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The study of inhibitory mechanisms of anti-leukocyte agents on matrix
metalloproteinase activation and evaluate the protective effects on
resuscitation injury in vivo
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A % & B & & 8 £ (matrix
metalloproteinases, MMPs)#t %918 1t 5 A% 4
HagkesgzepitirEdrta
(extracellular matrix proteins) » &35 X &
(ground substances) $ & & 45 4 4 4
(connective fibers) » B sb ¥ a2 M &
48 (remodeling) ~ 1% ## (repairing) $1 &% 3%
(destroy)#f #r FABE E X A & - BB}
MMPs &4 & HEH AR ZLEH S H K
REWABIED - RIEXBRIE L > F S8
KM IR s ho SABUAME M B K eh BF R
iE R 33 K B Bk o - BE SR, 40 8% 64 ) B
MHBEFRAERBERAEN  HEX2RE
BEEMHKAERwBELREAKRE
MMPs A3k o

AR T BEMERDBRACEERF
B a i ETRT > RMAERL A4
+ % % . i€ (Andrographis paniculata) Fi 3
B &Y K 2R 4 m, 5 andrographolide B % B 83
¥ MMPs b2 AR A © f2 56 %38 P &
179 sA A $8 B 4% 3K % B (THP-1 cells) & & 5%
tape o 5B AR B R &9 TNF-ask, LPS &

32 24 ERR 0 LA E kB K 447 7% (gelatin
zymography) s & =7 4§ 3L 8] A2 B A% 3K B2
RSB B RKE MMPs &9 H > mE ¥ XX
MMP-9 & & - £ ERBEFE o4 E T BREE
andrographolide # & # 4% & B 2 & (1-50
UM )#p %] TNF-a2k, LPS 354 A48 8 B3 b
fZ MMP-9 JEM - Ranfe 8 B MM
(MMP-9 system) F

andrographolide /& £ 50 uM 8% > &P R &
K ¥pH] MMP-O 8 £ E M 24577 © B IF S 4
B ofF E R B & MTT assay) 4 3R
andrographolide &¥p &/ A 3.9k R 8 4= f
ZHRE - BARMEF RS Lk
(ELISA) » # 38, andrographolide <, € #p |
TIMP-1 44§ -

activity  assay

e #H B2 Bk (Western blot) 45 38,
f£ R ] ] % F (4w TNF-a 3% LPS) % 3%
MMP-9 protein % ¥, € § andrographolide /&
BE¥imBEK  LETLRADEAL
MMP-9 R &% ARB & - L& — % X
RT-PCR & T B u A ik m A o047 » 3R
andrographolide € ¥ #] MMP-9 mRNA &) %



B P E ABY AR 4w 5 24 4% (transcription) 2 %5
WHRE - -RHRMELEE—F K
andrographolide f& il & 1% & + 15 F # 44 &
F R, 0 #K 54 R 4% 40 andrographolide &
B 88 4 # & TNF-o #] 8% A7 % 2%
Inhibitor-xB-a (IkB-a) & [ # 15 A > 1&
Nuclear factor-kB (NF-xB) & /& i A 4= f8 4%
P #L45 £ MMP-9 48 B 69 DNA 55| # 4 -

LPS RBl-T A 3t JE & NFxB 2 4& - &£
Mitogen-activated protein kinases (MAPKs)
7 & 4 B AT K B & R 1% 4o andrographolide
# # extracellular signal-regulated kinases
(ERKs) i & & # &9 & & > £ »
c-Jun-NH,-terminal kinase (JNK)#: # 474
R ENEE-—FHRAELVEORE -

HKHEBAEROBRER  RA&Y
andrographolide #4#% B4 #p#] MMP-9 % 3,
2 &M > M4 TNF-ok]3r @ 215 A i
THIEEGEE NFB 9 Ee14E£:B
e BAATREEETRECH AR, K
HAER M Bl R b A 2282
MHEEZTRGMEX - BT
M 2 75 88 K B A B AR 318 2 R 4 (Jo
andrographolide) & & B 4145 X 8 A #8214
5 FZ AR -

M AR EEE£
andrographolide ~ & #. 3k * nuclear factor
kappa-B - A #EMNEE

Abstract

(MMPs)

could catalyze and degrade extracellar matrix

Matrix  Metalloproteinases
protein (ECM), including ground substances
and connecting fibers, which have their
function to maintain tissue structure. Thus, it
lays certain important roles in tissue structure

remodeling repairing and destroys. The levels

and activities of MMPs are strictly regulated

and controlled in various ways. Many
evidence indicated that human
monocytes/macrophages  synthesize  and

secrete several MMPs which are structurally
related and participate in the degradation of
ECM components in either rheumatoid
arthritis tissues or atherosclerotic plaques. In
general, inflammatory cytokines such as
factor-a (TNF-a),

interleukinlp (IL-1P), lipopolysaccharides (L

tumor necrosis
PS), can stimulate inflammatory cells to
express MMPs genes and protein, and its
activates are also regulated by physically
endogenous inhibitor of
metalloproteinases (TIMPs), such as TIMP-1
and TIMP-2.

tissue

According to previous experiments, we
found that andrographolide extracted from
Chinese herb Andrographis paniculata
showed obviously inhibitory effect on MMPs
activation. We used human monocyte THP-1
cells in our preliminary experiments and by
using different concentration of TNF-a or
LPS treatment for 24 hours. We observed
that andrographolide
concentration-dependently (1-50 uM) inhibit
MMP-9 activation induced by TNF-o and
LPS significantly in zymography method. In
addition, andrographolide did not show
inhibitory effect on enzymatic activity of
MMP-9 at concentration of 50 uM. Also, we
found that the inhibitory effect of
andrographolide was not due to impairment
of cellular viability by MTT tests. On the

other way, andrographolide also inhibited the



TIMP-1 levels by the ELISA analysis.

According to Western blot method, we found
that the inhibition on expression of MMP-9
protein is concentration-dependently by
andrographolide in various stimulations. This
indicated that this natural compound has
effect on the protein expression of MMP-9.
By using RT-PCR method, we found that
andrographolide can inhibit the expression of
MMP-9 mRNA, thus has deeper influence on
the level of MMP-9 transcription. At the
same time, we investigated the mechanism of
action of andrographolide in various
signaling pathways. We found that it could
significantly inhibit
inhibitor-kB-a (IxkB-a) induced by TNF-o,
therefore nuclear factor-xB (NF-kB) may not

the degradation of

translocate for transcription. However, LPS
is possibly not associated with this NF-xB
in mitogen-activate
(MAPK3s)

show direct

pathway. Furthermore,

protein kinases aspect,

did

influence on phosphorylated activation of

andrographolide not
extracellular signal-regulated kinases (ERKs),

however, it showed slightly affect on
c-Jun-NH,-terminal kinase (JNK) activation.
In summary, we found that Chinese herbal
compound, andrographolide, with inhibitory
effect on MMP-9 expression, and its main
mechanism of action might through NF-xB
signal pathway on TNF-a stimulation. It will
be interesting to investigate its therapeutic
profile on inflammatory animal model such
as resuscitation injury in vivo on the second
year.

