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MBS TE 10-157019] A AHE A Eu] FH A
(NUNC, Netherland)d] &o} 20% fetal bovine
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(Dulbecco's Modified Eagle's Medium)-& ¥1L, 37°C,
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(2) ELISAZ 0|28t MMP-329] &&= MAKFigure 1)
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#8}Fe] proMMP-3 ELISA kit(The Binding site, San
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Figure 1. A Schematic illustration of the experimental procedure



At} Streptavidin peroxidaseZ ZF welldl] 10042 1BE w3} A H71ek & 24407 v ks ofs-
E53)a1 Aol A 3087 WES-A7] 3 wash buffer proMMP-3 ELISA kitE o]&3}e] T3t oz
2 33] A3k ZF welld] 3,3, 5,5-tetramethyl- MMP-39] At A== H71stTh
benzidine 7] 1004 2-& 53 Tha A4 10
w3 A G F 10049] stopping solution&2--3} 4) SHE 24
At FA oA Ao = W3lE]= stopping reac- FF =0k MMP-38] 4] &9 =0 g IL-189]
tiong &¢13F 5 3089l microwell plate reader F o] wE xjo] W tetracycline ] 2HE2] ZF F =9
(Bio-Tek instrument, USA)olA] 450nm= 2+ well9] w2 Zjo]E I EAHEAH (one-way ANOVA) S
F4 % (optical density)& SA8HAAL, =t o 2 BX39aL Turkey test2 AFEASE 319t &
3 7 T FEEY] HEES 78kl MMP-39] AA B SPSS/PC+E 0]-8-3FAL, p(0.055<E 2l
22 EA % (relative activity) 2 H7F8FSITH EA8H gL A=srd)
(3) Tetracycline | 2f=22] E04 I, alsas
FaS A FoetA g2 xTo RN H 10,
25,50, 100, 200ug/ml =9 tetracycline-HCl, doxy- 1, IL-1pY] s=9]| IE MMP-32] &M=
cycline-HCl ¥ minocycline-HCl 2} 1mlE- 0,1% FBS
& o3 DMEMH] ) 1mio} 37 7kete] A& A &AfroAIE 5, 10, 25, 50, 100ng/mlE %2
Ao EZE v stdeh 1A4%F ¥ 25ng/mle] IL- IL-1BE Folate] 2443 v kst 5 IL-1BE 7}skA]
Table 1, The activity of MMP-3 according to the concentrations of IL-1p
Concentration(ng/ml) Number Optical density(Mean=£S.D) Relative activity(Mean(%)+S.D)
0(control) 6 0.30%0.26 100.00

5 6 1,17%£0.60 395.05£202.87

10 6 0.99£0.52 336,06E=174,50

25 6 2.01£0.83* 680.94+280.89*

50 6 1.96+0,73* 664.00+247.48*

100 6 2.4710,21* 826.57+51,95*

50 100
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Figure 2 The difference of the optical density(O.D) of MMP-3 according to the concentrations of IL-18
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Figure 3, The difference of the relative activity of MMP-3 according to the concentrations of IL-1f

?3]-0
S|
FAUA =& MMP-39] A7) B = Tk
(p{0.05, Table 1, Figure 2, Figure 3). ©]o]] & 213 o]
A MMP-39] 243tE 913 1L-1B9] 7IEF s
25ng/ml = ATt
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ZzT 3 MMP-39] ST E vlwsk A3 tjx
1|3 25ng/mlo]d2] FoA FAEHH o2

gy=

Tetracycline-HCl 517} MMP-32] &4 =0 1] 3]
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Table 2, The activity of MMP-3 according to the concentrations of tetracycline-HCI

Concentration(ng/ml) Number Optical density(Mean=£S.D) Relative activity(Mean(%)+S.D)
0(control) 6 1.11£0.09 100,00
10 6 0.56+0.12 51.18%+13.48
25 6 0.73£0.25 67.48126.50
50 6 1.00£0.40 92.31£41.18
100 6 1.37£0.34 125.40137.46
200 6 1.88+0,56* 172.80%61,66¢

* p<0.05 : significantly different from the control
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Figure 4, The difference of the optical density(O.D) of MMP-3 according to the concentrations of tetracycline-HCl
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tetracycline-HClE F-olgh o X MMP-3¢] &4
7} Al = %THP<0.05, Table 2, Figure 4),

3. Doxycycline-HCIS|s =0 [E MMP-3<2)

Doxycycline-HCIE: 2-8-314] 2 tztol| B]s|
10, 25, 50, 100ug/ml -5 %=2] doxycycline-HClS F
g o A= MMP-39] A7 o AUA Sk,

HHH| 200ug/ml % FoJTo| A= MMP-32] &4

sl =7F 8 A A YERATHp(0.05, Table 3,
Figure 5).
Table 3, The activity of MMP-3 according to the concentrations of doxycyline-HCI
Concentration(ug/ml) Number Optical density(Mean=S.D) Relative activity(Mean(%)+S.D)
0(control) 6 1.26+0.12 100,00
10 6 0.521+0,03* 41,77%3,60¢
25 6 0.67£0.06* 53.06+2,25¢
50 6 0.73£0.09* 58.09+3,70*
100 6 1.00£0.05* 80.03£10,34*
200 6 1.45%0,10* 115.89+8,.23*

* p<0.05 : significantly different from the control
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Figure 5, The difference of the optical density(O.D) of MMP-3 according to the concentrations of doxycycline-HCI

