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Matrix metalloproteinases (MMPs) 2 —
BHEBEMSRLRETZIRAEE, ¥
IR #9 AL B4 tm IR A X b SN K
% & B (extracellular matrix proteins,
ECM) » 4o proteoglycans ~ collagen - elastin
A laminin % - Bt agz e
(remodeling) ~ 1% 4% (repairing) $i #% 3§
(destroy) #' B- A AR E ER X A & - [ 8%
MMP # 5 EHmEMABRH LI FHSF A
BOENRAGIED c RABF S XK T HBH
JFEGEHE B 85 X S 4 BEIR R B F AR 3R B B
BEGHER 22543 MRRE4 L
RELRBEAEHILHAELA R ot
Foo—MmmE B AMHemHFE
(inflammatory cytokines) * 4v Interleukin-1
(IL-1) ~  platelet-derived growth factor
(PDGI) & tumor necrosis factor-a (TNF-o)
Ba R MMP ¢ha 5 - 2RGLEL A
2N A R ] Bl 4o TIMP-1 R
TIMP-2 AT & -

EARBEHFETHRT  AMER

£+ YC-1 —4 8 8 & 42 soluble
guanylyl cyclase (sGC) #y:% 1t BF 9748
¥4 MMP 7EAb2 18R - L EokBE & o #
7% (Zymography ) #2.% %] YC-1 T 53 85 B 4k
R (0.5-10 uM) ¥pdl TNF-a  3#4%
ASEE AR bmp (THP-1 cells) = MMP-9
FHE o RApH 50 % REZERE (ICs) A
1.0 £ 0.4 uM > o3& tbHp 3] 1E A X8 3R IR
AWl ZEE - T REH BEE
(Western blot) 8 8583 %% ] MMP-9 protein
FBEM YC-1 B EHpdmird - B

TIMP-1 protein B| #HBAH H- 5 TRt
R LT R YC-1 84 cGMP €#%
115 A B 0 #de A 1H-(1,2,4)-oxadiazolo
(4,3-a)-quinoxalin-1-one (ODQ » sGC ##p
#1 &) A sodium nitroprusside (SNP : NO
donor) 4 R#.E MMP-O 842 A F %%
B hERFERABERGER K
HipHlER LS HE cGMP MR -

Btz 4 42 RT-PCR ¢4 K 8 47 F
4T YC-1 (1 pM) 78 &4 MMP-9
mRNA #)&3F - Fl R4 F i —F K
Bk TNF-a H3TF, mipRE
] ft #% &9 Nuclear factor-xB (NF-«B)
Mitogen-activated protein kinases (MAPKs)
FALRBE MMP9 2 & 4 8151t 2 #
o RF 40 YC-1 1A% &%) [xB-a
BFEARAER 0 MdE NF-xB 8 A b B
HEYDNA A3 HBEG - RREBEHE—F
T YO PR BRFLGHBY
MAPKSs #7516 % Frsa bl -

Matss - AHeBERalE - YC-1 - E8
3K & B ~ nuclear factor kappa-B

Abstract

Matrix metalloproteinases (MMPs) are a
family of zinc-containing proteinases, and
they could degrade extracetlular matrix
proteins (ECM), for example, proteoglycans,
collagen, elastin and laminin. Thus, it is an
important role for remodeling, repairing and
destroy. And the levels and activities of



MMPs are regulated and controlled by
various ways. Many evidences show that
human monocytes/ macrophages synthesize
and secrete several MMPs which are
structurally related and participate in the
degradation  of  extracellular  matrix
components in either rheumatoid arthritis
tissues or atherosclerotic plaques. In general,
inflammatory  cytokines, for example,
Interleukin-1 (IL-1), platelet-derived growth
factor (PDGF) and tumor necrosis factor-u
(TNF-a), can stimulate the espression of
MMPs, and its activity is also regulated by
endogenous tissue inhibitor (TIMP-1).