Keywords: matrix metalloproteinases -

andrographolide ~ leukocyte * nuclear factor
kappa-B - resuscitation injury

CEERRBY
HBEFSXBRE LA LB EGRE

(matrix metalloproteinses, MMPs) R 1§ # i
TAEBEAMBERT /L MEA
(embryonic developmental remodeling) @ [
BFfE3F % R 32 B AR M AR KR 7 Yo S o M A
1% £ J (focal cerebral ischemia)(Gasche et
al., 1999)~ &t 3R FibE
distress syndrome) (Martinez-Hernandez and
Amenta, 1983) ~ #E R A B & X (Okada et
al., 1989)~ % %M 28 1Ly (Ozenci et al., 1999)
B ik g Bk s 1L JE (Galis et al., 1994) » £ &
# 7% (Cousens et al.,, 2000)& 4 E E E & &Y
Ao o HAARBE XS R aRR
3B RHREG MIkEL 4 MMPs A E &
BERE - 7 IMEREBEURMEM & X Sk
AR ALE 2B R M THBBRED BN
RHE &

(acute respiratory

RN ) (monocytes/macrophages) =

Stevenson, 1996) - i3 #& K i ¥ &% 3f H 5 A2
b R E 2R 0 EBRANEMIKK
Edtmf AL RBRREATLREOH
4 (Woessner, 1991) - —fx & » 4K K
E *% 4m j it JF 4% 4§ M4 (constitutive) & 4
MMPs > 1 & & % 45 5 5 R A A0 (o fa
B g E) AT B AL A & o %@ B8 F (cytokines)
4o B 7% 3E £ B F (tumor necrosis factor,
TNF) ~ ik &% % (interleukins) $2 FE R M4 & o
K E % @ B8 2 B % f % % (GM-colony
stimulating factor) 34 o] 35 {6 ¥ 4% 3K i A%
RSBV EEHKALE MMP Z MR
4-& (Jovanovic et al., 2000, Redford et al.,
1997) Sk SAA Mt G IR A L P ENE

(% interleukin-8 ; IL-8 - tumor necrosis



factor ; TNF & FMLP)#|:# T > 18 3L 2] #
££17 2 MMP (Opdenakker et al., 2001) - &
EREHR T 0 E L MMP $p4) #| &k TNFadp
H B EIE S ik 0 7T A BRI ARA S L B
#R(Keck et al., 2002) 2 B & 48 8k X 36
KB~ 35 X tm PR R 354 o F & H.(Shaw
et al., 2000) - 4 o.M F5 45 £ £ 7T # MMP A&
B #1340 5] B M B o & B A BURIE X
#2 % (Asahi et al., 2000) - 5 if £ A XAK IR §
36 48 X M E (40 TNF-o & IL-1B)
TR BN G oI b BT i K& MMP-9
& 4 s #E 2 (Saren et al., 1996) - #¢ i sk 4 R
P HETAR I G R C EHRRERM
B & k¢ MMP-9 a2k 5 diytob R &8
BhAn Rk KAt BT 5 E X R BHBR
R

Matrix metalloproteinases f #MMPs >
B — Bt 4EHE FAAL B 4 43 (zine ion)4 R B F
Z % & 8 % (Kotra et al., 2001) - EMMPs#)
WALVE R B 4B 8 F o LAEAL o 3t B
{b 7k 2 4a B 90 B & & (extracellular matrix
proteins)Z #& /1 » B4 A A B 57| ok &
HiEeMMPs A Mgz AR E &A% 6
&% 4 (Stocker et al., 1995) « B #7 & 1k €% 28
# R B (OMMPs#E 513k b R B A5 ey 439
Auo(Sternlicht and Werb, 2001) -

MMPs¢h X E&HEFREDTH

B = 34 #h & K% % umatrilysin (MMP-7)
2 15 (Gaire et al., 1994) > &4 % — K A
% = F& A 5 5 & 64 thiol
(SH) groupZ propeptide> & — & & ¢ & F 2
AL T 4R ERMMPs - 51 # & &k A
#92 kDa gelatinase B (MMP-9) » H & 3%
T # matrilysin &9 # & s » & A #

collagen-binding fibronectin type II inserts

signal sequence °

hinge region A& hemopexin/vitronectin

domain - £ MMPs B F ) L CH L ¥
furin-susceptible  site transmembrane
domain - cytoplasmic tail + glycophosphatidyl
inositol-anchoring domain - cysteine/proline
R interleukin-1 receptor®¥ - — Az s * £ )
R 2 ta B H A5 2k 5 it ZMMPs > 4o 5 8
Mg A BB Ll EEUHFSE
M (constitutive) % & MMP-2 & £ (De
Lorenzo et al., 2000) - &1L a9 A$E EA%IK
KERmpE > Aok 2 E2WXAFRN
(inducible) MMP-9 % % » # 4§ st ok 38 3 & B8
(basement membrane) i i# 1T % &£ & &
(extravasation) (Lepidi et al., 2001) - #RIEA
koA REEIFI REAMMPsZ AR
B AR Z Rk &8 L > s MMP-241 7t
Flosk ke td > MMMP-9RIE F20555 &
B 335 4 € &k B TS 1L EL $ypromoter
FOAZEAROERR  MALRKEHFE
J& (zymogens or proenzymes) © % B4 R 49
MMPs % R B 5 ey 8RR » & LM R RN
4 M AE A A 1L Rk 2 2% 3 &y thiol (SH)
group Z propeptide #7 ¥ & /& % » 18 f£ It

MMPs &y 48 1t 7% 1+ (Harper et al., 1971) -
MMPs ik & & & —BF 85 577 A

SR EAB BN AR F B e H - AR
K EACR T XA MR AT EAL o M S AT AR
fekiztapsb R T ZBOED — AL

{840 collagen ~ elastin & laminin % > A7 X
o 40 8k 2 & 3% F 42 (remodeling) ~ £ 44
(repairing) $1 & 3% (destroy) L % % 48 % &
¢4 A &(Woessner et al, 1991) - stob >

