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Response of fetal rat calvarial cells on mineral trioxide aggregate after IL-1B stimulation
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ABSTRACT

Purpose: The purpose of this study was to investigate the ability of Mineral trioxide aggregate(MTA) to support osteo-
clastic differentiation from fetal rat calvarial cell.
Methods: In this study, response of IL-6, RANKL, and OPG in fetal rat calvarial cells stimulated with IL-15 on MTA
was evaluated by ELISA and RT-PCR.
Results: The results were as follows; there was no significant difference between glass and MTA at 5days. In ELISA anal-
ysis, Glass group and MTA group showed similar IL-6 expression, Glass+IL-15 group and MTA+IL-13 group showed sim-
ilar IL-6 expression. In RT-PCR analysis, Glass group and MTA group showed similar IL-6, RANKL, OPG mRNA ex-
pression, MTA+IL-18 group and GlasstIL-15 group showed 3 fold increase of IL-6 and RNAKL mRNA expression when
compared with MTA group. All groups showed similar OPG mRNA expression.
Conclusions: MTA does not suppress cell proliferation and increase the proinflammatory cytokine that induce
osteoclastogenesis. Thus, MTA is biocompatible material that could be used in various clinical conditions.

(J Korean Acad Periodontol 2009;39:359-365)
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Table 1, Amplication Primer Sets Used in Polymerase Chain Reaction

Primer Expected base pairs

GAPDH-sense(+) 418
GAPDH-antisense(-)

RANKL-sense(+) 499
RANKL-antisense(-)

OPG-sense(+) 492
OPG-antisense(-)

IL-6-sense(+) 638

IL-6-antisense(-)

Sequence(5'-3")
CACCATGGAAGGCCGGGG
GACGGACACATTGGGGGTAG
CAGCACTCACTGCTTTTATAGAATCC
AGCTGAAGATAGTCTGTAGGTACGCC
TGTAGAGAGGATAAAACGG
CTAGTTATAAGCAGCTTAT
ATGAAGTTCCTCTCTGCAAGAGACT
CACTAGGTTTGCCGAGTAGATCTC

PCR programs

94C 94C 60C 72C 72C

GAPDH 1 min 1 min 2 min 1 min 10 min
25 Cycles

94C 94C 50C 72C 72C

IL-6 OPG RANKL 1 min 1 min 2 min 1 min 10 min
30 Cycles

GAPDH indicate glyceraldehyde—3—phosphate dehydrohenase; RANKL, receptor activation of nuclear factor kB ligand; OPG, osteoprote—

gerin; IL—6, interleukin—6,
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Table 2. Cell Proliferation Assay After 3 Days and 5 Days
of Culture on Glass and MTA
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Table 3. Mean Concentration of IL—6 in Cell Culture on
Glass, MTA, MTA+IL—10, Glass+IL—18 (pg/ml)

Glass MTA
3days 0.292 0.225*
5days 0.360 0.342

1 day 3 days
Glass 31.242.0 35.8415.0
MTA 95.9+33.7* 73.0¢15.4°
MTA+IL-18  226.2+13.1*"  108.9427.5°
Glass+IL-13  248.7+27.08"  92.3+18.4°

* . Significantly different compared to glass at day 3 (p ¢ 0.05).

04
035 1 L T
0.3 A
025
02
015 A
01 1
005 A

Glass MTA

Figure 1, Cell proliferation assay after 3 days and 5 days
of culture on glass and MTA.
" - significantly different compared to glass at day 3 (p(0.05),
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* : Significantly different to Glass at day 1 (p { 0.05).
+ & Significantly different to MTA at day 1 (p ¢ 0.05).
§ : Significantly different to Glass at day 3 (o ¢ 0.05),

300

3 days
250 A

*4
200 -
150 |
§
100 [
50 T
o LB

Glass MTAHL= 16 GlassHL-1G

Figure 2. Mean concentration of IL—6 in glass, MTA,
MTA+IL—16, glass+IL—105,

" : Significantly different to Glass at day 1 (p(0.05),

7. Significantly different to MTA only at day 1 (p(0.05),

$ : Significantly different to Glass at day 3 (p(0,.05),
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3. RT-PCR Gene expression analysis

A3 wfeF 79! & IL-6, RANKL, OPG, GAPDH -9-%14}
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300 A

250 +

200 A
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100 A
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0 - T T T

Glass MTA MTAHL-1B Glass+IL—13

Figure 3 Reverse transcription—polymerase chain reaction
(RTc—PCR) analysis of IL—6, RANKL and OPG mRNA ex—

pression related to GAPDH means in rat calvarial cells,
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