According to the preliminary studies,
we found that YC-1, as an activator of
soluble guanylyl cyclase (sGC), could
markedly attenuate MMP activation of
human monocytes, YC-1 could
concentration-dependently  (0.5-10 pM)
inhibit TNF-a-induced MMP-9 activation on
human monocytes (THP-1 cells) with an ICs
value of 1.0 + 04 uM. The inhibitory
activiyies of YC-1 were not mediated by
reduction of cellular viability. In addition, we
found that YC-1 could
concentration-dependently inhibit expression
of MMP-9 protein, and without any
significant effect on the expression of
TIMP-1 protein. In order to understand
whether the inhibitory activity of YC-1
through increasing cGMP levels, either
1H-(1,2,4)-oxadiazolo
(4,3-a)-quinoxalin-1-one (ODQ, inhibitor of
sGC) or sodium nitroprusside (SNP, NO
donor) was tested. It was interesting that
inhibitory effect of YC-1 was not abrogated
by ODQ. Additionally, induction of
gelatinolytic action by TNF-¢ was not
atlenuated by SNP.

Furthermore, we investigate if YC-1
affected the expression of messenger RNA
(mRNA). The expression of MMP-9 mRNA
was inhibited by YC-1 (1 pM) at a reduction

of 70 % by the reverse
transcription-polymerase  chain  reaction
(RT-PCR). Also, we investigated the

inhibitory mechanism of YC-1 on the signal
transduction of TNF-a. We found that
YC-1 could inhibit the degradation of
IkB-a. Together, our findings revealed

that YC-1 decreases MMP-9 expression in
human monocytic cells through inhibition of
nuclear factor kappa-B (NF-xB) activation,
which may occur independent of cGMP.
Keywords: matrix metalloproteinases -

YC-1 ~ monocyte ~ nuclear factor kappa-B

=i 3:F R:N5
HERFSXBEHEAT LB E
& & 4 (Matrix metalloproteinses, MMPs)4t
E¥4AREBEABFT2AENHA
(developmental remodeling) + FF £ 3F % 12 1%
B R SRR 8 % (Okadaetal,
1989) ~ BRI &% X (Deanetal., 1989) ~ %
M ItE (Ozencietal., 1999) & 33 &)
BAEAbsE (Galisetal, 1994) » £ 2 WNHBE
(Coussens et al., 2000) #i4r K EHE TR
BAE  AEAERRBEMMEG ERWKS
AL E 2 B R A THRBEIELK
(monocyte) = E ° 49 ft. (macrophage) &
HEA MR & & s (Stetler et al,,
1996) - #n T MBI BILE
(extracellular matrix) Z AL F/EH » T & &
RXENAEL2BEGH®E (MMPy) &
RPBRSARBEEINE (otafpE) /AE
WWZ BEHMHREEYBREALEREHR
(Woessner et al, 1991) - % ¥ M mpp k&
(inflammatory cytokines) * 4o Interleukin-1
(IL-1} ~  platelet-derived growth factor
(PDGFY &  tumor necrosis factor-a
(INF-0) HafEtEuKea NG LK
Mm% & MMP &4 F R4 (Redford et al,,
1997 1 Jovanovic et al., 2000) - H & f& §f &
RRMAZFRAREE  THRAE KE MMP-9
mRNA &5 % 3, (Cawstonetal, 1998) - %
LT RHMELZIETLREORET
B ERE L s f 8 - R R
k42 E (thrombosis) - b & & 3838 2 B8 55
F #& Z (instability) £ 2R A # BRI 4k 4 5
THRBEAN R mpldE - LHN Gl
FIBEPTE RO RBRERARE, ETA LN
B AEFHR B o K B ARARALTY A 1B
F,omr A Basz B g R
A ZERMEERN KRy TEREE
b MMP i hoptsg 6 A 2 RAE 2
8 - ARIFEERIR L BT RIB O E L U
kst AR BT MR A NBELRG