Table 4, The activity of MMP-3 according to the concentrations of minocycline-HCI

Concentration(ug/ml) Number Optical density(Mean=S.D) Relative activity(Mean(%)+S.D)
0(control) 6 2.69£0.12 100.00
10 6 0.89£0.18* 33.05£6,53*
25 6 1.06%0.22* 39.00+7.93*
50 6 1.641+0.30* 60.71%+10,98*
100 6 1.89+0.27¢ (9.98+10.36*
200 6 1.86£0.32* 68.80+11,76*

* p<0.05 : significantly different from the control
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Figure 6, The difference of the optical density(O.D) of MMP-3 according to the concentrations of minocycline-HCI
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Figure 7. The difference of the optical density of MMP-3 according to the concentrations of 3 tetracycline analogues
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Figure 8, The difference of the relative activity of MMP-3 according to the concentrations of 3 tetracycline analogues
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bial tetracyclines(CMTs)e] &J3l] A& JTial
| 9T}

A F A A e MMPF oA MMP-
3(stromelysin-1)< gelatin, proteoglycans, laminin,
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= F AT B8 Ingmans14®e] A A3l
wlekg o) dhek 2 4 9l

Doxycycline-HClE F&J gk B ¢ILof|A] 100ug/ml
olate] FETolAE MMP-39] A%} A
©1K(p(0.05), 200ug/ml FET-ANE BAE A5
o] FAH A= (p(0.05), E7)9] Zteto 25 EH A
AH APAEI G Ao 3} tetracyclineA] FE2]
ICs02 doxycycline(15 #2M)©] minocycline(190 £M)9]
U tetracycline(350 M) 9] B]3l &40 SAJ3}t T
A= Zno] gk Ao 7 Aok &gt
Burnss39¢] ATE ¥ v doxycycline-HClS
Aol A MMP-38} 7 Agtslr] wiEol AaA]
S 2 MMP-3¢] BAEE JAe= B35 U3sh=
Ao 2 AL HET} B3k 20mge] A& doxycycline

ANE AN AF G BEARS ] 3
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28 gWo] 7)A1AQ AFXEY 83 HEAE
Ro] 1 4 9188 ARSI
Minocycline-HClo] X]&4d-5-o}H| 3L o] st
29l S waek A4 Somerman&
FofA] &0l S0ug/mld v A5 AltES 7
271 F2Rg-o] 7P A QlaL, AE =S| minocy-
cline-HCl AZE2] Sk Hafjsto] x|l tigh
Agen AT $RE P 20402 o) 100
ug/mle] FEo AEE =37 |= A9 AlEF2S
el 2 e 59 e 2L
AT B3 5559 minocycline-HClo] 2|2
FropAl o} ] QoA ] g 7] ]‘: FFS
AR A3 AFER] 2ug/miol|A] AEZEAET} 7}
7 E9ko ], 50ug/mlol 3] F o= Ao
ZH s AEFS Bl 100ug/mlo)de] FEoA
= Az Babo] 7hAanE AEES Holtkal B st
9}, B 794 % minocycline-HCIS $ojdt 74
2 10-200ug/ml2] BE F ol A MMP-32] %
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-Abstract-

Effect of Tetracycline Analogues on The Activity of
Matrix Metalloproteinase-3 in Gingival Fibroblasts

Jong-Hee Cho, Sang-Mok Kim, Byung-Ock Kim, Kyung-Yoon Han
Department of Periodontology, College of Dentistry, Chosun University

Extracellular matrix component is degraded by enzymes of thematrix metalloproteinases(MMPs). MMPs are
produced by both hemopoietic and structural cells. Increased activity of MMP-3 in periodontium is strongly
associated with inflammatory periodontal disease.

The purpose of the present study was to determine the effect of tetracycline analogues on the activity of
MMP-3, Tetracycline-HCI, doxycycline-HCl, and minocycline-HCl were applied to huamn gingival fibroblasts at
various concentrations of 10, 25, 50, 100, 200ug/ml, and 1 hour later IL-1p of 25ng/ml was added, After incuba-
tion for 24 hours the cells were reacted by enzyme-linked immunosorbent assay using proMMP-3 ELISA kit,
The optical density was measured by microwell plate reader at 450nm. The relative activity of MMP-3 was cal-
culated as the percentage of the optical density of each experimental group to that of the control. The differ-
ence of the optical density and the relative activity of MMP-3 between the experimental groups and the control
wasstatistically analyzed by one way ANOVA,

The results were as follows:
1. Tetracycline-HCI showed the tendency to inhibit the activity of MMP-3 at the concentration lower than 25
ug/ml, but increased significantly the activity of MMP-3 at the concentration of 200ug/ml(p<0.05).
2, Doxycycline-HCl inhibited significantly the activity of MMP-3 at the concentration lower than 100ug/ml,
but increased significantly the activity of MMP-3 at the concentration of 200ug/ml(p<0.05).
3. Minocycline-HCl inhibited the activity of MMP-3 at the concentration in the range of 10 to 200ug/ml.

Within the limit of the present study, the above results suggested that the low concentration of tetracycline
analogues could inhibit the activity of MMP-3 induced by IL-1f in human gingival fibroblasts,

Key words ; tetracycline analogues, Interleukin-1f3, matrix metalloproteinase-3 human gingival fibroblasts,
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