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Abstract: Aim  To study the inhibitory effect of dexamethasone and indomethacin on matrix
metalloproteinase-9 ( MMP-9) and investigate their mechanism of MMP-9 inhibition on the level of protein and
mRNA. Methods 1937 cells were cultured in RPMI 1640 medium with 10 % fetal calf serum ( FCS) . After
1937 cells were exposed to1 X 10" *mol* L™ phorbol 12- myristate 13-acetate ( PMA) for 24 hours without
FCS, the activity of MMP-9 in the supernatant was analyzed by gelatin zymography. The MMP-9 protein
secreted from U937 in serunrfree conditional media was detected by Western blot using special polyclonal
antibodies. The mRNA expression of MMP-9 was investigated by RTPCR. Results Gelatin zymography
showed that MMP-9 activity in U937 cells supernatant increased significantly after exposed to1 x 10 °* mol* L'
PMA for 24 hours without FCS . Dexamethasone at1 x10°° ,1x10" " ,1x10" "mol* L' and indomethacin at
1%x107°,1x10°,1x10 "mol*L"" can inhibit this increase . Western blot showed that MMP-9 secretion
from U937 cells in serumrfree conditional media was increased under the same stimulating condition,
Dexamethasone and indomethacin can inhibit MMP-9 secretion in U937 cells stimulated by 1 x 10" ° mol* L'
PMA and the inhibitory effect was increased as their concentration increased. RT PCR showed that MMP-9
mRNA expression of U937 cells was also inhibited and the inhibitory effect was increased as their concentration
increased . Conclwsion Inhibition of MMP-9 activity may be one of the anti-inflammatory mechanisms of
dexamethasone and indomethacin ; the inhibition of MMP-9 activity is coherent with the inhibition of MMP-9
secretion and mRNA expression .

Key words: matrix metalloproteinase-9 ; dexamethasone ; indomethacin ; Anti-inflammatory effect

1 2002-01-04 .
Tel: 86 - 10 - 63165192, Fax: 86 - 10 - 63017757 , E- mail : chenggf @imm .ac .cn



c 2 Acta Pharmaceutica Sinica 2003 ,38(1) :1 - 4

7.5) 37 C 12~16 h. (1
s Phast Gel Blue 80 mL, 120 mL
R 10 mL 20 mL, 60 mL, 120
t mL) , 2 h, ,
IV s .
, - Western Blot MMP9
9( MMP-9) v (
’ (21 ),
> , SDS ,
> NC
MMP-9 R s . . ,0.8
mRNA mA*cm’’ 3~4h,5%BSA4 C ,TBST
MMP-9 , (25 mmol*L™' Tris base,0.125 mol*L ' NaCl,0.05 %
Tweerr 20) , MMP-9 IgG( 1
pgemL™') ;37 C 2 h, ,
IgG(1:1 000 ),37 C 2 h, s
w37 , ( )
RT PCR MMP9 mRNA (1)
( dexamethasone) ,gelatin , RNA o W37 (1x10°+mL™") 6 mL
BSA,SDS  Sigma ; ( indomethacin) 6 cm , 2h,
; Phast Gel Blue R 24 h RNA, TRIzol
Pharmacia Biotech ; . ( PMA) . (2) RTPCR MMP-9 mRNA:
( NC) Promega ; ( FCS) RNA ) )
Hyclon ; TRizol , RPMI 1640 MMLV s PCR.
Gibco ; MMP-9 IgG  R&D ,hMMP-9 :sense 5'- CGG GAC GGC
Syste m ; IgG AAT GCT GAF3 ;antisense 5 AGG GCG AGG ACC
Santa Cruz ; NBT/ BCIP ATA GAG G3' . hGAPDH:sense 5-ACG GAT TTG
: Taq Takara -hMMP-9 GTC GTA TTG GG 3 ;antisense 5 - CGC TCC TGG AAG
hGAPDH -dNTP , MMLV ATG GTG AT3 . MMP9  GAPDH
; PUCI9DNA/ Mspl DNA , MMP-9 :94 C 5 min;94 C 0.45
MBI . min ;63 C 0.45 min;72 C 0.45 min ;27 ;72 C
(gelatin zy mography) MMP9 7 min. GAPDH :94 C 5 min;
0 1937 , 94 C 0.45 min;55 C 0.45 min;72 C 0.45 min ;30
5x10°*mL™', 0.5 mL 48 , ;72 C 7 min. PCR
2h . , ,
24 h ,200 x g ,
-20 C
: 8 Veem'' 1 MMP 9
, 10 Veem™' | gelatin zy mography ,
2 cm . 937 MMP-9
2.5 % Triton X100 200 mL , 1.0x10 *mol*L"' PMA 1937
1 h SDS, 1 . MMP-9 s
(50 mmol* L' Tris,10 mmol* L' PMA MMP-9 ,

CaCl,, 200 mmol*L™' NaCl,1 pmol*L™' ZnCl,, pH , 1 %10 ° moleL"'



Lane 1 : Control ; 2 : Phorbol 12- myristate 13-acetate (PMA) ; 3: PMA+1.0
PMA + 1.0 x 10°° mol-L"'
indomethacin; 5: PMA+1.0x10" "mol*L"' indomethacin; 6 : PMA+1.0
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dexamethasone; 8: PMA + 1.0 x 10" ° mol*L"' dexamethasone . Similar
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Figure 1 The inhibitory effect of indomethacin and
dexamethasone on matrix metalloproteinase-9 ( MMP-9) in
cultured U937 cells stimulated with PMA (1.0 x 10°°
mol*L™") for 24 h. The amount and activity of the
enzyme was reflected by the density and area of the clear

band
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Lane 1 : Prestained protein marker; 2: Control ; 3: PMA; 4: PMA+1.0 x
10 >mol* L™ ! indomethacin; 5: PMA+1.0x10 ®mol*L"" indomethacin ;

6: PMA + 1.0 x 10°7 mol*L" " indomethacin; 7: PMA + 1.0 x 10°°

mol* L' dexamethasone ; 8 : PMA +1.0 x 10”7 mol*L™! dexamethasone ;
9: PMA+1.0%x10 "mol* L™ dexamethasone . Similar results were obtained

in four experiments

Figure 2 The inhibitory effect of indomethacin and

dexamethasone on MMP-9 protein secreted from U937
cells stimulated with PMA (1.0 %10 *mol*L™") for 24 h
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Lane 1 : pUCI9DNA Mspl DNA ladder; 2: Control ; 3: PMA; 4: PMA +
1.0 x 107> mol*L"' indomethacin; 5: PMA + 1.0 x 10°°® mol*L"'
indomethacin; 6 : PMA+1.0x 10" "mol*L"' indomethacin; 7: PMA+1.0
PMA + 1.0 x 107 mol+L"!

dexamethasone; 9: PMA + 1.0 x 10" ° mol*L"' dexamethasone . Similar

x 10°° mol*L™' dexamethasone ; 8 :

results were obtained in four experi ments
Figure 3 The inhibitory effect of indomethacin and
dexamethasone on MMP-9 mRNA expression in cultured
1937 cells stimulated with PMA (1.0 x 10" * mol*L"")

for 24 h
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