MMPs T H# Bk @&k ay (ko
TNF-a) & & ©
proteins » i ) 3B IF 4m A 4 32 & P (Sternlicht
etal., 2000) B st  MMPs 15 2Lsr £ A &
REMEEES  ABEAERRBELBRE

pericellular non-matrix



&, 3 development -~ tissue
morphogenesis ~ wound repair * inflammatory
diseases & cancer (Nelson et al., 2000)° 5 —
@ RAFEERUBKIE £ K MR
( hemorrhagic shock ) # B # £
(resuscitation ) KR IZ#% » T3 FLHE X
RESNEHELE  ERhA®EBE > BT
¥ E %% E %X 7T ¥ (multiple organ
failure ) M % % 78 ©(Regel et al., 1996) - 4
K i RE 1R AR AR R R A ¥ e RLia
HHRAOKFLZINEEIHEXRRE
(systemic inflammatory response) &) & &
BB - srom M BG5EETH MMP AR $|
FRadpmldmid Bl S ASCRER IR
(Asahi et al., 2000) - 5 ¥ £ A UEK3R ¥ 45
LEBTRY > L0 MMP 4 & I28)
Wik THBRMEKSZ €5 T RBAERSN
W B8R 4% e B % U 1% F (Keck et al., 2002) »
R S SN
(Andrographis paniculata) ¥y ¥ F F pr 2 B
# #(Luetal, 1981)» & —# B 438 = o
&4 B8R #8 (bicyclic diterpenoid lactone){t 444
(Figure 1)« Fo i — &R ¥ BANGE
BBt R R R R E R (e BB X
%) ARJE¥EZ - B# andrographolide
MERBRZE  HEALHEHHLEY
BATHHE XM R  LERGETEE
iNOS #) % 32,(Chiou et al., 1998) » i M 3| 42
#1r1¥ andrographolide 2 X4 A + 4 B
MMPs 7 & &) AR - 3t po AR K B 7T efE
FA M3 L6 R -
X8 B¢

1 B A K ERAKET » MMPs 7%
RIBR T EE-—REZHEGRERAAA
& o W AP > tmfpF e AN EFE
TR B MMPs &) 4 Mk R o i érm

embryonic

Andrographolide

o LEHENCEREMELFZRES
oL KR T 0 LAASEE #3 fm g(THP-1)
B E Wm0 38 A2 andrographolide $i
EEHHR 5 H TNF-a&k LPS #Ff i
MMP-9 protein &9 M R X R B EM > it
HHEPMESHE ARG - Tit—
3 #4791 T #% andrographolide % & % 4% 4=
B2 8 1% I8 F 49 NF-xB & MAPK % # 4] 2
HEf R - 33 3 andrographolide %
RO AEBEBEEGE - WK IKEIL AT
F) B B B0 K 695 B T R -

Z-RHER
1. #3it Andrographolide ¥} A S8 B A 5K
#= j(THP-1 cells) XX TNF-o.3%, LPS 3%
A4 MMP9 B kEH24R
FAr7 & 3R 3L F kB £ o 47 & (gelatin
zymography) #1 | %47 5| % MMP-9 2 % &
BEEMS - AN EEaiRRENERK
AR E ALK e (THP-1) A B 3T o 3%
MMPs Frfgiz e A > Bt > i %4k
REREBEZ 5 X HhmpbigiE TNF-ak i
P %% LPS & 32 THP-1 %a B 24 /) 8544 »
HMRAEABESHETEREZ K @A
FH K E MMP-9 &9 > ™ Ik MMP-2 &
M o % %] & 48 TNF-a/R & % 10 ng/ml &, LPS
A 10 ng/ml 8% > 1356y R 5% 9A8A -
sbsh o 42 TNF-osk LPS 45 T » ta BB B
21 x10° cell/ml pr4g 2k £ & @4 « R Lk
BEERENT  dEABEETSHETH
%o andrographolide FEiR & LA (1 pM 5
UM 10 uM~20 uM & 50 M) #p %] TNF-a
K LPS Fr ¥ % MMPO ¢4 E 4 - M
andrographolide #t TNF-ouf| 324k A &35 %)
B 5 &(In %)% % 4 18.8+ 9.8 % (5 uM)
60.8 £ 6.2 % (10 uM) ~ 76.2 + 8.0 % (20 uM)



#1164+ 11.2 % (50 uM) > E¥p#] 50 % &
&2 E (ICs0) 2 9.66 + 2.24 uM (n = 4~
5 » Figure 2) » % %} andrographolide # LPS
RS A &% 8 2 F(In %) n 5 A 23.0+
3.6 % (1 uM) » 62.0 £ 4.2 % (5 uM) ~ 89.3 +
9.9 % (10 uM)$ 116.8 + 12.5 % (20 uM) »
H¥p 4] 50 %R M 2 iR B (ICs0) A 2.24 + 0.36
UM (n=3~4 » Figure 3) o s R LA O 40
MMP-9  dp ] %
negative control) & MMP-9 42 i# %] PMA (10
ng/ml, positive control) % 3] 47 s F B 7T
30, TNF-o 2k, LPS #]:4 THP-1 4= fe f7 5] A2
Z gelatin B R ° 459 & MMP-9 = 4
AR - STEASA B % & £ 694% Doxycycline
Firip ) o £ B AT 154 T - PMA #9285 4E
7l 4% X & MMP-9 &) #£74 (data not show) °

Doxycycline (50 uM,

2. #£# Andrographolide ¥ THP-1 cells

& $m G F M

# T # 8 andrographolide #p #] MMP-9
EMRERR S LGRS A Bt
Bt 0 % MMP-9 894 &% - B it
48 THP-1 fqmpa(l x10° cells/ml)#&# 24
well #93% % #% > 24 andrographolide (5 uM -
10 uM ~ 20 pM & 50 uM) & 32 4m i, £ 22 /)5
B Bhu AN MTT R B R H 65 F B 17
Hm LR R N B MTT RKE:R R
#& formazan % & & & > B A DMSO # & &
S A% 8] 550 nm B9 R o AE 0 AE B AR E be
84 & - &K R4 R4 3 andrographolide
BB S uM (1.22 £ 0.03) ~ 10 uM (1.35 +
0.02)& 20 uM (1.28 + 0.05) ¥ ta itz iz %
3K %% (resting : 1.26 + 0.04) > MR &
5] 50 uM (0.94 = 0.09)8% » 2 & &K m B 75
EEEMERLELY 1S %y FIeRREMN=3

