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Effect of lipopolysaccharide on expression of matrix
metalloproteinase 9 in human synoviocyte from
patients with rheumatoid arthritis
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Abstract: Aim  To study the effects of lipopolysaccharide ( LPS) , the supernatant of U937 cells
stimulated with LPS and dexamethasone on matrix metalloproteinase-9 ( MMP-9) expression in the synoviocyte
from patients with rheumatoid arthritis( RA) . Methods Fibroblast-like cells ( FLS) from the joint tissue of
patients with rheumatoid arthritis were cultured and incubated for 24 h with LPS (1 mg*L™ ") or the supernatant
of 1937 cells stimulated with LPS (1 mg*L™') for 24 h. Dexamethasone was added to the supernatant of U937
cells and FLS was incubated for 24 h. The activity of MMP-9 was analyzed by gelatin zymography . Protein
expression of MMP-9 was detected by Western blot using special polyclonal antibodies . The mRNA expression of
MMP-9 was detected by RFPCR. Results The expression of MMP-9 was not markedly changed in FLS treated
with LPS . The MMP9 activity, MMP-9 secretion and MMP-9 mRNA expression were significantly increased in
FLS cultured with the supernatant from U937 cell treated with LPS. Dexamethasone markedly inhibited the
activity , protein secretion and mRNA expression of MMP-9 in FLS cultured with the supernatant from U937 cell
stimulated with LPS, and the inhibitory effects were increased as the concentration of dexamethasone increased .
Corclwsion LPS did not directly affect the expression of MMP-9 in FLS, but it was found to indirectly cause
the increase of MMP-9 expression in FLS by stimulating U937 cell . Dexamethasone was found to inhibit this
increase of MMP-9 expression .

Key words: fibroblast-like synoviocyte ; U937 cell ; lipopolysaccharide ; matrix metalloproteinase-9 ;
dexa methasone

1 2002-04-29 .

Tel: 86 - 10 - 63165192, Fax: 86 - 10 - 63017757 , E mail : chenggf @imm .ac .cn



° 246 - Acta Pharmaceutica Sinica 2003 ,38( 4) :245 - 249

( theumatoid arthritis , RA)

RA

[1-3]

-9 ( matrix metalloproteinase-9 , MMP-9)

v , 1V
4 RA MMP-9
s MMP-9 RA
] MMP-9 ,
RA ’ (61
(lipopolysaccharide , LPS) s
RA LPS
RA MMP-9
LPS Promega ;
( dexamethasone) . ( Gelatin)
(SDS) . ( MTT) Sigma ;
(FCS)  Hyclon ; TRizol , RPMI 1640 F12
Gibco ; Phast Gel Blue
R Pharmacia Biotech ; MMP-9 IgG
R&D Syste m ;
IgG  Santa Cruz :NBT/ BCIP
; hMMP-9 hGAPDH
; pUCI9DNA Mspl DNA
MBI
937 w37
10 % FCS, (100 us L") (100
mgeL"')  RPM 1640 .
(fibroblast like synoviocyte ,
FLS) ]
s Dulbecco
s 1 ~2 mm’ s
R 10 % FCS F12 24
h, , 0.25% -0.02 % EDTA
) , 3~10
MTT LPS FLS
937 5x10"+mL"'
, 1 mg*L' LPS, 24 h

, , FLS 5x10**mL"'

96 , 24 h, , F12
1 mgeL ' LPS F12 w37
200 puL, 24 h.
24 h, 5geL"' MIT0.02 mL,
4h, , DMSOO0.2 mL ,570
nm (QRV I
% = ( j - 1) x100
(gelatin zymography) MMP 9
B w937 5x10°emL"'
, 1 mgeL™' LPS, 24 h
, . FLS 2.5x10%+cm™’
, 24 h, , F12
1 mgeL' LPS F12 1937
, 24 h.
24 h, ,
2.5 % Triton
X100 200 mL 1h SDS,
(50 mmol* L' Tris,10
mmol* L' CaCl,, 200 mmol* L' NaCl,1 pmol* L'
ZnCl, ,pH 7.5) 37 C 12~16 h.
(1 PhastGel Blue 80 mL
120 mL 10 mL, 20 mL, 60
mL, 120 mL), 2 07, ,
Western blot MMP 9
LPS FLS SDS
NC . MMP-9 IgG(
1 mgeL") 37 C 2h, ,
IgG(1: 1 000 ),37 C
2h, NBT/BCIP ,
RT PCR MMP-9 mRNA
LPS FLS  TRIzol
RNA, RNA ,
PCR.

