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metalloproteinase & J A gtk Al o]2-20) Y}
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Al st sapd el Aol
SR, H2 670 ool AFA|
el Axe A, HZ MY ol
AFZE w2 2, ¢ HEZHHF
of #ATiutgo] = A= A LTt
%312}l American Diabetes Association
World Health Organization®] 7]Zel] 2}dl«
Jedmn S G (NIDDM) 2 Xgd
A Fo A AF HF A E BL3H
A A go] & 2AFE AAE g
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7+ 291004 Theo) Aba

23 shelnh

1) 2 ejA]4=(Siness and Loe)4?

2) 2 &2 (L e and Silness)®

3) AT Aol E X FF&F(Probing
pocket depth and Probing attachment
level)

4) ALEFH AH 2 F A

o
=2

A HeZHE EHHAE Festy Az
t}S- Periopaper strip{Proflow, Inc., Amityville,
NY)& zed o) Imm7bA] 4938 & 30
ZFo AAsL M E-E periopaperS THA] 4t
Asted 387 % A A3l Periotron
6000R (Harco Electronics Ltd., Winnipeg,
Canada)lH $2 2R3t AA I 7ol
2 0.5ml microcentrifuge(Sarstedt, Numbrecht,
Germany)oll ¥ol A8t E4A71A] -70
ColA YRt AFHS A 270
Y oo a4A8AHLE HAIE AAsd

—
L

4. LDDO| M=

Low dose doxycycine(LDD) capsule2 A&j
gy AR A  Vibramycin® (Pfizer
Phamaceu. USA)2 9|83} doxycycline?]
Wmgd FHEHEE A3, microcrystalline
cellulose(Avicel®, USA))S vlEA filler2 AR
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Type 1 collagen, Briy 35, 30% bis-
acrylamide(electrophoresis grade), sodium
dodecyl sulfate®} standard elastase, elastase®]
4 71282 methoxysuccinyl-ala-ala-pro-val-
p-nitroanilidex Sigma Chemical Co.(St. Lous,
USA)Z%¥, Phenylmercuric chloride(PMC)
+ Fluka Chemcal Co(Buchs, Switzerland) 2
vH 7Ystd Ag Aoke

electrophoresis grade& AF&3}it}.

analytical/

(2) DHE EahEs HHHA

AFE FFALe 20042 collagenase assay
buffer(50 mM Trs HCl, pH 75 200 mM
NaCl, 10 mM CaCl2, 0.05%((v/v) Bri 35,
0.05% (w/v) sodium azide FAE) Z 4°Col
A 1AZE F% FEEAT 12000602 108
o 94reds oz 0.2u
microfilterfuge tube(Rainen Instru. Co.,
Wobum, MA)$ %3l B3ttt €47
o ¥gd FHrags: A8 Asty A
7Y 4 LN 504 type ] wdH £
& ATFE 15Mo] HEE Yo 22CAA
24X S gAY HEAEE X3
F B34F ZA4E A8 TY Y EF/A
o HigANY wdA EINEAE S5
£ ZAog ¢33 A phenylmercuric chloride
g A% %’E 1 mMo] =E& F713}
04 %°z 2 WA vHEF 144
9 eHlE= sample buffer(0.36 M Tris-HCI
pH 6.8, 36% glycerol, 0.24% bromophenol
blue, 18% sodium dodecyl sulfate, 0.6 M
DTT)& %3 60CoA 3027+ 7Fddte vt
& FAAH,

8- 58 8% separating gel#t 5% stacking
el2 o] &3t SDS-PAGE®HHo= Ha&gl
3 12 mM Coomassie Brlliant blue R2500. &
A3ttt Type I collagen a@-chaino] 243
Bl ado] 93 3/4 echanlz AHITAH=

sample &

it

0
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A &€ Imaging Densitometer Model GS-
70(Bio-Rad Laboratories, 2000, Alfred Nobel
Drive, Hercules, CA)9t Molecular AnalystR®
software (Macintosh Software for Bio-Rad's
Image analysis systems)-2 o]-&3lo A %3l
th wed Faad SHEE ol T4
g o83t WP % lysisE FA| AT

nAd Bas Y-
4/3(alA+a2A)
3a i) a0
LDD9 EH & Agd A oAgu Ay

(preliminary study)2 &, @xsiziel A4
A Fd (7t} 5] A 2E A wY
Bl 49 doxycyclined] 2|3 AAAHE
(susceptibility) & in-vitroZ2 ZA3sgch A
H X539 29 FnA 25 doxycycline
of et wPdd Bl Ae ICoo0l oF 15-25¢
MZ PMN orgin® collagenase¢! MMP-8¢]
ICs0(264M) 2. 39 3} f- A}k T},

