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Table 1. Root canal sealers used in this study

Materials Group Batch No. Manufacturer
Tubtiseal TS 3604-00340 Kerr, USA

N2 (Universal) N2 1091, 1101 AGSA, Switzerland
AH26 AH 910621 DeTrey, Switzerland
Sealapex SP 3604-18432 Kerr, USA
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Table 2. Scoring system for evaluation of cytotoxicity in SDH activity test

Score Appearance of cell-material contact area Cytotoxicity
4] No difference in staining intensity compared with control area None
1 A zone of reduced staining intensity,
or an unstained zone <7 mm wide Mitd
An unstained zone 7 to 11 mm wide Moderate
An unstained zone 2> 11 mm wide Severe

Table 3. Score of SDH activity test

Group Time 2 hours 20 hours
Control 0 0

TS 2 3

N2 2 3

AH 2 3

sP 0 1
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Table 4. Results of 5! Cr release from fibroblasts exposed to four root canal sealers following exposure time

(% lysis)
Time
30 min 60 min 120 min 240 min
Group

TS 58.60 + 5.22 64.63+£3.76 81.94+1.33 81.98 £2.87
N2 47.32 £10.06 4991 £2.38 60.85 £ 227 68.256%+1.23
AH 37641 4.13 51.77 £4.03 71.67 £3.04 79.64 £5.20
SP 46.97 * 0.85 55.88+1.12 56.53 +1.28 61.71 £5.87

{Mean % S.D.)
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Fig. 2. Effects on growth of fibroblasts ex-
posed to four root canal sealers for 1,3,

and 6 days.

Table 5. Results of viable cell count following exposure time (><1O4 cells/well)

Time
1 day 3 days 6 days
Group
Control 2520+0.70 84.67 £11.23 101.50 £ 7.56
TS 18.07 £ 1.89 12.00% 0.00 4,30 £ 0.51
N2 _— _—
AH 0.92 £0.31 -
SP 21.23%+1.38 2530+ 0.41 64.30 +4.09
{Mean £ S.D.)
N29] 7% 14, 3d % 6% ZAFFo vy A velstet(Table 5, Fig. 2,10,15 =),
Aoz AR AIE oj=AE FujEs 2x 3 AzFS AE AZS(E AZdolA
Qeiont A= Az} FaElx] 9ekek(Table Trypan-blueol] 98] JAx F2 Az45 )

5 Fig. 8 13 #=).
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10* cells/well® w7 »|al] A3 743}
Rom 3943 6dole ME AZE BRE F
g12lcH(Table 5, Fig. 9, 14 #=x).

Sealapex9] 7% 19l 21.23x10* cells/
wellz 272 ¥ Aolr} ¢laloy 3ol
25.3%10% cells/sell2 19 uja] A& AL
471 47F Fr71slga, 6¥ole 64x10¢ cells/
wellZ A3 ZFrlsiglovt z2FugE o
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Table 6. Results of cell viability test (%)

Time 1 day 3 days 6 days
Group
Control 9433+ 1.25 87.20£1.985 98.83 £0.256
TS 90.00 £0.96 76.10%2.16 79.93+£2.36
N2
AH 757 £2.04
SP 80.67 £6.55 67.84 £1.90 91.90 £0.81
{Meant S.D.)

4 Lo . .
Table 7. ! C-leucine incorporation rate of fibroblasts exposed to four root canal sealers following

exposure time (%)

Time
Group

1 day 3 days 6 days
TS 24,65 1392 0.84 £0.02 0.27 £0.06
N2 2082 +£296 0.72£0.08 0.29 £ 0.056
AH 20.37 £2.76 0.79 £0.01 0.34 £0.02
SP 48.98 £4.97 43.39 £282 34391244
(Mean £5.D.)
incorporation rateql 1% 20605.5+4661.5
cpm, 3% 5020.5+130.5 cpm, 6% 14751.0+
1241 cpmE 100% =2 38 = 23 AL
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EXPLANATION OF FIGURES

Photograph of SDH activity test for 2 hours
Photograph of SDH activity test for 20 hours
Vital stain for 1 day in Control (X100)

Vital stain for 1 day in Tubliseal (X100)
Vital stain for 1 day in N2 (X100)

Vital stain for 1 day in AH26 (X100)

. Vital stain for 1 day in Sealapex (X100)
1.
12.
13.
14.
15.

Fibroblasts cu'tured for 6 days in Control (X100)
Fibroblasts cultured for 6 days in Tubliseal (X 100)
Fibroblasts cultured for 6 days in N2 (X100)
Fibroblasts cultured for 6 days in AH26 (X100)
Fibroblasts cultured for 6 days in Sealapex (X100)
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— Abstract—

THE CYTOTOXIC EFFECTS OF ROOT CANAL SEALERS ON
FIBROBLASTS IN HUMAN PERIODONTAL LIGAMENT

Gwang - Hee Lee, Ho - Young Choi, Byung - Soon Min,
Sang - Jin Park, Gi - Woon Choi
Department of Conservative Dentistry, College of Dentistry, Kyung Hee University

The purpose of this study was to evaluate for the cytotoxicity of root canal sealers — Tubli-
seal, N2, AH26, and Sealapex — on fibroblasts cultivated from human periodontal ligament.
Succinate dehydrogenase activity test and SICr release test were performed to evaluate the short-
term cytotoxicity. According to 1,3 and 6 days vital cell count and 14 CHeucine incorporation
rate to fibroblasts were evaluated.

The results of this study were as follows:

1. In the test of SDH activity by millipore filter method, Sealapex showed mild cytotoxicity
but Tubliseal, N2 and AH26 showed severe cytotoxicity.

2. In S'Cr release test, Tubliseal was the most cytotoxic sealer tested, and rank ordered the
relative cytotoxicity of the other sealers tested as follows: AH26, N2, Sealapex.

3. In the test of viable cell count, cytotoxicity in Tubliseal was continued because vital cell
number reduced with time. Because vital cell was not showed in N2 and AH26 at 1 day, it
was recognized that N2 and AH26 exhibited severe cytotoxicity. In Sealapex, vital cell
number increased remarkably with time, so it showed that cytotoxicity decreased with
time.

4. In **C-leucine incorporation rate test, protein sythesis was not produced in Tubliseal, N2
and AH26 after 3 days, it showed that cytotoxicity in Tubliseal, N2 and AH26 was severe,
Although protein synthesis in Sealapex decreased with time, it continued after 6 days. There-

fore Sealapex has been exhibited mild cytotoxicity.
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