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2. HUT 229 Western botting

Western blottingS ©}Z0] Kang S79] &i7Lo]
A AE R FUSHA, F2E £4& Cho &
2ol upHe wet 1:3002 345 protease in—
hibitor cocktail(Roche, Germany)™-2 &35} RIPA
23519120 (10mM EDTA, 0.15M NaCl)olA] F23}
71T, T BSRES 102 B9k 4] W o0 24
e, 4°C, 12000rpmoflA] 158 EoF Y4l Bl
Sisich, Aol T SRk BSAZ BEOlo
2 o]85}o] Braford protein assay(Quick Start,
BIO-RAD, USA) ‘&3l A% %3t

71 S3E0) ASNE SDS samples buffer(IM
Tris—HCl(pH 6.8), 40% glycerol, 8% SDS, 2%
mercapto—ethanol, 0.002% Bromophenol blue)d]
A E9l 15% sodium dodecyl sulfate(SDS)—
polyacrylamide gelsol|A £2]d}al, polyvinylidene
difluride(PVDF) 2ro g Holslit)

aro. ulEolHel WSS AAS] Slsl 5% po-
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ti—IL—6(Santa Cruz Biotechnology, Inc., USA)
ALE 15A17FE 1t BhAIFT.
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ti—-MMP-142} anti—TIMP—10}] ™8} horseradish 3. 51

peroxidase(HRP)—conjugated donkey anti—goat

O} FAIE TBSOA 1: 200022 3|Asto], AL = e Bt ESuAE Rl dxt
NA 1IATFEE ¥ESAIFTE THA] 22 Tween 202 = AR FAE]I, ZwL 37 Alole] PGE2,
= 584 53] MAE 3 ECL Plus development kit MMP—14 18|31l TIMP $%8- one way ANOVAE
(Amsterdam, Beckinghamshire, UK)2& Hi=Z o] 8&le] H|nEQ Tl Tukey testoﬂ Ol3) AleA=

srolalict | RTHP0.05).

PGE;, MMP-14, TIMP-1 W&o 3t Ak 24
2 densitometer(Image Gauge V 3,46, Koshin . A F_I'
Graphic Systems, Fuji Photo Film Co., Japan)<
ol-g3lo A=t ZF HEOA B ~actin (Abcam, Aoy S FERE T A5 SRke A4l
UK)ol| thst B33 A5k, PGE,, MMP-14,  Ho& A7 v 259 3xje] 58 nE =
TIMP-19] W32 PGE, ¥ MMP-14 ¥ 2] FEo|A PGE, MMP-14 Z12]3l TIMP- 194 Ely
TIMP-1/8 —actin®] H|l&= YERAoH, Al A} o] TAETE 2| 204 PGE,S] TE &
o]9] zlo|7} A=t 2 57 A7} oF 62 kDa 2719] PGE.E HAISHH
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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,
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Figure 1B. Graphics showing the average amounts (Ratio of PGE:/f —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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A B2 5 QISitKFigure 1A, B), ZF FMof|A] 3 PGE, W& 452 B —actind]| 9J8] 253} =Y
PGE, Q] WE 2 Aekslslr] S8l PGE,2] ¥ CHPGE:/f ~actin®] H|,

T densiometer® ALt} 8 —actind]] & PCE, W& 452 group 194 H++ 0.619+
0]Z1¢] FAHZ 0] 83t Western blot £-412 E3) 3 0.112, group 294 0,70940.059 Z18]3 group 3

—actin®] WA o] W3k SAEQT, T ¢ oM 080640106 UERHIT: group 3014e]

Group 1 Group 2 Group 3

MMP-14

B-actin 4

Figure 2A. MMP-14 Western analysls 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, 8 —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—14/8 —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,

iaroup 1 Group & Group 3
1 2 3 4 i Zz 3 4 1 2 3 il

TIME-1
B-actin

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, 8 —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—1/8 —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 PGEg,
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 &
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, PGEs 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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