@ hMMP-9 :sense 5 - CGG GAC GGC AAT
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Table 1
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Effect of lipopolysaccharide ( LPS) , the

supernatant of 1937 cell stimulated by LPS and
dexamethasone on the growth of Fibroblast like

synoviocyte (FLS)

Dose Proliferation
Group JmoleL"! A /%
F( control) 0.28 £0.06
F+L 0.32 £0.04 1.1
F+U 0.440 £0.029" " " 44 * 54.6
F+U+D 1x10°° 0.415%0.013" " " *2* 46 .0
1x10°° 0.43%0.03" " 42" 50.5
1x10°7 0.43£0.04" " " 42 % 51.1

F: FLS was incubated with F 12 medium for 48 h; F+ L: FLS was
incubated with F 12 medium containing LPS(1 mg* L") for 48 h; F
+ U: FLS was incubated for 48 h with the supernatant of U937 cell
stimulated with LPS(1 mg* L") for 24 h; F+ U+ D: After FLS
was incubated for 24 h with the supernatant of U937 cell stimulated
with LPS (1 mgeL" 1) for 24 h, dexamethasone was added and FLS

was incubated for additional 24 h. n=6, x*s. =~ P <0.00l
w F group; ““" P<0.001 w F+ L group
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Lane 1 : FLS was incubated with F 12 medium for 48 h; Lane 2 : FLS was
incubated with F 12 medium containing LPS for 48 h; Lane 3 : FLS was
incubated for 48 h with the supernatant of U937 cell stimulated with LPS
for 24 h; Lane 4 : the supernatant of U937 cell stimulated with LPS for 24
h; Lane 5 - 7: After FLS was incubated for 24 h with the supernatant of
1937 cell stimulated with LPS for 24 h, 1 x10°°, 1 x 10" % and 1 x
10" "mol* L™ " dexamethasone were added and then FLS was incubated for
additional 24 h

Figure 1 Effects of lipopolysaccharide ( LPS) ,
of 1937 cell stimulated with LPS and
dexamethasone on MMP-9 activity in cultured fibroblast
like synoviocyte ( FLS) . The activity of MMP-9 was
assessed by the density of the clear band . Similar results

were obtained in four experi ments
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Lane 1 : Protein marker; Lane 2: FLS was incubated with F 12 medium
for 48 h; Lane 3 : FLS was incubated with F 12 medium containing LPS FLS ’LPS w37
for 48 h; Lane 4 : Supernatant of U937 cell stimulated with LPS for 24 h ; FLS ( P <0.001 ) N , LPS
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FLS was incubated for additional 24 h MMP-9 .
Figure 2 Effects of lipopolysaccharide ( LPS) , the
supernatant of 1937 cell stimulated with LPS and
. . . FLS MMP-9 5
dexamethasone on protein expression of MMP-9 in
cultured fibroblast-like synoviocyte ( FLS) . Similar results ) LPS w37
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Lane 1 : pUCI9DNA Mspl DNA ladder; Lane 2 : FLS was incubated with FLS MMP-9 mRNA
F 12 medium for 48 h; Lane 3: FLS was incubated with F 12 medium
containing LPS for 48 h; Lane 4: FLS was incubated for 48 h with the 5 o RA 5
supernatant of U937 cell stimulated with LPS for 24 h; Lane 5 - 7: After MMP-9 FLS
FLS was incubated for 24 h with the supernatant of U937 cell stimulated ’
with LPS, 1 x 1077, 1 x 10" ° and 1 x 10> mol*L"' dexamethasone ,LPS FLS
were added and FLS was incubated for additional 24 h
Figure 3 Effects of lipopolysaccharide ( LPS) , the
supernatant of 1937 cell stimulated with LPS and °
dexamethasone on the mRNA expression of MMP-9 in
cultured fibroblast-like synoviocyte ( FLS) . Similar results References :
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