~4, Figure 4) °

3. ## Andrographolide ¥ MMP-9 & %

Ay EHZYE

% %45 THP-1 fa g (1 x10° cells/ml)#&
# 10 cm dish &9 3% % # > 24 10 ng/ml 2 PMA
RB@mZE 24 /> REBECE T > 30
#% A B EE a5 (MMP-9 activity
assay kit system) > HKAFILLEE 50 uM 8y
B O R
andrographolide i R & & 4 3 & MMP-9 K
& 8% % & M (resting © 5.9 £0.47 equivalent
MMP-9 ng/ml~50 uM : 5.2 + 0.61 equivalent
MMP-9 ng/ml, n = 2~3) > &t T A
andrographolide #44F F it % 4% #¢ %] MMP-9
AF B EFTHMER - @ TR I
MMP-O & & H ey & 3H » RAta i85k 2 %
R 0 RBEN L 1EE 4 Nuclear
factor-kB (NF-«xB) -
protein kinases (MAPKs) % #9751t - &k &
REMmMeBEr A gy MMP9 2 4
#LEAL ©

andrographolide & 3%

Mitogen-activated

4. #3t Andrographolide # THP-1 cells
$A TNF-a.8, LPS 3% % % MMP-9 %
aikAZHEA

Figure 2~Figure 3 &3 & TNF-a& LPS
B REF F MMP-O g E M ¥ o > @
andrographolide R T #p#] 45 A » i &
Figure 4 %% andrographolide ¥ MMP-9 /%
M d o EIEhR AT e F
Mo mERMMPO 6Bk - A TR
andrographolide #p %] MMP-9 ¢4 & 4+ & % j
mRLEankR > BRMEREFS



# /£ (Western blot)4-#7 andrographolide #
MMP-9 k& &Ryt M - & Figure 5 &
Figure 6 4% %0 THP-1 #m j 7 resting 3 %24
NBF AR 0 BR 4w B 3 B Af (lysate) 4T R AR
% 0 BBA TR R 2 92 kDa & MMP-9
% @G (lane 1) o %Mk TNF-a )% 24/ 8%
%o tmi B AE KEMMPI RS S EAL
(Figure 10, lane 2) - ¥ REEE 5 uM
(lane 3) ~ 10 pM (lane 4) ~ 20 uM (lane 5) 2
50 uM (lane 6)z andrographolide & 32 7% -
T4 3 TNF-a 314 MMP-9 &% & & 5LiE
andrographolide &8 & 3% o i & 1V o 4 5 XA
LPS #]#% THP-1 4= js 24/ 8544 » fm L 3 BR
##H K& MMP-9 4% 3% % & 4 (Figure 6, lane
2)e FAARERE 1 uM (lane 3)~5 pM (lane
4) ~ 10 uM (lane 5)#t 20 uM (lane 6)=
andrographolide & 3214 » T %3], LPS 3| %
MMP-9 &4k & % 31,78 [ andrographolide &)
BV o R Y e

5. # 3} Andrographolide ¥} THP-1 cells
XA TNF-o.3, LPS 3% % % TIMP-1 %
BRAZHFR

WHEHE X MmieE TNFa e fit
N %% LPS ¢ %% MMP-9 254t > [
B MMPs @ % 4 38 M 2 48 45 4 %) B 4o
TIMP-1 & TIMP-2 £ 3 & (Denhardt et al.,
1993) - £ 9 TIMP-1 £ AR E MK ¥
* £ 91 MMP-9 75 38 & & A7 B 56 (Leber et
al., 1998)- [ st R AFME H§ T B AR ERIF 2 L&
#& (supernetant) R i 4T TIMP-1 & & &8 44
B8 o S UABE F % 9% 447 B 7k (ELISA)
R ERE 0 2538 THP-1 4o B fe & 48 R4 e% »
18 4 s34y TIMP-1 & & & & 38,(Figure 7,
lane 1:218.2 + 10.1 ng/10° cells, n = 5 ;

Figure 8, lane 1 : 280.4 + 11.5 ng/10° cells, n
= 5)» 4& TNF-ouf] %44 (Figure 7) » R =] B 81
B,%) TIMP-1 & & & & 3.3% /v 270.2 £ 10.5
ng/10° cells (lane 2, n = 5) - £ & REEE
10 uM (lane 3) ~ 20 uM (lane 4)#z 50 uM
(lane 5)Z andrographolide & 3 4% - 8] 14
TNF-o ] 4% &9 TIMP-1 R & &3 - &
andrographolide &) 78 /& 3% o % /0 200.8 +
27.0 ng/10° cells (lane 3, n =4)~187.3 £ 13.9
ng/10° cells (lane 4, n = 6) ~ 134.3 + 10.7
ng/10° cells (lane 5, n = 4) » #& LPS #|:%
(Figure 8) R~ T8H 88 R, 2] TIMP-1 & & &y
#37,323.2 £ 9.4 ng/10° cells (lane 2, n =
5) % 48 R BB S uM (lane 3)~10 uM (lane
4)g1 20 uM (lane 5)z andrographolide & 3%
% » B 2L LPS fls144 ¢ TIMP-1 & & & 3>
Jr & andrographolide &4 & & ¥ fv W & 2V
261.0 + 15.1 ng/10° cells (lane 3, n = 3) ~
250.0 + 21.7 ng/10° cells (lane 4, n = 4) »
217.3 £ 5.2 ng/10° cells (lane 5, n=3) -

6. #£3it Andrographolide ¥ &5 TNF-a3%
% THP-1 cells 5] % MMP-9 mRNA 2
¥¥
¥R 4 0 N 240 RNA > #) A R @48

% (reverse transcriptase) #§ RNA #% 3% &

cDNA> A BRI R Ao B B BAT RSB K 4

8 R M (8 # PCR)~ #] § MMP-9 fo GAPDH

t) & — & 3| F (primer) % X MMP-9 &

GAPDH & cDNA Z4 - 4 1 %#E (8

(agarose ge)E/TE A - BHRE R T

(Figure 9) > 24 TNF-a (10 ng/ml) & 32 6 /] 8%

# > MMP-9 mRNA A 88 #44% 3% %5 1 % (lane

2) » @ andrographolide & 20 pM 8% » Bp &

F R &R MMP-9 mRNA &) %3 > &)



#1 90 % (lane 3) - £ 7 housekeeping gene *
GAPDH ’ Bl4£ % internal control > 4% ¥
HeAsgap® -

