: 103-114.

62. 1§k =, )]%IE—’_%‘T A AR fEd kA 2002; % 7 o4k p.572.

63. Ohshima H, Tazawa H, Sylla BS, Sawa T. Prevention of human cancer by modulation of
chronic inflammatory processes. Mutat Res 2005; 591: 110-122.

64. McCord JM, Fridovich I. Superoxide dismutase. An enzymic function for erythrocuprein
(hemocuprein). J Biol Chem 1969; 244: 6049-6055.

65. Sawatzky DA, Megson IL, Rossi AG. Sildenafil offers protection against NSAID-induced
gastric injury. Br J Pharmacol 2005; 146: 477-478.

66. Beutler B, Cerami A. The biology of cachectin/TNF--a primary mediator of the host response.
Annu Rev Immunol 1989; 7: 625-655.

67. Spector WG, Willoughby DA. The inflammatory response. Bacteriol Rev 1963; 27: 117-154.

68. Dawson J, Sedgwick AD, Edwards JC, Lees P. A comparative study of the cellular, exudative
and histological responses to carrageenan, dextran and zymosan in the mouse. Int J Tissue React
1991; 13: 171-185.

69. LuTC, Ko YZ, Huang HW, Hung YC, Lin YC, Peng WH. Analgesic and anti-inflammatory
activities of aqueous extract from Glycine tomentella root in mice. J Ethnopharmacol 2007; 113:
142-148.

70. Tousoulis D, Davies G, Stefanadis C, Toutouzas P, Ambrose JA. Inflammatory and thrombotic
mechanisms in coronary atherosclerosis. Heart 2003; 89: 993-997.

71, P, ¢ HFEIFET S S A A A fE4 14K 1993: pp.356-361.

72. DiRosa M, Giroud JP, Willoughby DA. Studies on the mediators of the acute inflammatory
response induced in rats in different sites by carrageenan and turpentine. J Pathol 1971; 104: 15-29.

73. Winter CA, Risley EA, Nuss GW. Carrageenin-induced edema in hind paw of the rat as an
assay for antiiflammatory drugs. Proc Soc Exp Biol Med 1962; 111: 544-547.

74. Kirkova M, Kassabova T, Russanov E. In vivo effects of indomethacin on the activity of
metal-containing enzymes. Gen Pharmacol 1992; 23: 811-814.

75. Di Rosa M, Willoughby DA. Screens for anti-inflammatory drugs. J Pharm Pharmacol 1971,
23: 297-298.

76. Mamelak M. Alzheimer' s disease, oxidative stress and gammahydroxybutyrate. Neurobiol
Aging 2007; 28: 1340-1360.

77. Miyajima A, Kitamura T, Harada N, Yokota T, Arai K. Cytokine receptors and signal
transduction. Annu Rev Immunol 1992; 10: 295-331.

78. McClain CJ, Hill DB, Song Z, Deaciuc I, Barve S. Monocyte activation in alcoholic liver
disease. Alcohol 2002; 27: 53-61.

122



79. Stout RD, Suttles J. T cell signaling of macrophage function in inflammatory disease. Front
Biosci 1997; 2: d197-206.

80. MacMuicking J, Xie QW, Nathan C. Nitric oxide and macrophage function. Annu Rev Immunol
1997; 15: 323-350.

81. Morrison DC, Ryan JL. Endotoxins and disease mechanisms. Annu Rev Med 1987; 38:
417-432.

82. Rietschel ET, Brade H, Holst O, Brade L, Muller-Loennies S, Mamat U, Zahringer U,
Beckmann F, Seydel U, Brandenburg K, Ulmer AJ, Mattern T, Heine H, Schletter J, Loppnow H,
Schonbeck U, Flad HD, Hauschildt S, Schade UF, Di Padova F, Kusumoto S, Schumann RR.
Bacterial endotoxin: Chemical constitution, biological recognition, host response, and
immunological detoxification. Curr Top Microbiol Immunol 1996; 216: 39-81.

83. Fenton MJ, Golenbock DT. LPS-binding proteins and receptors. J Leukoc Biol 1998; 64:
25-32.

84. Guha M, Mackman N. LPS induction of gene expression in human monocytes. Cell Signal
2001; 13: 85-94.

85. Diks SH, van Deventer SJ, Peppelenbosch MP. Lipopolysaccharide recognition, internalisation,
signalling and other cellular effects. J Endotoxin Res 2001; 7: 335-348.