- Bk BATH S XBRA  RFmR
BEEORBREITER AR o f L E
6% 5 & (Libby et al., 1995) «
HERF S BB T RIS fm B
% (metastasis)i¥ » ¢ hwmB XY
(extracellular matrix) # #2649k ETF > 47
Z A (invasion) R % #% (chemotaxis) &
B& > Tk Ak oL I AR 1E A ey B2 £ 05 L MMPs
# X% (Noet et al., 1994 ; Crawford et al.,
1996) - AL B BB T £
Ay MMPs RS BEas gL (1) &
% 3% % (angiogenesis) (2) 4 1t 4 A
(differentiation) (3) ¥ 7 % A (proliferation)
# (4) %7 @8 (apoptosis) (Achim
etal.,2000) - B 3b - MMPs 3% 3058 R i 4+
RER A ERHG BT oA R A MMP-2
B MMP-9 ¥4 % type IV collagenases® iy i
EEESBABEEB Y THER B
T ESME - RBE - LB - 2B R AT
F| e (Urbanski et al., 1992 ; Pyke et al.,
1993 ; Stearns et al., 1993 ; Lee etal., 1996 ;
Hrabec et al., 1998) o PR LLiT E R3F % A 8k
43 MMP ¥p ) ] ¥ a4 B 5 30 BA 46 M2 A %
5% 5% 75 & (Rasmussen et al., 1997) »
YC-113-(5’-hydroxymethyl-2’furyl)-1-b
enzyl-indazol] (Fig. 1) T 7 & & #a NO
142 4% soluble guanylyl cyclase (sGC) &
it (Ko et al., 1994) > pb A A R A H
sGC F{bL#l (Friebe et al., 1996 ; Mulsch et
al., 1997) - YC-1 2 — fz Fr 4085 NO A NO
donors # A ALGIARE > dodn MR E R f
A thdpdl (Wu et al, 1995; Teng et al,
1997) » LA B dn B - 7 Wl e BB U 4 R3S 4 8
¥4 (Yuetal, 1995 ; Mulsch et al., 1997) «
YC-1 9 AMBTREH 5 EHRFH
A H P &4 c-GMP dependent $i
independent 77 R,» &8 7 (—) F&d NO
M AREIL sGC (=) AR E NO wiF
£ F, cGMP & & (=) # %
phosphodiesterase (PDE) 4841t cGMP sk ##
&4 B (Schmidt et al.,, 2001) - {2 & 4o
1 YC-1 &3 — 381 49 sGC /BB -
R J& 3R SL Bl F (tumor necrosis factor-o,
TNFo) » &+ Bk (monocytes) i E Hitmie
(macrophages) k432 £7A32 BT RIS > 4o LPS ~
L1 FrefEA A - Brarthso TNF 694ER 8800

AR5, (septic shock) ~ 4mff bt (cytotoxicity) ~ 55 X
BRI (inflammation) % - TNF & #:kafbsid) T
FIHHRIE » 835 (—) % nuclear factor
kappa-beta (NF-kB) &1L it 47 A F#4% (gere
tanseription) 45 £ &G (=) FH i A«
(apoptosis) (=) #& ceramide #9A5 % Fibz
#E15E A& (W) phospholipase A; (PLA,)
495646 (Heller et al,, 1994) « BT LB
W% AR miE (pleiotropic
cytokines) » LRFERRBETEZZ AN
B TEEHSE A ENEaENLA
(Hu et al., 1999) « TNF-o 45 B {24 & tm i, -
FEH B A @2 45428 TNFR]
(p55) & TNFR2 (p75) (Tartaglia et al.,
1992 ; Locksley, 2001) » B & H R EZtaig
P & 12 & 4v mitogen-activated protein
kinase (MAPKs) & NFxB-IkB % #4g >
it ™ ik R ¥ & B -+ (transcription factors)
WAL MmARW SR EY - LM
@A &L AP-1 82 NFkB B % -
NF-«xB & # /8 Rel family 8% & G rraa
%) homo-=, hetero- %48 254 (dimer) »
— M E R A pSOR poS hmb - HAHE
#IK NF-kB #47%4» £ &% TNF #4543
TNFRI # > #4153 £ 4 2% & TRAF2 #
TRAF1 (TNF receptor associated factor,
TRAF) 4t » & # B NIK (NF-«B
inducing kinase) &{bit H 4 4ibHHE kB
kinase j&+ (IKK-1 # IKK-2) - M kinase
B AL IB (NF-«B ¥4l & & ) BB L&
#& ubiquitination %% - PPk B F A A
(proteosome) #-#% B g2 NF-xB 7% > pLi%
B 5E 4y NF-«B {2 ] A48 81 (translocation)
EANE AN Z DNA FA#4A (L
MMP-9 2z promoter) - M3 fusk ik M ik
L m-RNA #3F B A EHEHANE
&% (Mayetal, 1998) -
Mitogen-activated protein kinase
(MAPK) & » serine-threonine kinase #
o B E A A e R A SR JEAE
RzERBRMENT - LREEHHA
K% MAPKs B F 7 =4 : (—)
extracellular signal-regulated kinase
(ERK1/2) ~ (=)} c¢c-Jun N-terminal kinase
(JNK) # (=) p38 MAPK % o it st4a B
BETLSIRARE FEGERFGETE N
HEFRERFL - BHHNYZXE P INK



