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g a-MEMo|A wjgst A EE 2722 A}
2315k FARA 42 AEE AAB) 9
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NaOH/ 0.1% SDS 504E #H7lste AL E
LA F 250M-E AFEA
scintillation  counter(LS5000  Analyzer,
Version3.1-A, Beckman instruments, USA) & A|
Z DNAWE #" wAAFS A3
2 AP 48] rdstod AleHs

liquid

@ A FQlchMEe| St HH % Y
A fds 53¢

5~83 Auigdst AFAARAEE
trypsinization§t o FFAFIE AESE
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Aletedch wiok ¥ k& A A3kal HBSS
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A7t Aol 3uCi/ml¢] *H-proline(L-[5-*H]
proline, TRK 323, 1 mCi, Amersham Co.,
UK.)S #H718la 44 7HEet Al 2w gt o5
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I, 0°CellA 587 w3l 4°CollA
1,000rpm 2.2 5¥7F YA R se A3AE
A A3, 04mle} 02N NaOHE #7}ssidt.
Eppendorf tubeel] 0.2mle] A|&E o] WL
7} tubeol] 0.15mi2] 0.15 N HCL, 1 M HEPES
buffer(pH  7.2), inhibitor
I( Aminocapronic acid, N-ethylmaleimide),

protease

protease inhibitor II{Phenylmethyl sulfonyl
fluoride, pepstatin) ¥ CaClk 5% ¥ wA
& 2x3}7] $)3l tubeoll collagenase type
VII (Sigma Co., L.O., USA) 15U%& A 7}sla,
3 WA 297 AT tubedl
collagenase® #7}3}A] ¢ 37°C AL EE
of] A 907 wioFstaich 7} tubeol 0.5mle]
10% TCA/ 05% tannic acid® #7}slal 0°C
oA 5%zF WA g b 4°CellA 1,000rpm 2
2 587 AEYAZ dAEE F 43

Total protein=noncollageneous protein+collageneous protein

dpm in collagen x 100

PCS =

{dpm in noncollagenenous protein x 54)+dpm in collagen

PCS : percent collagen synthesis (%)
dpm : disintegration per minute
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E 1. Effect of minocycline on attachment of periodontal ligament cells

hour

15 3 6
concentration( ug/ M)
0O(control) 6.83x10°+£1.22 X 10™** 1217 x10°+1.49 x 10° 1438 x10°+1.48 x10°
20 8.80x10°+1.20 x 10™* 1165 x10°+1.32 X 10° 13.88 x10°+1.02 x 10°
100 9.77 x 10°£1.70 x 10** 12.95x10°£1.49 X 10° 14.00 X 10°£0.94 x 10°

* : Significantly different from the control{P<0.05)

** : Data were expressed as mean(cell number) + S.D. of 6 determinations

3} collagenaseZ 28} tube?] A Eo| Iml
9] 02 N NaOHe| 43271 A|RE liquid
scintillation counterel]l 4] WFAMA S ZA 8} o]
olefe] FACz & whAy wdd A
58 Azl 74 AL 43] kg3l A
8 &} ot

® AR
FASH Fo4e dBATAY
(ANOVA)E o] 4-38le] BAEA 3ot

W =

1. Minocycine %{2|7} X|ZelciM o] £4
of ojXE 9%

) ZQ A Eol| 20pg/ml X 100¢g/mle]
minocyclined 15417 A& A5 AFANA
¥ BAL g 2Fe uls] FodA F7HH
glom, o] FxoEHelgch o] F A|7te]
A'G52 XNFAYH e a2 APFH o
279 fAtstglen, B4 %A f4E ¢l
QEHE 1).

=38 154)7H59t 100p#g/mle] minocyclineS-
gt M TN MEEZ)Z} 7MY Bl EF
Hol algdem, o] F Azke] AF4F Az
Z3} minocyclined] 2] Z Abolell A A Z3ef 2
apo]= WA= ] 99tr}t (Photo. 1~8).