86. Alexander C, Rietschel ET. Bacterial lipopolysaccharides and innate immunity. J Endotoxin
Res 2001; 7: 167-202.

87. Kanter M. Free radicals, exercise and antioxidant supplementation. Proc Nutr Soc 1998; 57:
9-13.

88. Halliwell B. Oxidative stress, nutrition and health. Experimental strategies for optimization of
nutritional antioxidant intake in humans. Free Radic Res 1996; 25: 57-74.

89. Zima T, Kalousova M. Oxidative stress and signal transduction pathways in alcoholic liver
disease. Alcohol Clin Exp Res 2005; 29: 110S-115S.

90. Petersen RB, Nunomura A, Lee HG, Casadesus G, Perry G, Smith MA, Zhu X. Signal
transduction cascades associated with oxidative stress in Alzheimer's disease. J Alzheimers Dis
2007; 11: 143-152.

91. Halliwell B, Gutteridge JM. Oxygen free radicals and iron in relation to biology and medicine:
some problems and concepts. Arch Biochem Biophys 1986; 246: 501-514.

92. Bosch-Morell F, Sanz A, Diaz-Llopis M, Romero FJ. Lipid peroxidation products in human
subretinal fluid. Free Radic Biol Med 1996; 20: 899-903.

93. Ostalowska A, Birkner E, Wiecha M, Kasperczyk S, Kasperczyk A, Kapolka D, Zon-Giebel A.
Lipid peroxidation and antioxidant enzymes in synovial fluid of patients with primary and
secondary osteoarthritis of the knee joint. Osteoarthritis Cartilage 2006; 14: 139-145.

94. Gaetke LM, Chow CK. Copper toxicity, oxidative stress, and antioxidant nutrients. Toxicology
2003; 189: 147-163.

95. Patel RP, McAndrew J, Sellak H, White CR, Jo H, Freeman BA, Darley-Usmar VM.
Biological aspects of reactive nitrogen species. Biochim Biophys Acta 1999; 1411: 385-400.

96. Rao KM. Molecular mechanisms regulating iNOS expression in various cell types. J Toxicol
Environ Health B Crit Rev 2000; 3: 27-58.

123



97. Machlin LJ, Bendich A. Free radical tissue damage: protective role of antioxidant nutrients.
FASEB J 1987; 1: 441-445.

98. Figueroa-Romero C, Sadidi M, Feldman EL. Mechanisms of disease: the oxidative stress
theory of diabetic neuropathy. Rev Endocr Metab Disord 2008; 9: 301-314.

99. Schoneich C. Reactive oxygen species and biological aging: a mechanistic approach. Exp
Gerontol 1999; 34: 19-34.

100. Hernandez-Saavedra D, McCord JM. Evolution and free radicals. Importance of oxidative
stress in human pathology. Rev Med Inst Mex Seguro Soc 2007; 45: 477-484.

101.Moskovitz J, Yim MB, Chock PB. Free radicals and disease. Arch Biochem Biophys 2002; 397:
354-359.

102. Bannister WH, Bannister JV. Factor analysis of the activities of superoxide dismutase, catalase
and glutathione peroxidase in normal tissues and neoplastic cell lines. Free Radic Res Commun
1987; 4: 1-13.

103. Kato M, Minakami H, Kuroiwa M, Kobayashi Y, Oshima S, Kozawa K, Morikawa A, Kimura
H. Superoxide radical generation and Mn- and Cu-Zn superoxide dismutases activities in human
leukemic cells. Hematol Oncol 2003; 21: 11-16.

104.Power JH, Blumbergs PC. Cellular glutathione peroxidase in human brain: cellular distribution,
and its potential role in the degradation of Lewy bodies in Parkinson's disease and dementia with
Lewy bodies. Acta Neuropathol 2009; 117: 63-73.

105. Smith JE. Animal model of human disease: inherited erythrocyte glutathione deficiency. Am J
Pathol 1976; 82: 233-236.