B pI8MAPK 5 doifsbsp st - 5 E
( heat shock ) ~ % 7% 2% 38 (hyperosmolarity )
$LE K Mk s Bh s & (cytokines ) % MiEAb
( Kyriakis and Auruch et al, 1996) -
MAPKs #£tafe iR B2 R B#E T B8 Fik
BBt AEFRZBEYE  EHER
( translocation ) #Afa it » B T4 844
B -F (AP-1) Ffbsi 7 A B &R (Roger
etal, 1994) -

HRERELEREET RELR
Faiir (MMPs) W& xR v EE
—~BEZHEGRERAGAE - o d[ATIHE
g E G HlE MMPs & & 4 @& il
MR GEE  SLRERCERERARZ
REFE - ERBWXT  RAEEMK
fm g, (THP-1) A ¥ Bk wa fi o 35 088 32
YC-1 # TNF-a 34 MMP-9 protein
MERRRRERBLE  BEHAEFAE
HHike o RE-—FSRMBTH YC-1 £
NF-kB $2 MAPK ## Lrrfy#e A -
i AE R YC-1 £33k 8Bk AL fo
TR BB B KA H TR -

ZHRadR
YC-1 % TNF-a B8 ABEH KR
(THP-1 cells) & % MMP-9 ##1t%H 2 4
A

B ERBEF M ETHL YC-1 BAE
EH (051535 10uM) MmHpHl TNF-o
PR MMP-9 &g - fdpdlE 5 &
(In%) %% 2% 63.9 + 9.5 (1 pM) ~ 86.6 +
50(5uM)~92.6 + 3.5(10 uM) > H¥p 4] 50
% REZIRE (ICs) & 1.0 £ 04 pM (n
=3-4, Fig. 2) = 7 #}M #5479 24 Doxycycline (50
uM, negative control) & PMA (16 nM,
positive control) 43 47 E 5 + TR
TNF-a #]:3x THP-1 4=p6fq3]#2 2 gelatin
HARER 45 & MMP-9 2 5 MR JE > T
BARA B & & & 94k Doxycycline Arip ]« 4
Bl# T st T » PMA #h#E4E 5| K &
MMP-9 &9 8# - M 3% ZE 4 4 TNF-a
49 1.5 £ 24 (Fig.2) »
BE ODQ A SNP # TNF-a 3% &
THP-1 cells & £ MMP-9 b2 2445 R

B THAEYC-1 44 MMP-9 2B 2 F
#2 YC-1 424 oGMP S # S04 M %A

Bl > BILHRMANETERF 53w ODQ (10
pM, sGC s9#p 5] #]) & SNP (10 uM, NO
donor) LA #E % MMP-9 g LEMH R F
XHE BEABEEISNETF oA
ODQ R g YC1 AE A& u
TNF-a Fisaah MMP-O 3¢ 414 A - &
#HeF ODQ A SNP & & 4 i 4l
TNF-a %% MMP-9 248 o &
resting THP-1 fmpe & X #a% » £ MMP-9
#1751 (gelatinolytic activity), -3 ¥4 T
349 + 036 (+TNF-0) -+ 1.12 + 0.08
(+#TNF-a + YC-1) -~ 096 + 0.15
(+TNF-a + YC-1 + ODQ)~3.60 + 048
(TNF-a + SNP) - 296 + 0.53 4% (+
PMA) - &£ TNF-« 48T » &F YC-1 &
YC-1 + ODQ &4 5 #1484 TNF-a
Rl Tt RIARERMHER (n=
3, p<0.01) (Fig. 3): A FHumipE {2
£5) -
YC-1 ¥ THP-1 cells ¢ 4m i § M