J‘L_:]

(3) deaEl BallgAc] gH: &3

96-well ELISA plate Wl 2z} 254 ® 9] 3
g7 gAol.g g of7]e] PMN elastase
o] Eo]7[&¢l 1.33mM methoxysuccinyl-ala-
ala-pro-val-p-nitroanilide 2004& &7 Qo] 37
CollA 2541 7H5<t whg A Z )

25 A Z+Fo] 405 nm A A9 optical
density2 &4} 7|AZFS] #Auke Hr 2
239, elastasedl FAE = pg substrate
degraded/hour/GCF stripl.2 ¥ d 3l th

Zs AAMEE A4 99 E Ak dF
Al EHe Fd AFZF WolA baseline
@3 7 A7 g E A WEe
paired-t test® & o] &3t zo|E M| WIH



I, FY ArAATIY RE AEF 7Y
e BAHEAH(ANOVA test)E Tuke
, o1 F A 4
Ty e Fsid
T3 tE Abole
TukeyH &2 M W3 Gt XA 9 -2
2E8Fd 4 wdd HFIad A
Tlas 45 4 AR ¥
H X8R, xFg Zole} x| FH-A
& Bt A AFE Aol A ¥
Y E5S vyt FAMGE SAS®
Computer PackageE o] &3to] A3, 2+
datax Ha3% EFQAHSE)E F 718
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1. 2AFX]

A
BoNMNT

AP 47he] ARE BFoA dF 2

F ZAMEE 8FA AAA baselined)] ¥ 3
o A&HHoZ {FoAA AA TardAd
(P001). Q¥ 2FE &2z Gy &
At BN ZAMolEA FoFEI Yz
2o fogt zpole AAHA FUTHE
D). Bx8xtet 408 259 FAE Alo]d)
S e A g9} 2} AEA Ftoh
&9 HFEAE+E A L2AF(Loe and
Siness) & o] &3t FrlstHed 4709 2 e
2 5o A baselineo] vlsle] 8F& 71A] A

> o
oo

Moz Fo4 WA AIATHPOOL).
4y AFY BA2H Y AP 25

M EAMeIZH FolEd i A
SA e Foldt Aole HolAle gugen
AR AFd gt FueR} Afeldn X
SA 9 AolE UATHE 2).

AFe ol 54 A3, vhe A&
AN 25, 4F, 8FA AXA7A A &H
baseline o vt} ol AA #a®

H 1 Plaque Index Score(mean SE)

AP Patient DM Patient
week placebo doxycycline placebo ‘ doxycycline
0 1524059 158+008 1.77+0.11 1574010
2 1.03£011* 1174011 1.36+0.14" 1.14+010*
4 1.12+012* 1.19+011* 1.18+0.14" 111+012%
8 1.09+0.13* L17+011* 1184014 1.11+013*
+significantly different from time 0 (P<0.01)
H 2 Gingival Index Score{mean SE)
AP Patient DM Patient
week placebo doxycycline placebo doxycycline
0 236014 256+012 2641019 2571010
2 158+0.13* 153+1.10% 1.86+0.15" 1.8240.09°
4 1554013 1.28+0.10* 159+0.11* 1.68+0.091
8 160+012* 1424010 150+011* 1.64+0.091

*significantly different from time 0 (P{001)
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H 3 Probing Pocket Depth{mean SE in mm)

AP Patient DM Patient
week placebo doxycycline placebo d oxycycline
0 5584022 596+023 5894029 6.18+0.26
2 452+021% 494+0.22* 486+024* 498+023*
4 437+021+ 4441+022% 470+026" 468+024*
8 418+0.17F 413+021" 4574024 443+020%
+significantly different from time 0(P{0.01)
H 4 Probing Pocket Depth Reduction(mean SE in mm)
AP Patient DM Patient
placebo doxycycline placebo doxycycline
2 1.06+£007 1.01+012 1.02+011 1194014
4 1.20+0.09 151+£0.11%" 1.18+0.10 1504013+
8 1.39+0.14 183+012*+" 1321014 1.75+0.15%"
+ significantly different from previous week (P<0,01)
* significantly different from relevant placebo group(P<0.05)
JERAATHPOOD). T3 Aol 2d £ i
;LF__LC’“H‘E‘ Aé?l)é X]'FTL‘CQ Q‘Z}E‘T—}‘ %4‘1 3 Q} R AP doxycycline
= o) & = Bl = = mamm DM placebo
A BFNA 2FA ol H]aste 43R, 20 W DM doxyoyciine v
1FA% vzate] 8FA FAHHA A3
Hole) a7t Yegow, gxzoNe 43 |
st gxAol fel@ F7HH ML ol 15" L

