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Inhibition of dexamethasone ,indomethacin and resveratrol on matrix
metalloproteinase 9 and the mechanism of inhibition
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Abstract: Aim To investigate the expression of matrix metalloproteinase-9 ( MMP-9) in mouse ears
induced with croton oil and the inhibitory effect of dexamethasone, indomethacin and resveratrol on MMP-9
expression , and further explore the relationship between anti- inflammation and MMP-9 inhibition of these three
medicines . Methods Immuno histoche mistry was used to detect the expression of MMP-9 in mouse ears .
Expression of MMP-9 in U937 cells was analyzed by gelatin zymography . Results Mouse ear edema induced
with croton oil was inhibited significantly by dexamethasone and indomethacin at the dose of 10 mgekg ' and
resveratrol at 50 mg'kg"1 administered subcutaneously . The inhibitory rate was 76.2 % ( P <0.001) , 56.7 %
( P<0.001) and 36.9 % ( P <0.001) respectively. The MMP-9 expression increased in mouse ears induced
with croton oil and inhibited by dexamethasone, indomethacin and resveratrol at above doses. Gelatin
zymography results showed that MMP-9 expression in U937 cells increased significantly after exposed to PMA at
1x10"° mol*L™"( P<0.001) ; MMP-9 expression induced with phorbol myristate acetate( PMA) was inhibited
by dexamethasone at 1 x 100, 1x10 " and 1 x10° mol* L', indomethacin at 1 x 10" and 1 x 10°°
mol* L™' and resveratrol at 1 x 10 °and1 x10 > mol* L' . Conclusion The inhibition of MMP-9 expression
may be one of the anti-inflammatory mechanisms of dexamethasone , indomethacin and resveratrol .
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Table 1  Effects of dexamethasone, indomethacin
and resveratrol on mowe ear edema induced with

croton oil

Group Dose/ mge kg™ ' Ear edema/ mg Inhibition/ %
Control 23 3

Dexamethasone 10 5.5%2.2" 76.2
Indomethacin 10 10 37 56.7
Resveratrol 50 14.8 £2.3"" 35.9

The mice were subcutaneously injected with dexamethasone and
indomethacin at 10 mg* kg ' and resveratrol at 50 mgekg ' 0.5 h
before croton oil . The degree of ear edema in mice was monitored
with the weight difference between the two ears. n =10, x T s.

" P<0.001 w5 control
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A Negative control( no anti- mouse MMP-9 antibody) , x 400 ; B: Normal control ( no croton oil) , x 400; C: Model control, x 400; D: Croton oil +
dexamethasone (10 mgekg '), x 400 ; E: Croton oil + indomethacin (10 mg=kg ') , x 400 ; F: Croton oil + resveratrol (50 mg=kg ') , x 400

Figure 1  Expression of matrix metalloproteinase-9( MMP-9) in mouse ear stimulated by croton oil (2 %, 50 yL) and

inhibitory effects of dexamethasone , indomethacin and resveratrol on MMP-9
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Table 2 Inhibitory effect of dexamethasone,
indomethacin and resveratrol on MMP9 in cultured
W37 cells stimulated with phorbol myristate acetate
(PMA) for 24 h

Group Concentratio/ mol*L"!  Net density  Inhibition/ %

Control 1.7%0.4

PMA(1 x10° % mol*L"") 7.2%1.3%%#

PMA + dexamethasone 1x10°° 2.710.4" 62.7
1x10°7 3.4%0.4" 53.0
1x10°° 5.410.4" 24.7

PMA + indomethacin 1x10°° 2.9 +0.4 59.6
1x10°° 3.4%0.8"" 52.3
1x10°7 5.9 +0.28 17.8

PMA + resveratrol 1x10°° 3.1 £0.9” 56.8
1x10°° 3.7%1.6° 48.4
1x10°7 6.1 1.3 15.7

MMP-9 bands were scanned with Kodak system. The amount and
activity of the enzyme were reflected by the density and area of the
clear band. n=4, ¥*s. """ P<0.00! w control, = P <0.05,
" P<0.01, " P<0.00l w PMA group
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Lane 1: Control ; Lane 2: PMA; Lane 3: PMA+1.0x 10> mol* L'
dexamethasone ; Lane 4: PMA+1.0x 10 7 mol* L™ dexamethasone ; Lane
5: PMA+1.0x10"° mol*L"' dexamethasone ; Lane 6 : PMA+1.0x 103
mol* L™ ! indomethacin; Lane 7: PMA+1.0x10" ¢ mol*L™' indomethacin ;
Lane 8 : PMA+1.0x10"7 mol* L' indomethacin; Lane 9: PMA+1.0 x
1075 mol * L™ resveratrol ; Lane 10: PMA + 1.0 x 10°® mol « L'
resveratrol ; Lane 11 : PMA+1.0 x 1077 mol* L™ ! resveratrol

Figure 2 Inhibitory effect of dexamethasone , indo

methacin and resveratrol on MMP-9 in cultured U937
cells stimulated with PMA (1.0x 10 * mol*L™") for 24
h. The amount and activity of the enzyme were reflected

by the density and area of the clear band. The similar
results were obtained in four experiments .
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