106. Skrzydlewska E, Farbiszewski R. Glutathione consumption and inactivation of
glutathione-related enzymes in liver, erythrocytes and serum of rats after methanol intoxication.
Arch Toxicol 1997; 71: 741-745.

107. Rosemeyer MA. The biochemistry of glucose-6-phosphate dehydrogenase,
6-phosphogluconate dehydrogenase and glutathione reductase. Cell Biochem Funct 1987; 5: 79-95.

108. Wang X, Ma Y, Huang C, Wan Q, Li N, Bi Y. Glucose-6-phosphate dehydrogenase plays a
central role in modulating reduced glutathione levels in reed callus under salt stress. Planta 2008;
227: 611-623.

109. Chance B, Sies H, Boveris A. Hydroperoxide metabolism in mammalian organs. Physiol Rev
1979; 59: 527-605.

110. Heffner JE, Repine JE. Pulmonary strategies of antioxidant defense. Am Rev Respir Dis 1989;
140: 531-554.

111. Lai LS, Chou ST, Chao WW. Studies on the antioxidative activities of Hsian-tsao (Mesona
procumbens Hemsl) leaf gum. J Agric Food Chem 2001; 49: 963-968.

12§28 4FA P EREF L $nEy. 47 P APE 87 REFFLH LS
% 2008: pp.104-105.

113. Ragazzi E, Veronese G. Quantitative analysis of phenolic compounds after thin-layer
chromatographic separation. J Chromatogr 1973; 77: 369-375.

114. Asgary S, Naderi G, Sarrafzadegan N, Ghassemi N, Boshtam M, Rafie M, Arefian A.
Anti-oxidant effect of flavonoids on hemoglobin glycosylation. Pharm Acta Helv 1999; 73:

124



223-226.

115. Hansen MB, Nielsen SE, Berg K. Re-examination and further development of a precise and
rapid dye method for measuring cell growth/cell kill. J Immunol Methods 1989; 119: 203-210.

116. Hryniuk WM, Bertino JR. Growth rate and cell kill. Ann N'Y Acad Sci 1971; 186: 330-342.

117. Rockabrand D, Austin T, Kaiser R, Blum P. Bacterial growth state distinguished by single-cell
protein profiling: does chlorination kill coliforms in municipal effluent? Appl Environ Microbiol
1999; 65: 4181-4188.

118. Mosmann T. Rapid colorimetric assay for cellular growth and survival: application to
proliferation and cytotoxicity assays. J Immunol Methods 1983; 65: 55-63.

119. Verdon CP, Burton BA, Prior RL. Sample pretreatment with nitrate reductase and
glucose-6-phosphate dehydrogenase quantitatively reduces nitrate while avoiding interference by
NADP+ when the Griess reaction is used to assay for nitrite. Anal Biochem 1995; 224: 502-508.

120. Laemmli UK. Cleavage of structural proteins during the assembly of the head of bacteriophage
T4. Nature 1970; 227: 680-685.

121. Tsuang YH, Lam SL, Wu LC, Chiang CJ, Chen LT, Chen PY, Sun JS, Wang CC. Isokinetic
eccentric exercise can induce skeletal muscle injury within the physiologic excursion of
muscle-tendon unit: a rabbit model. J Orthop Surg 2007; 2: 13.

122. Hunskaar S, Fasmer OB, Hole K. Formalin test in mice, a useful technique for evaluating mild
analgesics. J Neurosci Methods 1985; 14: 69-76.

123. Posadas I, Bucci M, Roviezzo F, Rossi A, Parente L, Sautebin L, Cirino G.
Carrageenan-induced mouse paw oedema is biphasic, age-weight dependent and displays
differential nitric oxide cyclooxygenase-2 expression. Br J Pharmacol 2004; 142: 331-338.

124. Woolliams JA, Wiener G, Anderson PH, McMurray CH. Variation in the activities of
glutathione peroxidase and superoxide dismutase and in the concentration of copper in the blood in
various breed crosses of sheep. Res Vet Sci 1983; 34: 253-256.

125. Guntherberg H, Rost J. The true oxidized glutathione content of red blood cells obtained by
new enzymic and paper chromatographic methods. Anal Biochem 1966; 15: 205-210.