B THHA YC-1 #54 MMP-9 &/EM R
B BIBR ST BB
M H 2 MMP9 g4 Y - B A
THP-1 #af (2 x 10° cellsml) #&# 24
well #3244 24 YC-1 (1-5 8210 uM) &
Hmpp 2 22 /)8 Hiwa MIT B RE
FAH AR EmBORGRENEER
MTT 3 8|8 & i formazan 4 8,4 5 & A
DMSO # & RE a8 550 nm #HR L
i HAGTERYLE B ERERE
B YCI#HEREZF 10 Mg LR & F
ERAR D mipFER (n=34,Fig.4)-
YC-1 $# THP-1 cells £L TNF-0 3% 8 fFx%
MMP-9 R&a kB24%H

# Fig. 2 &% % TNF-o ek 3
£ MMP-9 g544b4ER » @ YC-1 B<T#
MMP-9 7Eredpdl o A T 8B YC-1 4l
MMPO 92 A RXFHBRIETEH X
W AeBMERABFEEE (Western
blot) 4# YC-1 % MMP-9 % & & 5.&)
M - & Fig.5 & Fig. 6 ##4 > THP-1
tm X resting 8% (Fig. 5 & Fig. 6, lane 1)
EEHBRREERERE 53R EFR
(supernetant) & 46 ¥ BR4p (lysate) #AT
Ewmk FR&FHARAE 92 kDa #
MMP-9 & & - &Kl TNF-a #l% 24



NEHE o tm B S E KB MMP-9 2 3% 5 5 &
(Fig. 5, lane 2) « 2 14 TNF-o  ##% 12 /5%
#% o mEB PRI A KE MMP-9 £ 4 (Fig. 6,
lane 2) = &4 YC-1 R » THBE
TNF-o. 3|% MMP-9 ¢k & &3k YC-1
H R ¥ @ik [Fig. 5, lane 3 (0.5
pM): lane 4 (1 uM); lane 5 (5 uM).: Fig.
6, lane 3 (1 uM) 5 lane 4 (S M) ] -
YC-1 % TNF-« 5% AHE ML =
(THP-1 cells) $# TIMP-1 %824 H

FEmBP it INFa B2 %
MMP-9 z 754t B R drd g A B2 48
& ¥ 5] B 4 TIMP-1 R TIMP-2 A&
( Denhardt et al., 1993) - H ¢4 TIMP-1 4
AREHRmfe ¥ £ 28 MMP-9 Fit
B A PR B (Leber et al, 1998) o Hb#&
179 4% 3% K B A B 43 2 B R (supernetant)
RS TIMP-1 ARG TR - R4
Moo KA A B 5 36 % % (Western blot) R g
288 THP-1 tala B RE S B A
s gy TIMP-1 & &% H (Fig. 7) (lane
3) » & TNF-o Rk > RAITHBELER
TIMP-1 & &&3%&# (laned)- #4& YC-1
(SuM) K31 Rl TIMP-1 9 Z & £ 5.4
e (Fig. 7) (lane 5) -
YC-1 #f &y TNF-a 3 ¥ THP-1 cells 3] %
MMP-9 mRNA 2 ¥ #¥

¥ 4w P 240 RNA » A1 R 455 £
(reverse transcriptase) # RNA 3$2 & 5%
CDNA » #4585 15 R o #h 58 14T B A 81 R4
s R (854% PCR) 24 MMP-9 #v GAPDH
& - M3 F (primer) % X MMP-9 &
GAPDH &5 cDNA Zdp -2 1 % # ¥R
(agarose gel) EATERGH - EmERR
s 0 B4 TNF-a (10 nM) &3 6 /8§44 -
MMP-9 mRNA 95 #8834k 35 5 R (Fig. 8)
(lane 2) » f YC-1 (lane 3, 1 pM) > B A £ &
9% > MMP-9 mRNA &y &35 - &V 4 70
% - Z# housckeeping gene - GAPDH - &
1% 4 internal control » &4 L & HE -
YC-1 # THP-1 cells X TN¥F-a $5%-3) 5
IkB &M% MAPK S8 EZELER