FATHE 3, 4). B A7 4923
el Ha AF3Hol #el #4488
ol& UNeY, AFF Hold FaFde 4
23 iz Atold {AF Zol7h AU
(28 D. 494 AFE S e 49
459} 8—’.‘— AN SAR ol Z- Fof 7o)

Mo A3 Zole) 7ra(2h7 1515 183)
o dzEAAS BEFCHE 1208 198

o frelstAl 2A yebH(P<0.05).
gazoME A3 239 4F HAAY AF
g o] AaFgde ddEA xR A
o7t o, 43 8F HARdE 4

ey
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Probing Pocket Depth Reduction(mm)

o
[
T

2 4 8
Time{week:

% 1 Probing pocket depth reduction(mean+SE in mm)

* significantly different from relevant placebo group(P<0.05)



H 5 Probing Attachment Level(mean SE inmm)

AP Patient DM Patient
week placebo doxycycline placebo doxycycline
0 6.30+£0.27 6.93+027 6.84+037 689+037
2 548+0.28* 6.15+027 6.00+037* 591+036*
4 5344029+ 576+027F 5894037+ 563+036*
3 5.17+026% 5431027 577+037* 536+033"
+significantly different from time 0(P<0.01)
H 6 Attachment Gain(mean SE in mm)
AP Patient DM Patient
week placebo doxycycline placebo doxycycline
2 0824006 0.78+0.11 084+0.11 098+0.13
4 0954008 1171010 095010 1274012
8 _1.14i0.11 150+0.12* 1074013 1544014
* significantly different from relevant placebo group(P<0.05)
o) ZAF(175)0] iR+ Z4H(132) 29 pol L AP pacebe —
g8t ZTHPO05). Fraret 44 T = e doneyaine
- o - © I DM placebo
A% BAAE SARIZAFRA 2 T e |
Bze 2FM A5 2old fo% Hol
= AAHA FUh 15
AFRAEEL F4 A, Hh) AT
25 4¥ 8% ZAA baselneo] ¥l £ L
o goatA ZA® e UEHUAL 2 10 L
N i1 - £
(PO (X 5). T=H T AHAF AT g | =
_ _ £ r
d BRF TR, AP 27 3 =<
# AFEAEE @ fB Aok Yo o)
o, RAYEZS WL §F B Aol |
7t AR EJTHE 6, 28 2). AU 254 !
A 2ol M Ay 8FA Sl A4 |
- 00! —
9 BERAFHEL 150mm, HZEZS 1.14mm 2 4
Time(week)

2 SAREFH FAZAAY FFRHF S
FstAl AA LoiHrh(P005). Fx=y &
AFAME AN AFHE BaolA e A
o} 7hol, A 8FA o ZAMEZH Fo
+& 154mm, WEXZFL 10/mmz A g2

L
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a3 2 Attachment Gain{mean+SE in mm)
* significantly different from relevant placebo group(P<0.05)

[o])

i =

Al &9 2 (PO05) REREEo] dojut



E 7 GCF volume(mean SE in Periotron® unit)

AP Patient DM Patient
week placebo doxycycline placebo doxycycline
0 82.21+9.39 96.79+7.89 7555+11.44 7743767
2 71214857 74921817+ 7032+875 7196+819
4 69.88+8.10 6758+7.72* 71.64+868 54.46+7.78+
8 82.18+738 7597717+ 73.05+8.00 7539+6.12
+ significantly different from time 0 (P<0.05)
otk BY ArAAY daate AA4 AT
- - 1 2 3
4 @A vz A% AF¥L 5723 ,
23 glold AR §8 Aol
- B
= AT
Aegrel de ARz weh 4% Aol 1
al -
g Ry, 22 FAYAAME A F9d @
wel 2 HxHE pgch 494 AFE S az*
AN EARo|EFH FAF Aoes AF 2
Al

F, 4,5 85 AAR A A&ETHe Fo] 0
day ol wdd fosA iAoy
(P05), dzFANM e & 7R Fol
ZA2sHA T FIAdS UAL, 8F HAMA
baselinezt 0. 2 3 Aste A4S BHId
=Y #RoM BARo|EFY FoFe F
e Ag 4F ZHARAAT A2E+d &
] 894 QA ZAFHAIL(PO05), WEZ
9] AfodeE BE AAAZIA fFAd HAE
Holx gtk AR XNFE #FAEH T
4 A BFoA, APEH 2T Ao
S 7A o Fo¥ e Aole AAH
A FUAHE 7).