7. # 3 Andrographolide ¥ THP-1 cells
A TNF-o 2%, LPS 3% % 3] 2§ IxB-af& 42

RIEH 46 0 TNF-o 48 A 7038 5
B, A 4R 48 &y NF-xB/IxB s mitogen-activated
protein kinases (MAPKs) % 3548 » i# M i& &
%% 4% B - (transcription factors)#) &4t - 2 48
sk -F & NFxB # AP-1 5% -
M LPS fl$ttafini » MM BN A M
BERF > TR AmBHE W
Interleukin-1 (IL-1) ~ tumor necrosis factor-o.
(TNF-o) % - Bl i& s #h4K B T 097810 - &
& 0 HAIA A Western blot R 7R F
andrographolide 1% A £ IxB #y&i8gib 2 4
#iBsz > M E NF-xB 2751t - 18 %
LA TNF-ou ) 3088 25 K [5) 8% Fd] 8k resting 5 4
$g(lane 1) ~ resting 15 448 (lane 2) ~ 5 48
(lane 3) ~ 15 4-4&(lane 4)$2 30 4-4%(lane 5)
Z_ IxB-a & & & R (Figure 10) - T 5% 18, »
TNF-a# 15 4248585 > IxkB-o4 5% 8B 8887 »
FE 18 X 3% ¥ ) 2] A {8 (basal level) » 33
LA LPS )44 0 ¥ % K ) 8% R Bk resting 5
4-4%(lane 1) ~ resting 15 4-4#(lane 2) ~ 5 %
4% (lane 3)~15 4-4%(lane 4)#1 30 4-4%(lane 5)
Z IkB-o & & & R (Figure 11) - % 5, »
IxB-ouif &R AAZL 4 - RPIRIFATHELER -
4 = B X TNF-o ) 8% 15 948 £ 4T K o
(Figure 12) > 23R4 A )R & 10 uM (lane
3) ~ 20 puM (lane 4)$2 50 uM (lane 5)=
andrographolide & 3214 » IxB-o 7] &) ] & iE
T RBRE - BbA&MIH#3% andrographolide
ST AE 42 B Hp ] IxB-a protein &) [ A% Rk 0

NF-xB # £ & L4524y DNA 573
4> M i )44 TNF-o 2] 3P 1% & MMP-9
&9 & 3,0 B sb Hp %) LPS )80 FF % i MMP-9
BERRZRE > QI F/LE—F polh K3 -

8. # it Andrographolide ¥ THP-1 cells
A TNF-a%, LPS # 4 f## ERK~JNK
¥ MAPKs bty A

MAPKs f ta sl &4 R B2 F - A 8 F 3%
gitg et BElbz BERAE  EmER
(translocation) # A 4m fr 4% > B /51L& 5k B
F (AP-1) x4 i# 47 3k B % 3 (Roger et al.,
1994) « # ¢ ERK & JNK % %4 X Mt
B8 %% % (cytokines) fn & b » A LA S AP R B
andrographolide & & 179 & 4 %1 #% #& £ Frr 4
B BB o A A Western blot R 7 A2 %
% andrographolide #p#] ERK & JNK #44&5
itz & mPBEFTILEEETF(AP-])
LAEAT R B &R - A8 b TNF-adlis
R A E R 2 resting 5 4-4%(lane 1)
resting 15 4-4%(lane 2) ~ 5 4-4#(lane 3) ~ 15
4% (lane 4)$1 30 4-4%(lane 5) ERK & &
# B (Figure 13) - 5% 3], » TNF-ouf) %
15 248 8% » ERK £ & WA 8838 ho » (15 X &
#7122 X fd (basal level) o & APIARIE AT L
R Frapp il TNF-o 380 15 p48 847
% B (Figure 14) > 3R URERAE 10 uM
(lane 3) ~ 20 uM (lane 4)£2 50 uM (lane 5)=
andrographolide & 3244 » ERK 9y £ ¥ &
RBHEENTE  ENINKRAFEHELE
_t #5% % (data not show) ° 3 % & 1L LPS #]
B1S 548 4T K Se(Figure 15) 45 3R LUK ]
RS pM (lane 3) ~ 10 uM (lane 4)$2 20 uM
(lane 5)Z andrographolide & ¥27% * ERK #4
ARETRABERGVE - Rtk



% andrographolide =] #t & & 3¢ %] 3
MAPKs #y #8581t » Rk D Ebsdsk B F
(AP-1)#2 H 4% 5% &) DNA A 5|48 6 ;A i 47 %
B &3 miE 2ldpH] TNF-a & LPS )30
# A MMP-9 g9 & 50 81 & fL it — F o 4R
3o

W - i

EHHRA G PRRY—H 0 41
BB 2-10% - 5 Emeeyss
A@RET > BFHMINS AL Ep
(pluripotent stem cells)#t % 1t A&, monoblast
h 4 4% A K % AT 43K (promonocyte) » £
1% . mk, B 4% 3K (monocyte) M $E K £ o R 1A
By FHEANEKRNEAKIA S @S
B > % o4t R 45 & E & % B (specific
macrophage) ° 3 % X Bk45 0 4L 35k B0k
%8 4t (atherosclerosis) & J& & £ B & %X
(rheumatoid arthritis) % 2% ¥ &R FE 8% > E 453K
TENR@BBEHEANLE T @K
(vascular subendothelium) (Aikawa et al.,
1998 : Zhang et al., 1999 ; Close, 2001) - 3t
EMHRBHER » REH b8yt 2g
% 4 % (chemoattractant) R i 47 > 4o
monocyte chemotactic protein-1 (MCP-1)
sho BN EREAA TR R OB
(matrix metalloproteinases, MMPs) 24 5 3 &,
JE % M 3 4 B 91 K H (extracellular matrix)
(Watanabe et al., 1993 ; Adams and Shaw,
1994) - £ AT B F A48 A 69 A3 E 3K da
A& #k(human acute monocytic leukemia cell
line ; THP-1 cells) > & & & foy% & E AR L
2 B A% o LA PR AT o

RIS ARAR E 45 1 58 EUA M B
R REEBRTEFHIEA AL

A ETERARELHRIELS@BIHEL
Ih R EE KA H (o tm it & 0 TNF-a s, IL-1)
I R % 32 B F (ko LPS)E 4L M & 4+ R
BMREBILHEAT & B % &8 % (MMPs)
(Heller et al., 1994 ; Cannon et al., 1990 ;

Remick et al., 1990) - gb4h > G & X% A
ZIF R RE 0 BT 353 K € MMP-9 mRNA
#7712 (Cawston et al., 1998) - 3 % %45 85
T KM da i F (ke TNF-o & IL-1B)k
fa B 1 P9 F (4o LPS) 34T A 38 B 4%
Héapp it K § MMP-9 & 4 R #2412 )
BTN & 6 A B RE A A4 32 M 4a 8 3 ) B (%o
TIMP-1 & TIMP-2) k38 K 3 &y B & 75 M4
(Shapiro et al.,, 1992 ; Denhardt et al,
1993) - £ AR E AR IR m B ¥ » MMP-9 &%
M E X £ 81 TIMP-1 4 #7 B i& (Leber et al.,
1998) » H 2% 3% # M (C-terminal domain) € i
proMMP-9 # g, — 42 4~ #51(complex) o