126. Carlberg I, Mannervik B. Glutathione reductase. Methods Enzymol 1985; 113: 484-490.

127. Paglia DE, Valentine WN. Studies on the quantitative and qualitative characterization of
erythrocyte glutathione peroxidase. J Lab Clin Med 1967; 70: 158-1609.

128. Misra HP, Fridovich I. The role of superoxide anion in the autoxidation of epinephrine and a
simple assay for superoxide dismutase. J Biol Chem 1972; 247: 3170-3175.

129. Prohaska JR, Mowafy M, Ganther HE. Interactions between cadmium, selenium and
glutathione peroxidase in rat testis. Chem Biol Interact 1977; 18: 253-265.

130. Gunnarsson K. Affinity-based biosensors for biomolecular interaction analysis. Curr Protoc
Immunol 2001; Chapter 18: Unit 18 16.

131. Gepdiremen A, Mshvildadze V, Suleyman H, Elias R. Acute and chronic antiinflammatory
effects of Hedera colchica in rats. J Ethnopharmacol 2004; 94: 191-195.

132. Chun SC, Jee SY, Lee SG, Park SJ, Lee JR, Kim SC. Anti-Inflammatory Activity of the
Methanol Extract of Moutan Cortex in LPS-Activated Raw264.7 Cells. Evid Based Complement

125



Alternat Med 2007; 4: 327-333.

133. Nakhai LA, Mohammadirad A, Yasa N, Minaie B, Nikfar S, Ghazanfari G, Zamani MJ,
Dehghan G, Jamshidi H, Boushehri VS, Khorasani R, Abdollahi M. Benefits of Zataria multiflora
Boiss in Experimental Model of Mouse Inflammatory Bowel Disease. Evid Based Complement
Alternat Med 2007; 4: 43-50.

134. % F1 4%, F R4 BT ser 3 £49 0 G L IR 1988: pp.31-35.
135. % P45, F HAb. BB Y

136. 5 2, HFHF, 554 %a FEAE XA RBHFY. A EFAFHFE
2006; 9: 1249-1254.

e A A & L 9 aRAL 1988: pp.171-174.

137. Di Rosa M. Biological properties of carrageenan. J Pharm Pharmacol 1972; 24: 89-102.

138. Vinegar R, Schreiber W, Hugo R. Biphasic development of carrageenin edema in rats. J
Pharmacol Exp Ther 1969; 166: 96-103.

139. Dudhgaonkar SP, Tandan SK, Bhat AS, Jadhav SH, Kumar D. Synergistic anti-inflammatory
interaction between meloxicam and aminoguanidine hydrochloride in carrageenan-induced acute
inflammation in rats. Life Sci 2006; 78: 1044-1048.

140. Cuzzocrea S, Costantino G, Zingarelli B, Mazzon E, Micali A, Caputi AP. The protective role
of endogenous glutathione in carrageenan-induced pleurisy in the rat. Eur J Pharmacol 1999; 372:
187-197.

141. Viji V, Helen A. Inhibition of lipoxygenases and cyclooxygenase-2 enzymes by extracts
isolated from Bacopa monniera (L.) Wettst. J Ethnopharmacol 2008; 118: 305-311.

142. Mohan K, Cordeiro E, Vaci M, McMaster C, Issekutz TB. CXCR3 is required for migration to
dermal inflammation by normal and in vivo activated T cells: differential requirements by CD4 and
CD8 memory subsets. Eur J Immunol 2005; 35: 1702-1711.

143. Gilad E, Wong HR, Zingarelli B, Virag L, O'Connor M, Salzman AL, Szabo C. Melatonin
inhibits expression of the inducible isoform of nitric oxide synthase in murine macrophages: role of
inhibition of NFkappaB activation. FASEB J 1998; 12: 685-693.

144. Cuzzocrea S, Zingarelli B, Caputi AP. Role of constitutive nitric oxide synthase and
peroxynitrite production in a rat model of splanchnic artery occlusion shock. Life Sci 1998; 63:
789-799.

145. Janero DR. Malondialdehyde and thiobarbituric acid-reactivity as diagnostic indices of lipid
peroxidation and peroxidative tissue injury. Free Radic Biol Med 1990; 9: 515-540.

146. Bilici D, Akpinar E, Kiziltunc A. Protective effect of melatonin in carrageenan-induced acute
local inflammation. Pharmacol Res 2002; 46: 133-139.

