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Amphotericin-B7} -8 1% antibacterial-antifungal
solution(Gibco, USA)T} 10% FBS(Gibco, USA)E 3
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Table 1, Effects of bioactive glass and natural coral on ALPase activities of PDL cells,

AlLPase Activity(nM PNP/30min/104 cells)

Day !

Control Natural coral Natural coral Bioactive glass  Bioactive glass
0.3mg/ml 1,0mg/ml 0.3mg/ml 1.0mg/ml
5 3,73£0,52 2.4110,68° 1,37+0.12**% 3,65%+1.36 1,78+0.73*
7 4.95%0,64 3.11+0.48° 2,8410,36* 4.46+1.16 2,29%0.73
*P(0,05, **P (0,01 : significantly lower than control,
TP(0.05, : 1 mg/ml of Biocoral was significantly lower than 0.3 mg/ml of Biogran.
6
5 R
8 1 Control
% DR {7 Natural coral 0.3mg/ml
£ I (] Natural coral 1.0mg/ml
e i | | Bioactive glass 0.3mg/ml
g T M Bioactive glass 1.0mg/ml
=
=
5d 9d

Figure 11, Effects of bioactive glass and natural coral on ALPase activities of PDL cells,
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Table 2, Effects of bioactive glass and natural coral on *H-proline and 3H-leucine incorporation by PDL cells,

3H-proline and 3H-leucine uptakes(cpm)

Control Natural coral Natural coral Bioactive glass  Bioactive glass
0.3mg/ml 1.0mg/ml 0.3mg/ml 1,0mg/ml
3H-proline 55.25%6.95 58.25%12,50 54.25+5.12 61.75%11.59 46.501+9.03
*H-leucine 18.6711.53 20.00+4.24 18.50£5.69 19.00£7.81 21,50%6,02

No statistical differences were found between any two groups in uptakes of *H-proline and *H-leucine,

Control

71 Natural coral 0,3mg/ml

[] Natural coral 1,0mg/mi
[J Bioactive glass 0.3mg/ml

M Bioactive glass 1,0mg/ml

80 T
g 40
T
0 I
3H-Proline 3H-Leucine

Figure 12, Effects of bioactive glass and natural coral on 3H-proline and 3H-leucine incorporation by PDL cells,

vjok 4 Fo] AT, 27T AY¥E EF
3H-proline®} 3H-leucine?] F-3A F94 =
o) ¢19iTh (Table 2, Figure 12),

4 DNAEY 53

3H-thymidine?] F5 1A o= thz=To
EE AUTEG FH =34 53 AdET

o] z}o]7} ZTHP(0.01). AP E BGO.3
0] BCO.3T R4 Al ATHP(0.05). v ¥
28R o= thzo] F FANE R {5 =
AATHP(0.01) W AHF-2lt = #ol7} giict. AE
A BC1.0T+0] BCO.3TRT; FoJ3HA Wke
(P{0,05), BG0.373} BG1.03& 2% 2L 559
Biocoral# R o} F-25HA] 323ktHP(0.01), ¥ Y3L A
= BE A¥To] Yz vls) A3 @i}

Table 3, Effects of bioactive glass and natural coral on 3H-thymidine incorporation by PDL cells,

3H-thymidine uptakes(cpm)

Ry Control Natural coral Narural coral Bioactive glass ~ Bioactive glass
0.3mg/ml 1.0mg/ml 0.3mg/ml 1.0mg/ml
1 492.0+60.8 192,.8+19,19* 189.51+9.19* 284.7+60.0°* 191.0%28.8™
2 604.3£37.0 449.3+41,6* 291.5+17 7% 617,7+38,17%  564,0+£12,5~
3 2711,5+48.8 866.51+74,2* 309.3+52,0% 1497.0£302,6*  1171,5%34,6"
4 558.51+113.8 543.31+135.9 365.5%143.1 533.0+31.3 368.0£107.2

*P(0.05, *P(0.01 : significantly lower than control,

'P(0.05, ' *P(0,01 : Biogran was significantly higher than Biocoral at the concentration of 0,3 mg/ml,
**P{0.01 : Biogran was significantly higher than Biocoral at the concentration of 1 mg/ml,
P (0.01, : Biocoral 1mg/ml was significantly lower than Biocoral 0.3 mg/ml.
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[8 Control

