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Western blotting® ©]7el] Kang 5] %15o]
A Al e S|, s4E 24E Cho &
2ol WS wle} 1:302% 8)AW protease in—
hibitor cocktail(Roche, Germany)?S &3+ RIPA
-3 k=N(10mM EDTA, 0.15M NaCDellx] 723}
A7)AL T1 BES 102 Bt Al W 283} 14
s1lom, 4°C, 12000rpmollA] 154 <t A
SI9lct d5ole] thild s BSAS BEg9le
2 o]g3}] Braford protein assay(Quick Start,
BIO—RAD, USA) ‘g3l Z7=I{ct
71 f3fEe] A=S SDS samples buffer(1M
Tris—HCI(pH 6.8), 40% glycerol, 8% SDS, 2%
mercapto—ethanol, 0.002% Bromophenol blue)]
A #2291 & 15% sodium dodecyl sulfate(SDS)—
polyacrylamide gelsellx] £2J3}al, polyvinylidene
difluride(PVDF) =} Holsl3irt

22 HSolARl kg5 AASE] f13l 5% po—
wedered milk®} 1% BSAE $High Tris—buffered
saline(TBS) o2 1A]7Fset Aelslar,  Al-2ollA
polyclonal anti—MMP-3, anti—PGE,, and an—
ti—IL—6(Santa Cruz Biotechnology, Inc., USA)
A9} 1.5AREERE HhgAIZIT

olgt Uk Tween 20°0% 53 53] A%,
anti—PGEzel] tha}¢d horseradish peroxidase(HRP)

—conjugated goat anti—rabbit ©JXAE, an—




ti—-MMP—142} anti—TIMP—1°] th8}] horseradish
peroxidase(HRP) —conjugated donkey anti—goat
olz} A1E TBSOIA 1: 20000 sjAfsje], A2
ol TARFERE HESAIZITE thA] = Tween 202
=2 58X 53] A21El & ECL Plus development kit
(Amsterdam, Beckinghamshire, UK)o.& wW=%E
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PGE,, MMP—14, TIMP—1 2ol thdh = 24
L densitometer(Image Gauge V 3.46, Koshin
Graphic Systems, Fuji Photo Film Co., Japan)2
o83l AT 7} 3ol x] Bactin (Abcam,
UKol it #8kE Al¥skal, PGE,, MMP-14,
TIMP-1¢] e PGE, = MMP-14 Y=
TIMP—1/B—actin® HE&=Z e om, A A}
o]9] zlo]7} A=A,

Group 1

3. A

HE Al deERaddE Jepidla, Ax
= AR o E FAERITE ZF 37 Ael¢] PGE2,
MMP—14 Z18]31 TIMP <2 one way ANOVAS
ol-gsto] HluE AL, Tukey testoll ©faf AR
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Figure 1A. PGE; Western analysis showing 4 representative samples in each group. PGE:; corresponding to molecular weight
62 kDa was shown to be expressed in all samples including healthy gingiva, and the expression levels of PGE; were
increased in patients with type 2 diabetes mellitus than in control healthy subjects. In order to quantify the PGE: levels,

B—actin levels were also performed.

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.

Average amount of PGE2
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Figure 1B. Graphics showing the average amounts (Ratio of PGEy/B—actin) and standard deviation of gelatinase PGE: in
group 1, 2 and 3. In the inflamed gingiva with diabetes (group 3), PGE: seemed to be increased compared to group 1 and

group 2.

+ significant difference between group 1 and group 3 (P<0.05); 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.
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PGE;9] W =& AFslelr] flsl, PGE<] id THPGEy/B—actin®] H].

T8 densiometer® SAEJCE R—actinol] & PGE; ¥& <& group 1914 H 0.619+
o]A¢] AIZ o]&3F Western blot ¥412 Sl 3 0.112, group 2914 0.70940.059 123 group 3
—actin®] W& o] Hek AR e oA 0.80640.106S YFERRICE  group 3ell41€]
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Figure 2A. MMP—14 Western analysis showing 4 representative samples in each group. MMP—14 corresponding to molecular
weight 60 kDa was shown to be expressed in all samples including healthy gingiva and the expression levels of MMP—14
were increased in patients with type 2 diabetes mellitus than in control healthy subjects. In order to quantify detected
MMP—14, 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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Figure 2B. Graphics showing the average amounts (Ratio of MMP—14/B—actin) and standard deviation of gelatinase
MMP—14 in group 1, 2 and 3. In the inflamed gingiva (with or without diabetes, group 2 & 3), the levels of MMP—14 was
higher compared to healthy gingiva. The difference between group 3 and group 1 was statistically significant (P<0.05).

* significant difference between group 1 and group 2 (P<0.05); + significant difference between group 1 and group 3 (P<0.05);

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.

Group 1 Group 2 Group 3
1 2 3 4 1 2 3 4 1 2 3 4

e g p—

Figure 3A. TIMP—1 Western analysis showing 4 representative samples in each group. TIMP—1 corresponding to molecular
weight 28.5 kDa was expressed in all samples including healthy gingiva and the expression levels of TIMP—1 were in—
creased significantly in group 2, group 3 than in control subjects.

In order to quantify the TIMP—1 levels, 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 2 DM.
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Figure 3B. Graphics showing the average amounts (Ratio of TIMP—1/B—actin) and standard deviation of TIMP—1 in group 1,
2 and 3. In the inflamed gingiva (with or without diabetes, group 2 & 3), TIMP—1 seemed to be not increased compared to
healthy gingiva. And the difference was not statistically significant (P>0.05).

* significant difference between group 1 and group 2 (P<0.05)

+ significant difference between group 1 and group 3 (P<0.05); Group 1: healthy gingiva from systemically healthy person;

Group 2
chronic periodontitis and type 2 DM
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—Abstract-

The Influence of Diabetes on of PGE., MMP—14 and
TIMP Expressions in Human Chronic Periodontitis

Seon—Woo Kim, Jin—Woo Park, Jo—Young Suh, Jae—Mok Lee"

Department of Periodontology, School of Dentistry, Kyungpook National University

Purpose: The purposes of this study were to compare and quantify the expression of PGE,,
MMP—14 and TIMP-1 in the gingival tissues of patients with type 2 diabetes mellitus and healthy

adults of chronic periodontitis with alveolar bone resorption.

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 of chronic periodontitis with alveolar
bone resorption. Group 3 (n=8) is inflammed gingiva from patients of chronic periodontitis with al—
veolar bone resorption associated with type 2 diabetes. Tissue samples were prepared and analyzed
by Western blotting. The quantification of PGE;, MMP—14 and TIMP—1 were performed using a den—
sitometer and statistically analyzed by one—way ANOVA followed by Tukey test.

Results: The expressions of MMP—14 and TIMP—1 were showed increasing tendency in group 2 & 3
compared to group 1. The expressions of PGE;, MMP—14 were showed increasing tendency in group 3
compared to group 1 and group 2. According to MMP—14 levels were increasing, PGE, showed in—
creasing tendency in group 3, and although PGE;, MMP—14 levels were increasing, TIMP—1 levels

were similar expressed comparing to group 2.

Conclusion: In conclusion, this study demonstrated that the expression levels of MMP—14 and
TIMP—1 had increasing tendency in inflammed tissue. It can be assumed that PGE; and MMP—14 may
be partly involved in alveolar bone resorptive process and the progression of periodontal in—

flammation associated to type 2 DM

Key words : PGE;, MMP—-14, TIMP-1; DM
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