126



14
‘h-‘\
N
ol
N
&
E
%
Jm}
A=
%
W
N
\s..
N
X
S0
¥
o
o+
=
5
R
b
ey
™
\
L
SR
F_\.
i
AN

THERF LT OPREILEFR L R RETRE B2

3‘:,'1

B

—\\

SEMATHRAKY o BRHRAR LAGEE X AR - 50
FrAARRE LD > YV GREORR 0 DR Y 0 R A F A2 B
- BHEL s NEAANY - AL e

A FEORA > AR REF B A F - BT ¥

VAR kB G AL s AR Poh o BEUTE#

ERH s FRNE IR > B v IR TREBE L o R EEFL S

=’

EL f:ﬁﬁ ;E:Fluj %ﬂﬁj{;ﬂb,&a?\ﬂfﬁ’i ’16?\%“1%&"\“‘1” g*&pg‘;iﬂ%
PwmbkF A A PE I EAGEREE G o A WF AL A E T AT

PHLE BB AR R AT EET eR A%t E L 2 BT

Fena it > {7 ¥ 5 é%"g‘xﬁ.u}ﬁ’l ° SR AN B LS S SRS

Hy
i
w

FEFE o A RERFTREIHGT o FEAE I IF A T
LFi-Aef FE > 24 F - ERBOFP S L (L 2 )HARAET 4o
BEAR NG 8 hpb IR T o WA B AP S iR A s { AT S FAR R
e B RN SRR REF LGS ERAN B IR - 2 G &

Rk V- 2o BEA RS @PAEY S RAREFIANACY HlL BA

127



APREE - Y TR LB TSRS - LR ARR AT Rt

A B M B R A s 6 S AT s A e s

i*g,azz P EEAFTHRFTEVRF I EN ey o SRENF I

g A S RELEF I P REF S P E R A D s F

P BB A A2 SR B MR HE R R ET Y &
Fh o FHRR IS A FRERE(EE)F 51 A GC-MS B ¢ 1§

G pF AT B g B 2 0 B kR R Bt e s R £ 12

FHAE B BT o SR B AN S R F B A E -
BOERELRE LA 35 AL AR 2 (gu;}f-\),’ﬁ 7 Tfiff“ﬁ’liji@".,ﬁ’i#g ’ ‘J’ﬁ 7 %

R EANEI = el il

128



	封面-廣藿香
	誌謝
	誌  謝

	鎮痛抗發炎分子機轉之研究-廣藿香(中文) 最終版  內文.pdf
	第一節   廣藿香文獻考察 (補藿香)
	一、 廣藿香之本草考察 
	二、 廣藿香生藥學相關記載
	(一) 廣藿香與藿香的比較(18, 32)
	1. 性狀鑑定：
	2. 組織鑑別： 
	3. 粉末鑑定：


	三、 廣藿香成分
	四、 廣藿香現代藥理相關研究
	(一) 廣藿香抽取物具有止咳平喘化痰的功效 
	(二) 調節胃腸道功能
	(三) 抗菌作用


	第二節   疼痛反應相關文獻
	一、 疼痛分子學
	二、 疼痛的實驗模式
	(一) 醋酸扭體試驗
	(二) 福馬林試驗

	三、 發炎反應的生理機制
	四、 發炎反應的分子機制
	五、 發炎的實驗模式
	(一) λ-carrageenan誘導的足蹠發炎
	(二) λ-carrageenan誘導發炎的機轉


	第三節   巨噬細胞(RAW 264.7)實驗介紹
	一、 巨噬細胞之活化與細胞激素
	二、 內毒素 (LPS)

	第四節   抗氧化相關文獻
	一、 自由基
	二、 自由基的種類
	(一) 活性氧屬 (Reactive oxygen species，ROS)
	1. 超氧陰離子(O2−‧)  
	2. 過氧化氫 (H2O2)
	3. 氫氧自由基 (OH．)
	4. 脂質過氧化自由基 (lipid peroxyl radical，LOO．)
	5. 單線態氧 (singlet oxygen，1O2)

	(二) 活性氮屬 (Reactive nitrogen species，RNS)