Natural coral 0 3mg/ml
[J Natural coral 1,0mg/ml
Bioactive glass 0.3mg/ml
M Bioactive glass 1,0mg/m

Figure 13, Effects of bioactive glass and natural coral on 3H-thymidine incorporation by PDL cells,

5 BCL.OF0] BCO.37 Brh Witk BGLOowe] 22 ith zh AgFulolr e AzhE 3012 B 3U7}
TR AANETRG FUCE(P(.01). BjHAA R 2T ¥)E] ¥ DNA §A4L Bola gleny
dE iz 2 2 AT 2lol7k g2ich BG0.3 4ol #}o)7h Y1t (Table 3, Figure 13),

23 BG1.0PZE 14 F<F 2po)7F e tA] 9

Table 4, Effects of bioactive glass and natural coral on the PDL Cell proliferation,

cell number( x 10")

Day

Control Natural coral Natural coral Bioactive glass  Bioactive glass
0.3mg/ml 1.0mg/ml 0.3mg/ml 1.0mg/ml
1 3.00+0,20 2,75%0,20 2,67+0.11 2,67%0.24 2,58+0.11
3 3.31£0,20 3.08%0,12 2,91+0,.12* 2,83+0.42 2,83+0.12¢
5] 4.08%0.31 3.91£0.31 3.91%0.42 3.75%0.54 3.6710.12
7 4.67+0.47 4.58%+0.23 4,25%0.35 4,50%0,.25 4.00%0.41
9 6.4140,42 6,25%+0.20 6,2510,54 6,4110,42 6.3310.42

*P(0.05: significantly lower than cé)ntml,

[ Control

Natural coral 0.3mg/ml
[ Natural coral 1,0mg/ml
[ Bioactive glass 0.3mg/ml
B Bioactive glass 1.0mg/ml

cell number( x 10%)

Figure 14, Effects of bioactive glass and natural coral on the PDL Cell proliferation,
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Phase contrast micrograph of control group at 4 days(x 132).

The human periodontal ligament fibroblast(HPLF) were confluent, taking the form of a monolayer
with no overlapping cells. The HPLF showed spindle or stellate morphology with prominent cyto-
plasmic processes and narrow intercellular spaces.

Phase contrast micrograph of BC0.3 group at 4 days(x 132),

The HPLF showed similar morphology compared to control group. The particles of natural coral
were observed in close contact with PDL cells and intercellular spaces, The patrticles, despite many
washes, remained in contact with the HPLF, suggesting either adhesion or internalization of the
particles,

Phase contrast micrograph of BC1.0 group at 4 days(x 132),

The HPLF showed similar morphology compared to control group. The particles of natural coral
were observed in close contact with HPLF and intercellular spaces.

Phase contrast micrograph of BG0.3 group at 4 days(x 132).

The HPLF showed similar morphology compared to control group. The particles of bioactive glass
were observed in close contact with HPLF and intercellular spaces,

Phase contrast micrograph of BG1.0 group at 4 days(x 132),

The HPLF showed similar morphology compared to control group. The particles of bioactive glass
were observed in close contact with HPLF and intercellular spaces,

Transmission electron micrograph of BG1.0 group at 6 days(x 15,000),

The HPLF showed phagolysosomes containing the particles of bioactive glass(arrow) and many
RER,

Transmission electron micrograph of BCO.3 group at 6 days(x 10,000).

The HPLF showed internalization of the particles of natural coral(arrow) with many mitochondria
and RER,

Transmission electron micrograph of BC1.0 group at 6 days(x 15,000).

The particles of natural coral(arrow) were observed in close contact with the HPLF and the normal
feature of cell organells were preserved.

Scanning electron micrograph of BG1.0 group at 6 days(x 3,000).