4o off fr

o

O

A

2 A2ETYY e FLRdE dH

(1) nHE Blgs 88

X7 M AG Type [ LA 244
ZF M EAIAE o, €7 do A =
F 719e YA EIF A (mammalian
collagenase)oll ©9]&] e-chain(al, @2)9] 3/4 e-
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c + -

13 3 SDS-PAGE pattem of type | collagen incubated(22
C, 24h) with GCF sample from one severe adult
periodontitis patient at baseline. Lane 1,
undegraded collagen substrate; Lane 2, collagen
incubated with GCF sample with PMC(+) which
activate latent enzyme; Lane 3, collagen incubated
with GCF sample without PMC(-). This lane
represent the activity of active collagenase. Note
the —chains{al, a2) and its 3/4 cleavage products(
al®, a2*) by host collagenase in GCF. Al
represents albumin band.(C), control.

chain(ald, a28) 02 AHEHe YA4E 2T
T U A2ETY Yo e FHEa
= A3 F¥Ho] AFFEA(latent enzyme or
proenzyme) 2l FHEHE A sH, o] AL E

PMCZ @43 A7 ASde 8243 2493

.

a7} ot PMCE WAIRS A%
Autzog PP B zgo] u3ie &
A8 (Active fom)e] 471 & AL {9



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Fo .

C + - + - + - + - C + - + - + - + -

ow 2W 4W 8w ow 2W 14w 8W
AP placebo AP doxycycline
1173 4 SDS-PAGE pattem of type | collagen incubated with GCF sample from one representative subject from placebo-
and LDD-treated group of "adult periodontitis” groups. Lane 1 and 10, undegraded type | collagen substrate; Lane 2

through 9, GCF from the palcebo treated subject at the baseline, 2, 4 and 8 week; Lane 11 through 18, GCF
from the LDD treated subject at the same week. (+), incubation with PMC; (-), incubation without PMC; (C), control

1 2 3 4 5 6 7 8 9 10 1 12 13 4 15 16 17 18

oW 2w AW 8w oW 2W aw 8W
DM placebo DM doxycycline

12| 5 SDS-PAGE pattem of type | collagen incubated with GCF sample from one ‘representative subject from placebo and
LDD-treated group of Diabetic groups with periodontitis. Lane 1 and 10, undegraded type | collagen substrate; Lane
2 through 9, GCF from the palcebo treated subject at the baseline, 2, 4 and 8 week; Lane 11 through 18, GCF
from the LDD ftreated subject at the same week. (+), incubation with PMC; (-), incubation without PMC; (C), control.

Hogw AT F JJHLH 3). 2 A= 2Uth 7+ band(al, @2, @12, 24)E Imaging
+ thE Al SDS-PAGE patterng HH (29 Densitometer2 A FE-A 8l Fof] FA] L o) &

4, 5), A80]% &AL FAo| baselined]| ¥ 3] FABAHNEE AEIIFU(HR 8 9). F
sle] g3 o r A E S ¥ F 293 Fas(FHEd vgaEe £
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A= R AAFE EFNA 25 45, 8
A baselinedl] ®l&te fro)skA a3}
tHP01). AU AFE FAqMe 4

SAEI 229 Fa4 B4
#E YERAA T A
oL ATk FEBERNME AY 4539
8F ZAAAlel, ZAIRolEA FAFY Fa4
7 dE2FY F842 BAERYD §9
A #e HE YEATHPO05) (R 8, 2
g 6). 85 HAAY =z Fa4 BAHE
$2, SAMIZAGE FALE AoA xF
F $xe Fas AT AR K3 7
12 BATHPL005) (X 8).