473
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o] Z7labeich =& 20 ¥ 100ug/m 2] w2



H 2. Effect of TGF-f1 on cell proliferation of minocycline-pretreated periodontal ligament cells

Day 1 2

Groups

MoTo(control) 100.00+7.55** 100.00£6.05
MoT: 127.73+3.46* 119.50+0.78*
MzT1o 127.18+0.98* 118.88+0.67
MxTo 106.75+13.42 98.25+8.55
M2Ti 125.85+7.76* 114.68+6.78*
MiwoTio 128.23+13.34* 116.50+11.48*
MiwTo 104.05+11.37 108.05+9.91
MiwTi 129.38+2.61* 12143+2.14*
MiwTio 124.33+9.14* 119.38+3.43*

* © Significantly different from the control (P{0.05)

** . Data were expressed as mean(%) + S.D. of 4 determinations

MiTo : No minocycline, No TGF-81 application

MoT1 : No minocycline, 1 ng/ml TGF-B1 application after 1.5 hour

MzTio © No minocycline, 10 ng/ml TGF-81 application after 1.5 hour

M2To : 20 pg/ml minocycline application, No TGF-81 application

M«T1 : 20 pg/ml minocycline application, 1 ng/ml TGF-B1 application after 1.5 hour
MiwTie : 20 #g/ml minocycline application, 10 ng/ml TGF-81 application after 1.5 hour
MiwTo : 100 #g/ml minocycline application, No TGF-B81 application

MiwTi : 100 #g/ml minocycline application, 1 ng/ml TGF-B1 application after 1.5 hour
MioTwo : 100 pg/ml minocycline application, 10 ng/ml TGF-B1 application after 1.5 hour
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g 1. Effect of TGB-81 on cel profiferation in minocycline- %] 2. Effect of TGB-81 on cell proliferation in
pretreated periodontal ligament cel(1st day} minocycline-pretreated periodontal ligament cell{2nd
minocyclines Fo{8hF 15A17F wjokat o} 28+ minocyclineTH-E Fof g A Z o A

# 1 3 10 ng/m 8] TGF-f15 Fo A X2 t A2zl v BAEY AL dde
= g 2Zel ¥3 DNAgA ol folstA F7} U DNAZA o] Zadte A HAHE
3} ) 3).
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Minocycline® FoJ3 A 93 Ing/mls} 3tglon, 53] 2d3dME Y8 FE9
10ng/mle] TGF-p19te Foid}x 297 Wiy TGF-f1 Fo Z|A] minocycline Fof5 %7}
8t MEZE 2Tl w3 A3 DNAE =245 DNA 40| ztage] FFHY

Aol Z7tstd™, 20ug/m 3 100w/ ml 2

minocyclineZ F43 ¥ TGF-f1& F% 4. X|FolciMze| ScA Bty
A$ol = DNAZA ol FosA F7hskd o

=38 20ug/ml 3 100ug/m 2] minocycline¥H-& 1974 1 9 10ng/m e TGF-1EHS £
A gt FellHE HzFol vls] DNAZA o g 73} 100ug/ml 2] minocycline?tg Fof 8t
428} A FAscHE 3) Z 2 100ug/ml 2] minocyclines 2|t 15

2% 35 29 4 27 19 20709 DNA - A1 ol 10 ng/9) TGF-AS Aely 29|
g42e 19 £¥2A 2L FEe  Fu YA dEzd s $28 3
minocyline ] Zo) 4, TGF-l $e20] TGF &% B3, B8 25 223 v5sh
Bl 52U DNARA el @A 27} o ASE ARE 2o (F 4.