The particles of bioactive glass(arrow) were attached to the HPLF,

Figure 10. Scanning electron micrograph of BC1,0 group at 6 days(x 3,000)

The particles of natural coral(arrow) were overlapped by HPLF,

Figure 15. Light micrograph of control group at 4 days(X 10, Arizalin red stain),

There were no mineralized nodules,

Figure 106, Light micrograph of control group at 30 days(x 10, Arizalin red stain),

A little mineralized nodules(arrow) were observed,

Figure 17. Light micrograph of BGO.3 group at 4 days(x 10, Arizalin red stain).
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The particles of bioactive glass(arrow) were observed.
Figure 18. Light micrograph of BGO,3 group at 30 days(x 10, Arizalin red stain),

The mineralized nodules were observed around the particles of bioactive glass(arrow),
Figure 19, Light micrograph of BG1,0 group at 4 days(X 10, Arizalin red stain),

The particles of bioactive glass(arrow) were observed,
Figure 20, Light micrograph of BG1,0 group at 30 days( x 10, Arizalin red stain),

The mineralized nodules were observed around the particles of bioactive glass(arrow),
Figure 21, Light micrograph of BC0,3 group at 4 days(x 10, Arizalin red stain),

The particles of natural coral(arrow) were observed,
Figure 22, Light micrograph of BCO.3 group at 30 days( X 10, Arizalin red stain),

The mineralized nodules were observed around the particles of natural coral(arrow),
Figure 23, Light micrograph of BC1.0 group at 4 days( x 10, Arizalin red stain),

The particles of natural coral(arrow) were observed,
Figure 24, Light micrograph of BC1.0 group at 30 days(x 10, Arizalin red stain),

The mineralized nodules were observed around the particles of natural coral(arrow),
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-Abstract-

Biological Effects of bioactive glass and natural coral
on periodontal ligament fibroblast-like cell behavior

Sung-Kyu Shim, Soo-Boo Han
Department of Periodontology, School of Dentistry, Seoul National University

The purpose of this study was to evaluate the effects of bioactive glass and natural coral on the human peri-
odontal ligament fibroblast(HPLF) behaviors during the regeneration process of peridontium, To determine the
cellular events occuring in the presence of the particles of bioactive glass and natural coral, HPLF were isolated
from healthy premolar teeth extracted for orthodontic treatment, Cells were cultured in #MEM at 37T, 5%
CO2, 95% humidity incubator, Bioactive glass and natural coral were powdered, and each particles({40um)
were placed on the cultured cells at the concentration of 0.3mg/ml, and 1,0mg/ml for experimental group. In
control group no particles were added, And each group was evaluated by examining the cell morphology
under phase-contrast micrograph at 4 day and transmission electron micrograph(TEM) and scanning electron
micrograph(SEM) at 14 day, alkaline phosphatase activity at 5 and 9 day, protain synthesis at 4 day, DNA syn-
thesis at 1, 2, 3 and 4 day, cell proliferation at 1, 3, 5, 7 and 9 day and the formation of bone nodule at 30 day
after culturing all groups in mineralizing supplemented mediun, No significant changes in cell morphology by
adding these two matirials were found under phase contrast microscopy and TEM, HPLF phagocytocized each
particles suggesting that HPLF is involved in the process of resorbing each particles and that biocactive glass
were more biocompatible than natural coral, The ALPase activity of bioactive glass 0.3 mg/ml was similar with
control groups and all the rests of control groups were significantly low(P(0.01) indicating a transient dediffer-
entiation of HPLF in the presence of bioactive glass and natural coral particles. There were no significant differ-
ences of protein synthesis between all groups. The DNA synthesis in experimental groups were significantly
lower than control groups at 1, 2 and 3 day (P<0.01) but became similar to control groups at 4 day. Between
control groups, the DNA synthesis in bioactive glass 0.3mg/ml group was significantly higher than other
groups(P{0.01), Cell proliferation in natural coral 1,0mg/ml and bioactive glass 1.0mg/ml groups were signifi-
cantly lower than control group at 3 day(P({0.05) and there were no differences at 5, 7, 9 day. There were
more bone nodule formation in experimental groups than in control groups. In conclusion, these results indi-
cated that bioactive glass and natural coral have some effects of a transient dedifferentiation on HPLF and
regeneration of periodontal tissues, however any significant cytotoxic effect on HPLF by these two particles

were not found,

Key words : periodontal ligament fibroblast; bioglass; natural coral; , ALPase activity; protein synthesis; DNA

synthesis; bone nodule,
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