(<]

3t

5T

48] ugd &) (active collagenase)

25 7Y 8F7MA] A&HOZ baselineo] H]3}
o fFo3tA ZaE e EAHPO.01).
Baselineol| A o] SA|MolEd T4 49
a4t EzRYg FASHoZ §93A
ER}OU(PC0.05), dgo] AYH o|Fo&
ARl FoZH Yz 7He B4 F
A4 HAHY Aol oAttt Y A
AF EAMIFHE Fo3 ZoMe AF
25HE 83714 X 4A0F baselined] ¥ 3}
o oA 44" g BII(P01), o
ZdoM e 4Y 23R B4 szl
FolsA 228 A U (PO01), 48 459 8
F A AME a4 Aol ZFr1std
baselinee]] ®]3le FAIAQA FoAde e A
29 Zasdn. EAMOEY Fo2i

A
wg vmeE, 44 AFF BA A9E  hEZ Alolols, baselne e $YY
SAAelZY Felzel rE mRolM A8 AR A7l (Ao AW 27, 47, 85
H 8 Total Collagenase Activity (mean SE in % lysis)
AP Patient DM Patient
week placebo(1) doxycycline(2) placebo(3) doxycycline(4)
0 364139 413433 357127 379+38
2 231+29% 179423 244+33* 170+21%
4 18517+ 163+16* 226+24*+@ 146+14+®
8 23.0+20* 193422+ 2834234720 1824+13+*®
+ significantly different from time 0(P{0.01)
* significantly different from indicated group in parenthesis(P<0.05)
H 9 Active collagenase Activity(mean SE in % lysis )
AP Patient DM Patient
week placebo(1) doxycycline(2) placebo(3) doxycycline(4)
0 122+12 176170 158+16 156+18
2 81+08" 831+09* 11241.0+@ 6.6+07+"®
4 82+09" 7810+ 117+10°@ 4 62+07+®
8 92409+ @ 8711043 148+10°0. 29 6.8+£0.8+"®

*significantly different from time 0(P<0.01)

‘significantly different from indicated group in parenthesis(P<0.05)
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-1 AP placebo(1)
-O- AP doxycycline(2)
- DM placebo(3)
-@- DM doxycycline(4)

5

Total Collagenase Activity(% lysis}

30 -
+'(2,4)
+
q ATy
20+ N
+ + +
;
+
+
10+
1 | f |
0 2 4 8
Time(week)

13 6 Total Collagenase Activity(% lysis)
+ significantly different from time0(P<0.01) * significantly
different from indicated group in parenthesis{P<0.05)

AY 23, 4F, 8FA Y EHE PN E FA
MolZFd FAZAA FYstA ko
(POOS)(E 9, 2 7). 43 8F ZHAIANY
2o 848 a43e A9 baseline gt
A, 3L Al71e AR A AF
d B8R FAGAHES HRANT §93
ol & ERH A THPL0.05) (F 9).

2) deh2y PeEL BHE
AedTAny derY BHEL BHS

ZX3 AF 49 AEF EFA baseline
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¥ 10 Hastase Activity of GCF (mean SE in g substrate degraded/hour/strip)

AP Patient DM Patient
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- Abstract-

The effects of low dose doxycycline regimen
on gingival crevicular fluid enzyme actmty of diabetic
patients with periodontitis and adult periodontitis patients

Seong-Nyum Jeong - Soo-Boo Han
Department of Periodontology, School of Dentistry, Seoul National University

It was reported that low dose doxycycline(LDD) regimen could inhibit pathologically elevated
collagenase activity in the gingival crevicular fluid of petients with adult periodontitis without
producing typical antibiotic side effects. The purpose of this study was to evaluate the effects of
LDD regimen(20mg) administered during non-surgical therapy on clinical index and gingival
crevicular fluid enzyme activity in diabetics who are at high risk for periodontal disease. Forty-
nine subjects having at least two sites with probing pocket depths greater than 4mm were
selected. In this double-blind, placebo-controlled study, the patients were administered 20 mg
doxycycline capsule or placebo capsule bid. for 2 weeks. Clinical parameters of dental plaque,
gingival inflammation, probing pocket depth and probing attachment level were assessed at
week 0, 2, 4, and 8. Gingival crevicular fluid samples were collected at the same time to evaluate
the activities of collagenase and elastase.

Clinical parameters and elastase activity were significantly reduced in all groups compared to
the baseline value after treatment. Significantly greater reduction in pocket depth and gain in
attachment level was shown in the LDD-administered group compared to placebo group in both
adult periodontitis and diabetic patients. Total collagenase activity was also reduced significantly in
all groups after treatment, but the greater reduction was seen in the LDD-administered diabetics
group compared to relevant placebo group(at 4, 8week).

Significantly greater reduction in active collagenase activity was also seen in the LDD-
administered group compared to placebo group in diabetic patients(at 2, 4, 8week). These results
indicated that use of low dose doxycycline could be aueseful adjunct to instrumentation therapy
in the management of diabetic patient with periodontitis as well as adult periodontitis patient.

key words : low dose doxycycline, collagenase, elastase, diabetics, periodontitis, root planing
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