H 3. Effect of TGF-f1 on [3H]-thymidine incorporation of minocyline-pretreated periodontal ligament cells

Day 1 2
Groups
MoTo(control) 100.00+10.22** 100.00£6.75
MiTh 178.73+£21.13* 169.48 +22.08*
MzT1o 148.70+8.45* 202.08+30.20
MaTo 81.2316.24 75.95+6.99
MuxT! 158.93+25.09* 139.83+13.15*
MioT10 13250+36.95* 151.08+7.64*
MiwTo 85.801+3.32 59.10+3.79
MiooTh 175.40+3.21* 118.13+£9.58*
MiooTe 152.00+10.82* 130.48 +7.72*

* . Significantly different from the control (P < 0.05)

* . Data were expressed as mean(%) £ S.D. of 4 determinations

MoTo : No minocycline, No TGF-81 application

MoT: : No minocycline, 1 ng/ml TGF-1 application after 1.5 hour

M20T10 : No minocycline, 10 ng/ml TGF-81 application after 1.5 hour

MxTi : 20 pg/ml minocycline application, No TGF-B1 application

M20T1 : 20 pg/ml minocycline application, 1 ng/ml TGF-$1 application after 1.5 hour

MinTw © 20 pg/ml minocycline application, 10 ng/ml TGF-f1 application after 1.5 hour
MiwTo : 100 #g/ml minocycline application, No TGF-81 application

MiwT1 : 100 #g/ml minocycline application, 1 ng/ml TGF-B1 application after 1.5 hour
MioTi0 :100 pg/ml minocycline application, 10 ng/ml TGF-f1 application after 1.5 hour
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¥ 4. Effect of TGF-81 on total protein synthesis of minocycline-pretreated periodontal ligament cells

Day 1 2
Groups
MuTo( control) 904.35+353.98** 607.58 +64.15
MoTh 487.95+108.63* 2459.80 +423.58*
MoTho 561.50+87.36* 2452.35+333.68*
MaTo 911.63+104.53 1585.40+184.79*
Mz2Th 749.20+33.62 2378.00+200.99*
MiwTw 1008.70+279.50 2996.65 1 659.02*
MiwTo 625.80119.06* 1478.05£502.07
MiwT 640.10+119.44 1090.07 £ 264.47*
MiwTo 569.70439.33* 1358.73+355.31*

* : Significantly different from the control (P { 0.05)
** : Data were expressed as mean(dpm) + S.D. of 4 determinations

MoTo : No minocycline, No TGF-f1 application

MoTt : No minocycline, 1 ng/ml TGF-B1 application after 1.5 hour

MoTw : No minocycline, 10 ng/ml TGF-B1 application after 1.5 hour

MaTy : 20 #g/ml minocycline application,

M2«T: : 20 pg/ml minocycline application, 1 ng/ml TGF-Bl application after 1.5 hour
MuwoTw © 20 #g/ml minocycline application, 10 ng/ml TGF-f1 application after 1.5 hour
MioTo : 100 #g/ml minocycline application, No TGF-$1 application

MuwoT1 : 100 #g/ml minocycline application, 1 ng/ml TGF-81 application after 1.5 hour
MiwoT1 :100 #g/ml minocycline application, 10 ng/ml TGF-#1 application after 1.5 hour

(%}
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@ Mo
Bn 150 B
Mo W

100

50

0

17 3 Effect of TGF-81 on ‘H-thymidine incomporation in 1] 4 Effect of TGF-f1 on °H-thymidine incorporation in
minocyciine-pertreated pediodontal igament cel{1st day) minocycline-pertreated pediodontal igament celi(1st day)

29 Fo A= 100 pg/ml 2] minocyclined Fo
3+ ¥ 1 ng/mi®] TGF-f1& Foi3 &2 A9
3 D= AP A AL g

R oA Frtslgid (& 4).
19 72| minocycline ¥]Fo{#l|A] 1 ng/mi 2|
TGF-fl Fol79 Fhwia A2 TGF-Al
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173 5. Effect of TGF-#1 on total protein synthesis in

minocycline-pretreated periodontal ligament
celis(ist day)

vl Fo ol wla froEHAl FHaEg e, 20
2 100 wg/m 2] minocycline Fof Foll A=
TGF-AIS] 5o W2 §218 2ol ekt
A eskel. Y3 x| TGF-Al Fof Foll A
minocycline ==} W2 W3I}E ¥ | ng/ml
9] TGF-f1 FFoA 20ug/m 2] minocycline
Fo]F¢| minocyclined] Fo 2ol Ml ol &
2717} Jebtal 10 ng/m TGF-Al-& Foidh
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Fo3lA] o Folvt 100ug/mi
S Folak ol vlsf folg A g4 e
F7Ve Beo (2% 5).

