tfakx|F3ksl3)#] « Vol. 37, No. 4, 2007

= = 5] =& = o) 3l S A~
2% FugaAe By A7 ALz TS
Arpe] Py ul
Av1, FAE, AL, Az, ol AR
AEstu 2| o dE sy x| =8k u
[. A& nase= FHFE] T\Léuﬂ TUAsle] SN Ao

AFHZ Aols ARehs AAlEAt

N
o

-{N M
ini EN
=

el ol why %4 Aslow, A5EA
A WG9} Tl AEL7)E AlRe] ale] £
Aoft, AFaAll A Alazel7 o] ez de: Ikt
3} Alte] TR EaTt SYHoR me gL

2 2gs}. Matrix metalloproteinase(MVPs) =
A7 Ade] Hellel] 3k gk shH, o]
FAES NE7|Ae] FagRol wdAdy) vl
o] 7liallE St MMPs Ak
cytokine©|t} prostglandins® 72+ =4
Aol ofalf 2Tk
YA Bagie] 2o A
Foh= F 4 Al TAlelA] 24T,
Hoj B2 proforme & FHECE EA4 a4
autoactivation®|t} stromelysin, plasmin®] <J
slo] sl A, dot s, A
v 2R8-8- Fefelan, MMPse] 54 A AIRIAL
(TIMPs)<l o]} olAch
MMPSZ’3>91- matrix—degrading serine protei—

K
uf7lel

SEA]

= O

(3] ;(ﬂ

AR g4

i

4
oot e

-

I
=4
3

p

e

2L Tkt A 4 1Yol A|aze)7]
Ze] wal] dofehs Ae= dHA gk I
oA, MMPstE X554 /] w1, 77 A, o
A= AL o T3} Ao Hajek A= 94
I 2 Aol Fa%k %‘% gt dA &
4 ]"zr"uﬂoﬂ’\i A2zA0] Fal(F= wdd)=
HSAE(EIT, AR, HE, ogd] wid)

oF AFAE (}H'I'I'O]'/\ﬂ—'—v
3l in situollA] WeE=
gtk

MMPs+ collagen, proteoglycans,
elastin, fibronectin” ¥} Z+& A|3EQ)7]4 AR-o
e Hdohs Ao dFoltk 53], MMP-3
(Stromelysin—1)+= AlfrobAE f3¢] wdd
G272 28t A1 S ek MMP-3& 2|2 Al
oM ohje), Wl WA, ABAE, &
YAZE EZFheh Tieksk AlelA] FAdETE mEgh
laminin, fi—
bronectin®} type I, type IX collagens E3Feh=
W A7 Ae] Eafell axbalolf’. MvP—3e]

A, AR 2
MMPsel] 2oz 7]ef

laminin,

=]
Run

el

MMP—3+= gelatin, proteoglycan,

« AR 1 oA, TRl 7 AE7} 50814 A%t

743

Azhfst A5k, 700-422 (ARG :

leejm@knu.ac.kr)



of3f] vl wd el X|FRelA
o) g} Azl o Arrt fcp,
MMPs f3xke] &S cytokine®]-} prost—
glandins ¥ 2 G54 w7cIRlel] oJF) =dH
tl. Prostaglandin Sl X[FHelA] 3543 wiZiQ]
A Zgahe Aoz B H1 ef?. PGEA= T
et Mol #g3sle] cAMPY] S EXIsla,
cAMP °J&4 protein kinase A°] 28-S F35)o]
54 dhglla] B4 Mz @S 243t 51A
U ofalgtozy tlast Al 71e 2y,
25 FRAAR 2A3A 0w e IL-19] A
=5 g7olli= stromelysin®} collagenase?] %
2 Feo] &8]W71 ¥k B2 bone culture
systemellA, IL—1-> 9] E3jo]| oA 71 24
S SRR A Qivk slAlEel o I
Foll ol IL-19] T F U= PGE:°] W=
ol o8] wilslE Aow FARNY. PGE=
Z2] tirfel] JojA] ofstet sk B 7RIt

PGE= & &9 493 A== oA Sl=

ar

=

, W oJTLo] XG4 PGEy=

Interleukin—6(IL—6)+= *|2%30llx] X|F-¢0=29]
Zlegol] Frofeh= k= delA] glom, wegk A5
A 2olA IL—62] F4& 2523ke] xlge] Fagh
QRFE Ak IL-62] A)FAg oLt
W) 19100 Wil A $710) A5t IL-6
= AFR Az Al VS 77, ol
213k cytokine> o] #Hglo] SA#Q
A, xedTooy xFxAoA IL-6
= AR G2 T Al A
2 Zlo, IL-69] =3 &4

