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ABSTRACT

Purpose: The purposes of this study were to compare and quantify the expression of Stromelysin-1 and MT-MMP-1 in the
gingival tissues of patients with type 2 diabetes mellitus(DM) and healthy adults with chronic periodontitis.

Materials and Methods: Gingival tissue samples were obtained during periodontal surgery or tooth extraction. According to
the patient's systemic condition & clinical criteria of gingiva, each gingival sample was devided into three groups. Group 1
(n=8) is clinically healthy gingiva without bleeding and no evidence of bone resorption or periodontal pockets, obtained from
systemically healthy 8 patients. Group 2 (n=8) is inflammed gingiva from patients with chronic periodontitis. Group 3 (n=8)
is inflammed gingiva from patients with chronic periodontitis associated with type 2 DM. Tissue samples were prepared and
analyzed by Western blotting. The quantification of Stromelysin-1 and MT-MMP-1 were performed using a densitometer and
statistically analyzed by one-way ANOVA followed by Tukey test.

Results: In the analysis of expression levels, Stromelysin-1 and MT-MMP-1 expressions were similar in group 1 and 2.
Stromelysin-1 and MT-MMP-1 expressions was more increased in group 3 than group 1, 2. The difference between group 3
and group 1, 2 was statistically significant. Also, in the interrelationship of Stromelysin-1 and MT-MMP-1 expressions,
expressions of Stromelysin-1 and MT-MMP-1 showed increasing tendency in chronic periodontitis associated with type 2 DM
and it seems that the MT-MMP-1 expressions were increasing in proportion to Stromelysin-1 expressions.

Conclusion: It is suggested that Stromelysin-1 and MT-MMP-1 may be partly involved in the progression of periodontal
inflammation associated with type 2 DM, as related to a metabolism of other factors, such as AGE, plasmin and other
inflammatory mediators. Therefore, the expression levels of Stromelysin-1 and MT-MMP-1 can be inflammatory markers of
periodontal inflammed tissue with type 2 DM. (J Korean Acad Periodontol 2008;38:629-638)
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MMP-3

B-actin

Figure 1A, Stromelysin—1(MMP-3} Western analysis showing 4 representative samples in each group,
Stromelysin—1 corresponding to molecular weight 59kDa was shown to be expressed in all samples including
healthy gingiva, The expression levels of Stromelysin—1 were increased in order of group 1, group 2, group 3
In order to quantify detected Stromelysin—1, [B-actin levels were also measured,

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis
Group 3 . inflammed gingiva from patient with chronic periodontitis and type DM

Table 1, Normalized Stromelysin—1 expressions by Stromelysin—1/3—actin

1 0.632 0.441 0612
2 0.460 0.514 0.860
3 0.371 0.532 0.910
4 0.391 0.623 1.005
5 0.873 0.712 0.942
6 0.714 0.609 1.209
7 0.455 0.787 0.977
8 0.462 0.715 0.960
MeaniSD 0.545£0.177 0.617:0.117* 0.93410.166+

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis

Group 3 : inflammed gingiva from patient with chronic periodontitis and type 2 DM
+ significant difference between group 1 and group 3 (P<0,05)
* significant difference between group 2 and group 3 (P<0.05)
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Average amount of MMP-3

1.0

Ratio of MMP-3/pB—actin

Group 1 Group 2 Group 3

Figure 1B, Graphics showing the average amounts (Ratio of Stromelysin—1(MMP=3)/3-actin)
and standard deviation of Stromelysin—1 in group 1, 2 and 3 In the inflammed gingiva with
diabetes (group 3), Stromelysin—1 seemed to be increased compared to group 1 and group 2

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis

Group 3 : inflammed gingiva from patient with chronic periodontitis and type 2 DM
+ significant difference between group 1 and group 3 (P<0,05)

* significant difference between group 2 and group 3 (P<0.05)

MMP-14

[actin

Fgure 2A. MT-MMP-1(MMP-14) Western analysis showing 4 representative samples in each group,
MT-MMP—1 corresponding to molecular weight 63kDa was shown to be expressed in all samples including
healthy gingiva and the expression levels of MT-MMP-1 were increased in order of group 1, group 2,
group 3 In order to quantify detected MT-MMP—1, B-actin levels were also measured,

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis
Group 3 : inflammed gingiva from patient with chronic periodontitis and type DM
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Table 2. Normalized MT—-MMP~1 expressions by MT-MMP-1/3-actin

“Group 1 ' Group 2 Group 3
0.461 0.437 0.999
0.480 0.578 0.920
0.578 0.812 1170
0.602 0.601 0.928
0.981 0.709 1176
0.615 0.780 1512
0.396 0.569 0.907
8 0.545 0.607 0.870
Mean:SD 0.58240.178 0.63740.123 1.060£0.217"

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis

Group 3 : inflammed gingiva from patient with chronic periodontitis and type 2 DM
+ significant ditference between group 1 and group 3 (P<0.05)

* significant difference between group 2 and group 3 (P<0.05)

Average amognt of MMP-14

1.2
1.0

.
e |

08
0.6
0.4

02

Ratio of MMP-14/8-actin

Group 1 Group 2 Group 3

Figure 2B, Graphics showing the average amounts (Ratio of MT—MMP—-1(MMP-14)/3~actin)
and standard deviation of MT-MMP—1 in group 1, 2 and 3, In the inflammed gingiva with dia—
betes (group 3) MT-MMP-1 seemed to be increased compared to group 1 and group 2

Group 1 : healthy gingiva from systemically healthy person

Group 2 : inflammed gingiva from patient with chronic periodontitis

Group 3 : inflammed gingiva from patient with chronic periodontitis and type 2 DM
+ significant difference between group 1 and group 3 (P<0.05)

* significant ditference between group 2 and group 3 (P<0,05)
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