	三、 自由基與疾病
	四、 生物體內的抗氧化防禦系統
	五、 抗氧化酵素
	(一) 超氧化歧化酶 (SOD)
	(二) 麩胱甘肽過氧化酶 (GSH-Px)
	(三) 觸酶 (catalase)


	第一節  實驗架構與流程
	第二節   藥材萃取
	第三節   實驗動物
	第四節   廣藿香成分分析
	第五節   廣藿香甲醇萃取物急性毒性試驗
	第六節   廣藿香及廣藿香油抗氧化實驗
	一、 試劑
	二、 儀器
	三、 實驗方法
	(二) 總多酚及總黃酮成分含量測定


	第七節   廣藿香對LPS誘發RAW264.7巨噬細胞發炎實驗
	一、 細胞培養使用之試劑
	二、 儀器
	三、 細胞培養
	四、 實驗流程
	五、 細胞總蛋白質含量測定
	六、 PCMeOH對RAW 264.7細胞之毒性評估：MTT
	七、 一氧化氮試驗
	八、 十二基硫酸鈉電泳法 (sodium dodecyl sulfate polyacrylamide gel electrophoresis, SDS-PAGE)
	九、 西方點墨法
	十、 細胞激素TNF-α、IL-1ß 之分析

	第八節   廣藿香及廣藿香油動物實驗
	一、 試劑
	二、 儀器
	三、 實驗方法
	(一) 醋酸扭體反應
	(二) 福馬林舔足試驗
	(三) λ-角叉菜膠誘導足蹠腫脹試驗
	(四) 肝臟抗氧化酵素
	1. 肝組織抗氧化酵素活性測定
	A. 總蛋白質濃度測定
	B. SOD activity assay
	C. Glutathione Reductase activity assay
	D. Glutathione Peroxidase activity assay

	(五) 足蹠組織生化值測定
	1. COX-2濃度測定
	2. IL-6濃度測定
	3. TNF-α濃度測定
	4.  MDA濃度測定

	(六) 組織切片染色實驗方法
	1. 蘇木紫－伊紅染色 (H.E. stain)
	2. 免疫組織化學染色 (immunohistochemical stain, IHC stain)

	(七) 西方點墨法-腳組織COX-2與iNOS含量測定
	1. 製膠
	2. 跑膠
	3. 轉漬



	第九節   統計分析
	第一節   廣藿香GC-MS成分分析圖
	第二節   廣藿香甲醇萃取物急性毒性試驗
	第三節   廣藿香及廣藿香油抗氧化實驗
	一、 清除自由基DPPH
	(一) TLC

	二、 總多酚 (polyphenols)及總黃酮 (flavonoids)成分含量測定

	第四節   廣藿香甲醇萃取物巨噬細胞實驗
	一、 PCMeOH對RAW 264.7細胞之毒性評估 
	(一)PCMeOH對RAW 264.7細胞之存活率試驗：

	二、 PCMeOH對LPS誘導RAW 264.7 細胞中細胞激素TNF-α生成之影響
	三、 PCMeOH對LPS誘導RAW 264.7細胞中細胞激素IL-1ß生成之影響
	四、 PCMeOH對LPS誘導RAW 264.7 細胞COX-2 與iNOS生成之影響

	第五節   廣藿香及廣藿香油動物實驗
	一、 鎮痛實驗
	(一) 醋酸扭體反應試驗
	(二) 福馬林舔足實驗

	二、 λ-角叉菜膠誘導足蹠腫脹實驗
	三、 抗氧化酵素及生化值測定實驗
	(一) PCMeOH對小鼠肝臟抗氧化酵素活性測定
	1. SOD活性測定
	2. GSH-Px活性測定
	3. GSH-Rd活性測定

	(二) 足蹠組織中發炎介質含量測定
	1. 足蹠組織中COX-2含量測定
	2. 足蹠組織中脂質過氧化物MDA濃度測定
	3. 足蹠組織中IL-6濃度測定
	4. 足蹠組織中TNF-α濃度測定

	(三) 蘇木紫－伊紅染色
	(四) 足蹠之免疫組織化學染色
	(五) 西方點墨法

	一、 抗氧化實驗
	二、 體外細胞實驗實驗
	三、 鎮痛抗發炎實驗