=3
1=] S 2=
Z U2 ARG 5 98

T
R

744

Slo] 791421 4 A el e,

=
ThEt

FEEM G AR Aol Aol dist 2t
8 sk ol thest B Z1ag AN

SISATt - ARG, AR dyrele] Wl weld
ore] s}, < kgl Wisk Ak <dsh MdEE
2ol wsk

Of

B ks dnbdom gy Aol 1A
o] Qewf?, s wdTe] 7|5 ot 2 wd

iALe] o3 2 o] A3 g
AFHE Aol FFs 7= AR
2 oldglk 7150l PMNS] 81814, =
2] 218-9] assayol A BEACEY. PMN Zdlol] g
AT olgfgt 7Ielde] Aol gk <5 A%
’ge] oldom olojd = glrhar AASISIE A5
Ao Al UL A5 w9} AdE=
slelgde] Ak} wsle ZloR FAE

XL Ao Al EE v Fietel H]

Ajoln] 2}e Qpole] el
Z7R ol 37k A7)
P 72 TN 7198

= 01

e

O

=
wallaih

& B gom, 454
PGE,, IL—62] 321

w4

=]
Run



=
>
>
c
0
=

FAfe] A (el

o
e

o o
e

%
o
1o,

WARISE 2

—r

o ™ ox
=

_,_

>
ox
=
=

H= aga
T &4 A 3&
Jol=HE] JojHek Al WA o= A2 I
SRk W el SRR ol 9
A& 2202 Gt Al WA 72 Aol 67]]
ofzlell A28 YixH ke war, 2] & 2417
I A7} 200mg/dl oV Hole S tdo=
A o Al A o] S fALeE
S HolAk 7 WA o daldow A
SIolaL Al HA 7 oFEA]
SAE gpdos sigic

N5l Aol

1154

Al

g
.

I gl e o

745

B

X
H

FAEAH-70C).

J

N

oz 229} Western botting

Western blotting2 ©]Aol|] Kang S%¢] 17
A Al e sdsH|, sAH 242 Cho &
Dol WS wle} 1:302% 8)A% protease in—
hibitor cocktail(Roche, Germany)S $H+3+ RIPA
-gafk(10mM EDTA, 0.15M NaCDellx] 23}
HATE Sl 10325t Al | Z253F 237t Al
3551, 4°C, 12000golA] 15855 LAE-eIEiT
‘o] Tl FeE BSAE RagdloR o]
3}od Braford protein assay(Quick Start, BIO—
RAD, USA) &3l 24+ ck

L5 SDS samples buffer(1M Tris—HCl (pH
6.8), 40% glycerol, 8% SDS, 2% mercapto—etha—
nol, 0.002% Bromophenol blue)ollA] #<21ck 4]
H FEE 15% sodium dodecyl sulfate(SDS)—
polyacrylamide gelsoll4] £2]=|32, polyvinylidene
difluride(PVDF) 2ho& Zdo]gr.

wko 5% powedered milk®} 1% BSAZ
Tris—buffered saline(TBS)ollA 1A]7Fs3t HIE<]
WSS AlAEP] Sl AelE skl AeellA

e

o]
I

o=

polyclonal anti—MMP-3, anti—PGE,, and an—
ti—IL—6(Santa Cruz Biotechnology, Inc., USA)
A9} 1.5AREERE HhgAIZIT

go] Tween 2002 584 53] A&, anti—
IL-6°] th3}] horseradish peroxidase(HRP)
—conjugated goat anti—rabbit ©JX}EAZ,
ti—MMP—3, anti—PGE;°ll t&}*] horseradish per—
oxidase(HRP)—conjugated donkey anti—goat ©]x}
SIS TBSolA] 1: 200022 3jAsle] 2o 1
ARFERE WEEAIZITE F714 0% Tween 2002 5
A 53] A" & ECL Plus development kit
(Amsterdam, Beckinghamshire, UK)°o% HI=E
RIS

MMP-3, PGEz, IL—6 #&e] ojgh A= 4
densitometer(Tmage Gauge V 3.46, Koshin Graphic

an—



Systems, Fuji Photo Film Co., Japan)S ©]-85}] I11. A3
NEATE 7 FEOIA B—actin(Abcam, UK)ol|

ek SRS AR MVP-3, POE,, IL-691 % Al A 2s k) mATel
32 MMP-3 or PGE; or IL—6/3—actin®] Hl&= T HE ELQ]H MMP-3, PGE;, IL-62] @3S
RIS, Al i Alo]e] Zjo]7h A=A Hok A2 s FHkAY, SRk ek
TPREEe] 2|2l MMP-3¢] @S wlis]

3. Western blote] S48 g 2310, MMP—30]] 501212l &Al|7} 220l A cyto—

kines Wsl=t] ARt Figure 1A, B). Hl3E
BE AR HoERsiikE F8E90em, 43 9l Western Blot KR} Figure 1AdH] #AA=IA
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Figure 1A. MMP—3 Western analysis showing 4 representative samples in each group. MMP—3 corresponding to molecular
weight 59 kDa was shown to be expressed in all samples including healthy gingiva, and the expression levels of MMP—3
were increased in order of group 1, group 2, group 3. In order to quantify the MMP—3 levels, B—actin levels were also
performed.

Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis
Group 3 : inflamed gingiva from patient with chronic periodontitis and type 2 DM
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Figure 1B. Graphics showing the average amounts (Ratio of MVP—3/B—actin) and standard deviation of MMP—3 in group 1,
2 and 3. In the inflamed gingiva with diabetes (group 3), MMP—3 seemed to be increased compared to group 1 and group 2.
Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis
Group 3 : inflamed 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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Figure 2A. PGE; Western analysis showing 4 representative samples in each group. PGEs corresponding to molecular weight
62 kDa was shown to be expressed in all samples including healthy gingiva. The expression levels of PGE; were increased
in order of group 1, group 2, group 3. In order to quantify detected PGE2, B—actin levels were also measured.

Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis
Group 3 : inflamed gingiva from patient with chronic periodontitis and type 2 DM
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Figure 2B. Graphics showing the average amounts (Ratio of PGEs/B—actin) and standard deviation of PGE: in group 1, 2
and 3. In the inflamed gingiva (with or without diabetes, group 2 & group 3), the levels of PGE, was higher compared to
healthy gingiva.

Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis
Group 3 : inflamed gingiva from patient with chronic periodontitis and type 2 DM

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

Group 1 Group 2 Group 3
1 2 3 4 1 2 3 4 1 2 3 4
L6 ——— — — - —— —

B -actin

Figure 3A. IL—6 Western analysis showing 4 representative samples in each group. IL—6 corresponding to molecular weight
28 kDa was shown to be expressed in all samples including healthy gingiva and the expression level of IL—6 was increased
in patients with type 2 diabetes mellitus than in control healthy subjects. In order to quantify detected IL—6, [3—actin
levels were also measured.

Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis
Group 3 : inflamed gingiva from patient with chronic periodontitis and type DM
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Figure 3B. Graphics showing the average amounts (Ratio of IL—6/B—actin) and standard deviation of IL—6 in group 1, 2
and 3. In the inflamed gingiva (with or without diabetes, group 2 & 3), the levels of IL—6 was higher compared to healthy

gingiva.
Group 1 : healthy gingiva from systemically healthy person
Group 2 : inflamed gingiva from patient with chronic periodontitis

Group 3 :

* significant difference between group 1 and group 2 (P<0.05)
+ significant difference between group 1 and group 3 (P<0.05)
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inflamed gingiva from patient with chronic periodontitis and type 2 DM
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—Abstract-

The Gingival Tissue Levels of Bone Resorptive
Mediators in Human Chronic Periodontitis with Type 2
Diabetes Mellitus

Mi—Jeong Kim, Sang—Ho Ryu, 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 MMP—3, PGE;
and IL-6 in the gingival tissues of patients with types diabetes mellitus and healthy adults with
chronic periodontitis.

Material 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 inflamed gingiva from patients with chronic periodontitis. Group 3(n=8) is
inflamed gingiva from patients with chronic periodontitis associated with type 2 DM Tissue samples
were prepared and analyzed by Westernblotting. The quantification of MMP—3, PGE; and IL—6 were
performed using a densitometer and statistically analyzed by one—way ANOVA followed by Tukey
test.

Results:

1. The expression levels of MMP—3 were shown highest in group 3 compared to group 1 and 2, and

It showed increasing tendency in group 2 and 3.
2. The expressions of PGE; and IL—6 were shown increasing tendency in group 2 and 3, and It was
highest in group 3.

3. As expressions of MMP—3 were increased, PGE; and IL—6 expressions showed increasing ten—

dency in group 3 than groupl and 2, although there were no proportional relationship.

Conclusion: This study demonstrated that the expression levels of MMP—3, PGE; and IL—6 will be
inflammatory markers of periodonta linflamed tissue and DM. It can be assumed that MMP—3 affect
to expressions of PGE; and IL—6 in progression of periodontal inflammation with alveolar bone re—

sorption to type 2 DM

Key words : Chronic periodontitis, diabetes mellitus, bone resorption factor

753