29] 2| A] 100ug/m! minocycline o] & A
98 1 ng/m 2 10ng/ml TGF-B1 Fo]o
TGR-AIT Felshn) 92 Tuch i 94
o] $-9l8H4 Zr}slgdcl =3l lng/mi 3} 10ng/
ml 52 TGF-A1E 23t A% 100ug/m2)
minocycline 2.2 A § Fo] minocyclines
A2lea L TR folg FaE By,
TGF-f1& AHesaA 4 FAME
minocyclined A28t Fo|] minocyclined A
AEs2] L FRG folst F1E Hodn
(29 6.
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5. AFoIfMES] BAY BAS &%
£ 5% 2993 $4%F 2YA) A8
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21§ 6. Effect of TGF-f1 on total protein synthesis in
minocycline-pretreated periodontal ligament
celis(1st day)

\_.

&S el Aoz A 1939 A4S
100 wg/ml 2} minocycline2. 2 AAje]s}a 1 ng/
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oM E 2 FAE 58 B9 2d
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¢ & 293 AL Bk 7).
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A5 #AAE B9, FY3 TGF-Al 5%
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H 5. Effect of TGF-81 on percent collagen synthesis of minocycline-pretreated periodontal ligament celi

Day i 2

Groups

MuTo( control) 533075 32.37£8.35
MiTi 4.00£0.53 23.64 £7.00*
MoTo 5424084 17.99+5.05*
MaTo 570£1.16 17.74 £4.79*
M2T1 7281074 23.06£3.01*
MiwTo 421x175 20.45+6.52*
MiwTo 819535 9.45+3.34*
MiT1 15.77 +9.36* 8.12+297*
MiwTw 6.83+1.36 7.58+347*

* © Significantly different from the control (P { 0.05)

*k .

. Data were expressed as mean(%) + S.D. of 4 determinations.

MvuTo : No minoeycline, No TGF-B1 application

MuT1 : No minocycline, 1 ng/ml TGF-B1 application after 1.5 hour

MuTie © No minocycline, 10 ng/ml TGF-81 application after 1.5 hour

Ma0T: 20 pg/ml minocycline application, No TGF-81 application

M2«T: © 20 pg/ml minocycline application, 1 ng/ml TGF-$1 application after 1.5 hour

MiwwTio : 20 p#g/ml minocycline application, 10 ng/ml TGF-f1 application after 1.5 hour

MinTo © 100 #g/ml minocycline application, No TGF-£1 application

MwT1 : 100 pg/ml minocycline application, 1 ng/ml TGF-f1 application after 1.5 hour

MiwTiw 100 #g/ml minocycline application, 10 ng/ml TGF-B1 application after 1.5 hour
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17 7. Effect of TGF-f1 on percent collagen synthesis in
minocycline-pretreated periodontal figament cell(1st
day)
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713 8. Effect of TGF-#1 on percent collagen synthesis
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ALZl § &= 4dY(explanation of photography)

photo. 1 : minocycline untreated group, 1.5 hours, x40

photo. 2 : minocycline 100ug/ml treated group, 1.5 hours, x40
photo. 3 : minocycline untreated group, 1.5 hours, x100

photo. 4 : minocycline 100ug/m! treated group, 1.5 hours, x100
photo. 5 : minocycline untreated group, 6 hours, x40

photo. 6 : minocycline 100ug/m! treated group, 6 hours, x40
photo. 7 : minocycline untreated group, 6 hours, x100

photo. 8 : minocycline 100ug/m! treated group, 6 hours, x100
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-Abstract-