WA EIE > TNF-a 48B4 5 ta
B R R 48 & NF-kB-IkB # mitogen-activated
protein kinases (MAPKs) #3548 » i Mg
F% ¥ 4% B -F (transcription factors) &% &

e HARMsd4r W F £ 2 U NF-xB # AP-1
BE gk HKAFH Western blot R T
MAEE YC-1 kR4 IkB ghaigkibz 4
pLiGAE > MEE NFB 25/ - K5 %
LA TNF-o s 82 F Bl ey g6 (Fig. 9)
{lane 1, resting ; lane 2, 5 min ; lane 3, 15
min ; lane 4, 30 min) % IkB-o & & &8 -
FRERA 15 osked » kB-o H RABRRK
Vo MR XAHE B A M (basal level) -
HrRBATHLE R L TNF-a 2815 5
S AT % 0 BH U YC-1 (Fig. 10) (lane 3,
1 uM ; lane 4,5 M) £1E#% > kB-au &
BMALETARE - Bk YCI
TR B ¥4 IxB-o  protein Y B AR Rk
‘» NF-xB # 2418 4% € &) DNA A 7]
Bemizadrd] MMP-9O 9k 8| - B4
MAPKs i &G R:@5 2+ A A 54
Bt Atz B EAE > AP
( translocation) A%t » B4 e84k
B+ (AP-1) 74 B &K (Roger et
al.,, 1994) - £ 44y INK & ERK % %4
KM fm o E (cytokines ) My iZ 4L » AT LA,
FARRBEECME YC-1 sydpdla b
Fiin iR A & -

BRAEULEER - AREER YC-1 &
BET LAY h B B3R L B T (TNF-a) 3%
HFABEEieia (THP-1 cells) AfEx
&) MMP-9 2 #H R &G HABR » Bikbdp
HHELHRA N EN - ROATER
YC-1 # MMP-9 /4828 2a i 5h F H thin #1 5
71 B8 YC-1 T4 {g cGMP EH 5844
A8 L A M 4 8 A ] B 4o TIMP-1
s BB o B4k RITTFEE YC-1 &4
FHERTREGNF B BRER - B
o RRBE4 HmE M E AR INK
A ERK BELUBFEZTA R CHNH
HedE o b T E R R YC-1 T
B RBME X E R o WK REIL B
PlEEE B RCRIE M A KGR TaEM -
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Figure |. Chemical structures of YC-1 [3- (5’-hydroxymethyl-2’furyl)

-1-benzyl-indazol )
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Figure 2. Effect of YC-1 on TNF-a-induced enzymatic activity of matrix
metalloproteinase-9 (MMP-9) in THP-1 cells. THP-1 cells (2 % 10°
cel/ml) were dispensed on 24-well plates till 70-80 % confluent
condition and treated with TNF-c (10 nM) for 24 hrs as indicated. Cells
were treated with the indicated concentrations of YC-1 (lane 3, 0.5 uM ;
lane 4, 1 pM ; lane 5, 5 pM) or vehicle (DMSO, 0.25 % v/v, lane 2 ;
Doxycycline, 50 uM, as negative control, lane 6) for 15 min 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 ; lane 7: PMA, 16 nM, as positive control). Percent inhibition 15
presented as mean * S.E.M. of three to five independent experiments.
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Figure 3. Effects of ODQ and SNP on TNF-a-induced activity of matrix
metalloproteinase-9 (MMP-9) in- THP-1 cells. THP-1 cells (2 x 108
cell/ml) were dispensed on 24-well plates till 70-80 % confluent
condition and treated with TNF-a (10 nM) for 24 hrs as indicated. Cells
were treated with YC-1 (5 uM), ODQ (10 uM) and SNP (10 uM) for 15
min before treatment with TNF-ct. Cell-free supernatants were then
assayed for MMP-9 activity by gelatin zymography, as detailed in
“ Methods > (lane 1: resting ; lane 2: TNF-a ; lane 3 : TNF-a + YC-1 ;
lane 4 : TNF-o + YC-1 + ODQ ; lane 5 : TNF-a + SNP : lane 6 :
PMA,16 nM, as positive control). Folds of the increase of gelatinolytic
activity are presented as mean = S.E.M. of three independent experiments.
**: p < (.01 as compared with the control.
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Figure 4. Cytotoxicity of YC-1 on THP-1 cells. THP-1 cells were treated
with different concentrations of YC-1 (0.5, 1, 5 uM) and incubated for 24
hrs. Cell viability was measured by a colorimetric assay at 550nm based
on the ability of mitochondria to reduce the tetrazolium dye 3-(4,
5-dimethylthiazol-2-yl)-2, S-diphenyl tetrazolium bromide (MTT) in
viable cells. Percent cell viability was calculated as: (absorbance of
treated cells) / (absorbance of control cells) x 100 %. Percentage of

viability is presented as mean + S.E.M. of three to four independent
experiments.