A #¢ andrographolide & ¢ # % . i%
(Andrographis paniculata) &) ¥ F & pi 3 B
HRZE  HEAEEHHLEDEITR
BRI S RGHETHE INOS ¢y &
#,(Chiou et al., 1998) » it M 3| A2 #% 11 ¥
andrographolide 1% X ¥ & il MMPs % &
H)EAR o 3 AR T AR o BRI
i — 3 8% A andrographolide #& T #p #|
MMP-9 & & £ - K E B UK E R K
andrographolide (1 ~ 5~ 1020 & 50 uM)
R $2% THP-1 fm pi ¥t &y TNF-a 2k, LPS #18%
mMAES MMPO FHeBERE - &
Zymography & 8 4 R # % andrographolide
ERFEERZIPH MR > BH ICso A5 5
2966 £ 224 UM & 2.24 £ 0.36 uM - 5
9t > A T ¥ 84 andrographolide #p %] MMP-9
HEMR AR BIEG o F R ER2
R BAdh MTT 5% 4o B 45 R & E 3



50 uM Bf > ta BT E R A € F B RK
Do FEARTRER EYRETLENH =
AR EHFM -

B Western blot ¥ % 4§ 4o >
andrographolide =] 8 #8#p 4| & TNF-a s
LPS pi %45 %8 4 69 MMP-9 > fy - tm L 19 2
&G E LABMEIK - & ELISA B%/F 40 >
% #X andrographolide € % % #2 i ta ff1 4h
49 TIMP-1 > {2 st & £ X ¥ %
andrographolide ¥} #>#p#] MMP-9 & & & 3%,
Z MR - K45 LdE > KRB
andrographolide =T &4 %] 2 % & 2k £ MMP
& & & # ¥ (translation) Z L+ % (upstream) o
LEEMAEMY  wmBARGAGIEEH
O ERFLEOHFRRATFLAHLS
B A TRRAEBRLHHIERLE S
(functional protein)- AR 4F A8 % &, 2% K B B
4% 40 MMP-9 2 X B 5 7] £ 47 5§ 20
WA ez 20q11.2 £ qI3.1 £ o —fxf@
30 Ak B3R 8 48 4% 5T 38 4 #8 4k (transcription)
# 4 R, . mRNA > mRNA 7 & & 3%
(translation) A # 545 € & & - & RT-PCR
K EiB42 P 0 &K% 3 andrographolide &
5 fe 188 TNF-o R 80P7 35 %5 65 MMP-9
49 mRNA 2 2 4 - Bt —F Bk &
MMP-9 & B & 44 5% b 5% @42 % 2] 48 B 240
HAER ©

WRIEBEA K 0 TNF-otk A 4255 X tm
B EREdwmE i HREsH
TNFR1 (p55)3% TNFR2 (p75) » B & &R F)
Z tm L PSR & 1K 0 4o NFxB/IkB %
mitogen-activated protein kinases (MAPKs)
¥ 3848 0 i M & AR $% 4% B T (transcription
factor)&y &4t > AR LI S /A A -
HER T LARRNBRERZEEH

—
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4 25(Nathan and Xie, 1994) » # 48 i #4% B
TEZUNFkB 8 AP-1 A% - REMAR
38K LPS PR T 7546 NF-xB 4, & 3% /u AP-1
i3 18 #% %% B + &9 7% M (Galdiero M et al,,
2002) - iE W # A e MMP & TIMP genes
% Rty E F 444 B F(Fisher et al,, 1996 ;

1996) - FF A £ 179 {12 3%
Andrographolide ] %t i i® NF-xB/Rel
system $2 MAPKSs/AP-1 #1& & % MMP-9
EFaAd AR o BRI A o R IE
andrographolide & % £ d #p #/| [xB-o.# [§ 42
%18 MAPKs /&1t & 3] [ 48 MMP-9 %
BHERRBEL -

NF-kB & R## R %» &k B &) B
lymphocytes #m A4 R > © #2 Kappa light
chain enhancer region Lt & 4% & & %)
5’-GGGACTTTCC-3* & 4 (Sen
Baltimore, 1986) o # M 4 Mk 4k &9 5 % 45
E o RFATA AR A7 A NF-xB {844k
B F o & 4 B S R $ (40 TNF-ou~ LPS -
H,0; %) » NF-xB/Rel system 1§ &}z ik 5 i
FEAGAR KRR > B A5 #%
NF-kB/Rel system Ffi%1bay 2 B 28 & 4%
%I BAE K B2 o RIESUEKSE & - NF«B
* &% IkB-a (IkB ¢4 IkB-a~IkB-B~IkB-y
B IkB-8) ¥ 4% (Thanos
1995) - # K42 4 NF-«kB 7ELeg#8 R & A
+ oA 0 {2 — 424815 4§ IkB-aft Ser-32
2% Ser-36 HiEg4L > T # 2% IxB-af$#2 5 3k
#1218 NF-«xB /1Lt & £:i842(Brown et al.,
1995 ; Emery et al.,, 2001) - &3 Western blot
DA EE R BT 0 TNF-oE A 15 4482 4% 5
514% THP-1 taf ™ IkB-aty M » K
Btk kB-aX @i el 8 A E
i oM LPSHERE  £=+44NERE
A Loy % > B A LPS 45 A #& TNF-afg -

Logan et al.,

and

and Maniatis,



ARBFHE N — PR xRS &
#1 NF-xB 48 MM 8] % H & — 5 ho UIF
%t o 4 THP-1 %m @ A andrographolide #% #2
#% - 4% 3. andrographolide +J 8§ B8 #p 4] &
TNF-oukl] 5 rir % 2k 64 IkB-af$ 42 - B gk > £
3% ;8] andrographolide ¥ 3 T #& 48 & Hp 41
IkB-outy % #% > @ ek /b . TNF-ouff 5] 48 49 3%
B & NF-xB AW 848 2 DNA A&
544 (40 MMP-9 zZ promoter) * LUKV
MMP-9 &4 3 B #% 38, - = andrographolide %
TR IkB-a Lz 8% IKK-B kinase
K% & NF-«B Z 8 1i1% A (translocation) »
RAEMBINAR—SIFEH -