Effects of TGF-81 on Cellular Activity of
Minocycline-Pretreated Human Periodontal Ligament Cells

Seung-Oh Yang, Hyung-Keun You, Hyung-Shik Shin
Department of Periodontology, College of Dentistry, Wonkwang University

The initial events required for periodontal regeneration is the attachment, spreading, and
proliferation of appropriated cells at the healing sites. These have been reported that minocycline
stimulates the attachment of periodontal ligament cells, and also TGF-81 enhances the proliferation
of periodontal ligament cells. The purpose of the present study was to evaluate the effects of TGF-8
1 on the cellular activity of minocycline-treated human periodontal ligament cells.

Periodontal ligament cells were obtained from the explants of healthy periodontal ligaments of
extracted 3rd molars or premolar teeth extracted from the patients for orthodontic treatment. The
cells were cultured in minimal essential medium(a-MEM) supplemented with 10,000units/ml
penicillin, 10,000ug/ml streptomycin and 10% FBS(fetal bovine serum) at 37°C in a humidified
atmosphere of 5% carbon dioxide and the 5th to the 8th passages of the cells were used.

To evaluate the effect of minocycline on cell attachment, the cells were seeded at a cell density of
15x10* cells/well in 24-well culture plates and treated with 20ug/ml and 100ug/ml of minocycline for
15 h. After trypsinization, the cells were counted with hemocytometer and were taken photographs
for observation of cellular morphology.

To evaluate the effect of TGF-B1 on minocycline-pretreated periodontal ligament cells, the cells
were seeded at a cell density of 1X10* cells/ well in 24-well culture plates and treated with 204g/ml
and 100 pg/ml of minocycline for 15 h. After incubation, 1 and 10ng/ml of th-TGF-Bfl were also
added to the each well and incubated for 1 and 2 days, respectively. Then, MTT assay, DNA
synthesis(*H-thymidine assay), and protein and collagen assay(3H-proline assay) were carried out.

In the MTT assay, after 200ul MTT solution(concentration of 5mg/ml) were added to the each
well of the 24-well plates and incubated for 3 hours, and 200 ul DMSQO were added so as to
dissolve insoluble blue formazan crystals which was formed in incubated period. Then it read plates
on a ELISA reader.

For mitogenic assay, 1 uCi/ml *H-thymidine was added to each well for the final 2 hours of the
incubation periods. After labeling, the wells were washed 3 times with ice cold PBS and 4 times with
5% TCA to remove unincorporated label and precipitate the cellular DNA. DNA, with the
incorporated *H-thymidine, was solubilized with 500 ul of 0.1% NaOH/0.1% SDS. A 250 ul aliquot
was removed from each well and placed in a scintillation vial with 4ml of scintillation cocktail. Using
an liguid scintillation counter, counts per minute(CPM) were determined for each samples.
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3 uCi/ml *H-proline was added to each well for the final 4 hours of the incubation periods and
total protein and percent collagen synthesis were carried out.

The results indicate that minocycline treated group with 100ug/m! concentration for 1.5 hours
significantly increased than that of control in cell attachment, and cell process is also evident
compared with that of control in cell morphology, and the cellular activity and DNA synthesis rate
of cells treated minocycline and TGF-f1 significantly increased than that of control values, but were
below to values of the TGF-B1 only treated group in MTT assay and “H-thymidine assay, and the
total protein synthesis of minocycline and TGF-f1 treated group also significantly increased than
that of control values, but the percent collagen synthesis of tested group significantly decreased to
compared with control.

On the above the findings, the tested group of minocycline and TGF-B1 did not increase the effect
on the cell activity than TGF-B1 only tested group and the tested group of minocycline inhibited cell
activity. This results indicate that minocycline was effective on cell attachment in early stage, but it
is harmful to cell activity, that inhibitory effect of minocycline was compensated with stimulatory
effect of TGF-B1.

490



	adsgwe: 
	re: 
	cxzhwe: 
	asdgwe: 