Figure 5. Effect of YC-1 on TNF-t-induced production of matrix
metalloproteinase-9 (MMP-9) from conditioned medium of THP-1 cells.
THP-1 cells (2 x 10° cell/ml) were dispensed on 24 well plate till 70-80
% confluent condition and treated with YC-1 (lane 3, 0.5 uM; lane 4, 1
uM; lanes, 5 pM) or vehicle (DMSQ, 0.25 % v/v, lane 2) for 15 min
before treatment with TNF-o. (10 nM) for 24 hrs. Then supernatants were
obtained and analysed for MMP-9 protein expression by Western blot
(lane 1, resting, lane 6, PMA, 16 nM). The data are representative
example of three experiments. '



MMP-9. -

o—Tubulin -

Figure 6. Effect of YC-1 on TNF-a-induced protein expression of
matrix metalloproteinase-9 (MMP-9) in THP-1 cells. THP-1 cells (1 x
10° cell/ml) were dispensed on 6 well plate till 70-80 % confluent
condition and treated with YC-1 (lane 3, 1 uM; lane 4, 5 uM) or vehicle

(DMSO, 0.25 % v/v, lane 2) for 15 min before treatment with TNF-c. (10
nM) for 12 hrs. Then whole-cell lysates were analysed for MMP-9
protein expression .by Western blot (lane 1, resting without TNF-c).
a-Tubulin (57 kDa) shown as an internal control. The data are
representative example of three experiments.
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Figure 7. Effect of YC-1 on tissue inhibitors of metalloproteinase
(TIMPs) from conditioned medium of THP-1 cells. THP-1 cells (2 10°
cell/ml) were dispensed on 24 well plate till 70-80 % confluent condition
and treated with YC-1 (lane 5, 5 uM) or vehicle (DMSO, 0.25 % v/v, lane
4) for 15 min. And cells were incubation with TNF-o. (10 nM) for 24 hrs.
Then supernatants were obtained and analysed for TIMP-1 protein
expression by Westem blot (lane 1, positive control; lane 2, marker; lane
3, resting without TNF-a; lane 6, PMA 16nM). The data are
representative example of three experiments. '
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Figure 8. RT-PCR analysis demonstrating the - effect of YC-1 on
TNF-a-induced MMP-9 mRNA expression in THP-1 cells. Cells were
treated with YC-1 (lane 3, 1 HM) or vehicle (DMSO, 0.25 % v/v, lane 2)
for 15 min before treatment with TNF-q (10 nM) for 6 hrs. F ollowing 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, resting without INF-o.). GAPDH levels normalized the amount
of cDNA temple used in each PCR reaction.
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Figure 9. Western blot analysis demonstrating the ‘time course on
degradation of immunoreactive IxkB-a in THP-1 cells (1 % 108 cell/ml).
THP-1 cells were dispensed on 6-well - plate till 70-80 % confluent
condition and treated with TNF-a (lane 2, 5 min ; lane 3, 15 min ; lane 4,
30 min) or vehicle (DMSQ, 0.25 % v/v, lane 1) as indicated. The data are
representative example of three experiments,
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Figure 10. Effect of YC-1 on degradation of immunoreactive IxB-ot in
THP-1 cells. THP-1 cells (1 x 10° cells/ml) were dispensed on 6-well
plate till 70-80 % confluent condition and treated with TNF-q. (10 nM)
for 15 min as indicated. Cells were treated with YC-1 (lane 3, 1 1M ; lane
4, 5 uM) or vehicle (DMSO, 0.25 % v/v, lane 2) for 15 min before
treatment with TNF-c. Then cells were obtained and analysed for
IxB-a protein expression by Western blot (lane 1 , Testing without TNF-a).
The data are representative example of three experiments. '