B9k 0 #ZA44E 3T andrographolide &
FheBdPE MAPKs Fb2RULE
AP-1 z c-fos s c-jun &y&EE4L > MY
MMP-9 % & & # £ - Mitogen-activated
protein kinase (MAPK)/§ # serine-threonine
kinase » 7] & & fm BB & W L A IR 0 4o
#m B ;% % (cytokine) ~ %@ B M N F £
(endotoxin) sk, 4 & B -F(growth factor) - if R
FEHIEZ MAPKs AT H =4 6,4
extracellular signal-regulated kinase (ERK
1/2) ~ c-Jun N-terminal kinase (JNK)$Z p38
MAPK ¥ - a8 £ TR RAE KR
FaMERGEERHE EREHRTL -
BAE R AL ¥ INK & p38 MAPK §) % 40
%442 B8 5 ~ #4§ E (heat shock) ~ & 3kIE
1% (hyperosmolarity) $1 % ¥ M+ %a f8 3% %
(cytokines) % i ;& 1b(Kyriakis et al., 1996) -
MAPKs £ &4 &@F2 ¢ > LBd EaF2
K E) MAP kinase kinase (MEK) %% 4§ & 5%
Bit > AR R G8F > S Tik—
P AL 4 R T 47 K B & BL(Roger et al,,
1994)  sbo} - RARIRAFF LR E 6 H %
4. /& (reactive oxygen species, ROS) * 4o
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superoxide A #mpg 3|4 MMPs # 4 R &4k
2 EZE % - A ROS 74 & # 4 1 MMPs
EAGNERE  LTRMBDEEEY
JNK - NF-kB % /% 1 (Rajagopalan et al.,
1996) - &5 Western blot 4 #7 4 £ 887 -
TNF-off B 15 548 2 1% & % 3% THP-1 ta jig
M ERK 1/2 t93% 4o » B 42 R 32 30 54874 -
ERK 172 X & ¥4 =148 2| X % 48 - THP-1
% g A andrographolide #% 1 7% - # %
andrographolide ##>d3 TNF-o )8 A7 35 5
# ERK 1/2 3¢ Aho it BBABAGYIPHI/ER - M
LPS iAATRER LATE - Bt &
{9 4% ] andrographolide *] & & & 3¢ %1
MAPK H 48 493842 - M) & TNF-o
& LPS F731 4 MMP-9 & &aah &3k R
JNK -p38 MAPK = 48 Mt 8 & & i — 4 Ao
AR 3T o

AHXEEHE T andrographolide o
o hl AR E AL IR m B X TNF-0 % LPS Fi 3%
&) MMP-9 %3 - &3 andrographolide
¥p#] TNF-ouf]%x THP-1 4= ft 3% %5 MMP-9
B2 % /&M > protein & 38,4 ¥ & mRNA £ 3
%oy BT 0 MMP-9 & B oy d5% T 4%
andrographolide #p %) - % &5 Western blot §
B n#r IkB-of#A##2 K » XA & ERK 1/2 fu
INK ## b 4 EHILHH - Th
andrographolide #Ei% i ¥p %) IkB-oty (& 42 >
& MMP-9 3 B & 3%/ > 12 ERK 1/2 &} 8%
& %13 REABE - @ LPS 4l MMP-9
ABREARTHRYALCEE  flofd
early growth response gene product-1 (Egr-1)
% (Mausumee Guha et al., 2001) » 17348 & —
T RART -

4&

[ &

RN )
e U EE X B R E



andrographolide &) #% =] 243 4| & A 75 3 JE
B F(TNF-0) & fis % 8824 (LPS)3 4 A A &
A% 3K tm B (THP-1 cells)fr i &) MMP-9 %
BE &R BHsbirH B RLEFER AN @R
F# M - £ 1% F andrographolide #f
MMP-9 ] e i, 5P 2K K T ARGGRE S > HL Y
AP 4 83 B B (ko TIMP-1)e9 48 F & B -
%4 0 £ AR % F andrographolide #p #]
TNF-o5 % THP-1 4o frfE#M ey MMP-9
7T fE 4% g B 4| NF-«xB E{L 5 BRRE g > M
T #1 4= B30 6. 48 R 69 ERK 3%.4€ # B (Figure
16) - kR #HAFIH5 & — F K3t MAPKs £ &
RABMIMEHIE - A% AERELLR
R ABRBEEGEZERG MR
(Figure 17) - # st P B RAF —F W R &
— % i# 47 andrographolide £ R " Z EH T
B UFREEAERER (o BARENRS
E) THETAR Kb B gy -

4@

[t o
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Figure 1. Chemical structures of andrographolide
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Figure 2. Effect of andrographolide on TNF-a-induced enzymatic
activity of matrix metalloproteinase-9 (MMP-9) in THP-1 cells. THP-1
cells (1x10° cell/ml) were dispensed on 24-well plates till 70-80%
confluent condition and treated with TNF-o (10 ng/ml) for 24 hrs as
indicated. Cells were treated with the indicated concentrations of
andrographolide (lane 3, 5 uM; lane 4, 10 uM; lane 5, 20 uM; lane 6, 50
uM) or vehicle (lane 2) for 15 minutes before treatment with TNF-a.
Cell-free supernatants were then assayed for MMP-9 activity by gelatin
zymography, as detailed in “Methods” (lane 1, control). Percent inhibition
is presented as mean + S.E.M. of four to five independent experiments.
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Figure 3. Effect of andrographolide on LPS-induced enzymatic activity
of matrix metalloproteinase-9 (MMP-9) in THP-1 cells. THP-1 cells
(1x10° cell/ml) were dispensed on 24-well plates till 70-80% confluent
condition and treated with LPS (10 ng/ml) for 24 hrs as indicated. Cells
were treated with the indicated concentrations of andrographolide (lane 3,
1 uM; lane 4, 5 uM; lane 5, 10 uM; lane 6, 20 uM) or vehicle (lane 2) for
15 minutes before treatment with LPS. Cell-free supernatants were then
assayed for MMP-9 activity by gelatin zymography, as detailed in
“Methods” (lane 1, control). Percent inhibition is presented as mean +
S.E.M. of three to four independent experiments.
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Figure 4. Cytotoxicity of andrographolide on THP-1 cells. THP-1 cells
were treated with different concentration of andrographolide (5, 10, 20,
50 uM) and incubated for 24 hrs. Cell viability was measured by a
colorimetric assay at 550 nm based on the ability of mitochondria to
reduce the tetrazolium dye 3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyl
tetrazolium bromide (MTT) in viable cells. Percentage of viability is
presented as mean = S.E.M. of three to four independent experiments. > :

P < 0.05 as compared with the resting.
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Figure 5. Effect of andrographolide on TNF-a-induced production of
matrix metalloproteinase-9 (MMP-9) from conditioned medium of THP-1
cells. THP-1 cells (1x10° cell/ml) were dispensed on 24-well plates till
70-80 % confluent condition and treated with andrographolide (lane 3, 5
uM; lane 4, 10 uM; lane 5, 20 uM; lane 6, 50 uM) or vehicle (lane 2) for
15 min before treatment with TNF-a (10 ng/ml) for 24 hrs. Then
supernatants were obtained and analysed for MMP-9 protein expression
by Western blot (lane 1, control). The data are representative example of

three experiments.
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Figure 6. Effect of andrographolide on LPS-induced production of matrix
metalloproteinase-9 (MMP-9) from conditioned medium of THP-1 cells.
THP-1 cells (1x10° cell/ml) were dispensed on 24-well plates till 70-80
% confluent condition and treated with andrographolide (lane 3, 1 uM;
lane 4, 5 uM; lane 5, 10 uM; lane 6, 20 uM) or vehicle (lane 2) for 15
min before treatment with LPS (10 ng/ml) for 24 hrs. Then supernatants
were obtained and analysed for MMP-9 protein expression by Western
blot (lane 1, control). The data are representative example of three

experiments.
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Figure 7. Effect of andrographolide on TNF-a-induced production of
tissue inhibitor of metalloproteinase-1 (TIMP-1) from conditioned
medium of THP-1 cells. THP-1 cells (1x10° cell/ml) were dispensed on
24-well plates till 70-80 % confluent condition and treated with different
concentration of andrographolide (10, 20, 50 uM) for 15 min before
treatment with TNF-a (10 ng/ml) for 24 hrs. Then supernatants were
obtained and analysed for TIMP-1 protein expression by ELISA.
Percentage of viability is presented as mean + S.E.M. of four to five
independent experiments. + +: P < 0.01 as compared with the resting;

*: P<0.05, % % *:P<0.001 as compared with the control.
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Figure 8. Effect of andrographolide on LPS-induced production of tissue
inhibitor of metalloproteinase-1 (TIMP-1) from conditioned medium of
THP-1 cells. THP-1 cells (1x10° cell/ml) were dispensed on 24-well
plates till 70-80 % confluent condition and treated with different
cbncentration of andrographolide (5, 10, 20 uM) for 15 min before
treatment with LPS (10 ng/ml) for 24 hrs. Then supernatants were
obtained and analysed for TIMP-1 protein expression by ELISA.
Percentage of viability is presented as mean + S.E.M. of three to five
independent experiments. +: P < 0.05 as compared with the resting; > :

P <0.05, x> *:P<0.001 as compared with the control.
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Figure 9. RT-PCR analysis demonstrating the effect of andrographolide
on TNF-a-induced MMP-9 mRNA expression in THP-1 cells. Cells were
treated with andrographolide (lane 3, 20 uM) or vehicle (lane 2) for 15
min before treatment with TNF-a (10 ng/ml) for 6 hrs. Following by
extraction of total RNA and analysis of mRNA levels of MMP-9 and
GAPDH. RT-PCR technique was performed as described in “Methods”
(lane 1, control). GAPDH levels normalized the amount of cDNA temple

used in each PCR reaction. The data are representative example of three

experiments.
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Figure 10. Western blot analysis demonstrating the time course on
degradation of immunoreactive IxkB-a in THP-1 cells (1x10° cell/ml).
THP-1 cells were dispensed on 6-well plate till 70-80 % confluent
condition and treated with TNF-a (lane 3, 5 min; lane 4, 15 min; lane 5,
30 min) or vehicle (lane 1, control 5 min; lane 2, control 15 min) as

indicated. The data are representative example of three experiments.
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Figure 11. Western blot analysis demonstrating the time course on
degradation of immunoreactive IkB-a in THP-1 cells (1x10° cell/ml).
THP-1 cells were dispensed on 6-well plate till 70-80 % confluent
condition and treated with LPS (lane 3, 5 min; lane 4, 15 min; lane 5, 30
min) or vehicle (lane 1, control 5 min; lane 2, control 15 min) as indicated.

The data are representative example of three experiments.
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Figure 12. Effect of andrographolide on degradation of immunoreactive
IkB-o in THP-1 cells. THP-1 cells (1x10° cell/ml) were dispensed on
6-well plate till 70-80 % confluent condition and treated with TNF-o (10
ng/ml) for 15 min as indicated. Cells were treated with andrographolide
(lane 3, 10 uM; lane 4, 20 uM; lane 5, 50 uM) or vehicle (lane 2) for 15
min before treatment with TNF-a. Then cells were obtained and analysed
for IkB-a protein expression by Western blot (lane 1, control). The data

are representative example of three experiments.
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Figure 13. Western blot analysis demonstrating the time course on
degradation of immunoreactive ERK 1/2 in THP-1 cells (1x10° cell/ml).
THP-1 cells were dispensed on 6-well plate till 70-80 % confluent
~condition and treated with TNF-a (lane 3, 5 min; lane 4, 15 min; lane 5,
30 min) or vehicle (lane 1, control 5 min; lane 2, control 15 min) as

indicated. The data are representative example of three experiments.
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Figure 14. Effect of andrographolide on degradation of immunoreactive
ERK 1/2 in THP-1 cells. THP-1 cells (1x10° cell/ml) were dispensed on
6-well plate till 70-80 % confluent condition and treated with TNF-a (10
ng/ml) for 15 min as indicated. Cells were treated with andrographolide
(lane 3, 10 uM; lane 4, 20 uM; lane 5, 50 uM) or vehicle (lane 2) for 15
min before treatment with TNF-a.. Then cells were obtained and analysed
for ERK 1/2 protein expression by Western blot (lane 1, control). The

data are representative example of three experiments.
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Figure 15. Effect of andrographolide on degradation of immunoreactive
ERK 1/2 in THP-1 cells. THP-1 cells (1x10° cell/ml) were dispensed on
6-well plate till 70-80 % confluent condition and treated with LPS (10
ng/ml) for 15 min as indicated. Cells were treated with andrographolide
(lane 3, 5 uM; lane 4, 10 uM; lane 5, 20 uM) or vehicle (lane 2) for 15
min before treatment with LPS. Then cells were obtained and analysed
for ERK 1/2 protein expression by Western blot (lane 1, control). The

data are representative example of three experiments.
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Figure 16. We found that Chinese herbal compound, andrographolide,
with inhibitory effect on MMP-9 expression, and its main mechanism of

action might through NF-kB signal pathway on TNF-a stimulation.
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Figure 17. Hemorrhagic shock protocol. Wistar rats were hemorrhaged to
a mean arterial pressure (MAP) of 40-50 mmHg and were given saline
after 60 min of shock for 1 to 4 hours. The recordings were typical assays

of four independent experiuments.

17



