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THROUGH THE DENTINAL TUBULES OF CERVICAL AREA
ON CULTURED FIBROBLAST CELLS
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The purpose of this study was to evaluate the effects of bleaching agent through the dentinal tubules of
cervical area in the intracoronal bleaching of pulpless teeth on cutured fibroblast cells.

Extracted human incisors were enlarged to #40 K-file and obturated with gutta-percha and AH 26 sealer.
The gutta-percha was removed to 2mm below the cementoenamel junction of the root. The teeth were divided
into 3 experimental and control groups. '

Experimental groups

Experimental group 1: Temporary inlay wax filld with 30% H0, in pulp cavity.
Experimental group 2 : Temporary inlay wax filld with 30% HO, in pulp cavity after placement of ZOE
cement to cementoenamel junction.
Experimental group 3 Temporary inlay wax filld with 30% HO, inpulp cavity after application of Copalite
to cementoenamel junction.
Control group : Temporary inlay wax filled without 30% HiQ. in pulp cavity under the same condition
at each experimental group.

Each tooth was immersed in well of multidish cultured fibroblast cell for 48 hours. The cellular multiplication
and cell viability were calculated at the interval of 1, 3, 5, 7 hours and the morphological changes in well
were observed and their photographs were taken with inverted microscope

The obtained results were as follows :

(1) The cellurar muitiplicaton and cell viability decreased in all experimental groups at 1 hour after experiment

and the morphology of fibroblast cell was changed from star shape to round.

(2) The cell viability was lowered to 34% in experemental group 1, 44% in experimental group 2, and

38% in experemental group 3 at 3 hours after experiment.
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(3) The cell multiplication was decreased to 54% in experemental group 1, 47% in experemental group
2, and 40% in experemental group 3 at 7 hours after experiment.
(4) The decrease of cell number and morphological changes of fibroblast cell were remarkable in experimental

group 1, group 3 and 2 in order

These results suggest that the fibroblast cells receive severe damage by 30% Hz@SOMiOﬂl@l@dﬂltO@
the dentinal tubules and the dentinal tubules are able to be obturated better by ZOE cement than by Copalite.
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Table 1 Effects 30% HjO: within pulp cavity upon cell multiplication(X 10%cell/me).

Experimental hour
Group St AN 1hr 3hr hr Thr
Control 2.0 6.5+1.4* 7.8 +0.4 81205 85=05 10.2£0.5
Wax only 2.0 6.6+ 2.4 7.5 +1.2 7.66+2.1 8.08+£2.3 8.18%£2.2
Tooth only 2.0 6.5 0.4 7.6 £1.2 7.5 +2.9 7.8+0.6 8.75*1.7
Exp. L 2.0 6.4+ 2.4 55+1.4 5.08t1lL5 5.41£2.0 4.41+2.0
Exp. 2. 2.0 6.5+ 2.4 5.96+2.7 5.41+2.1 5.8=+1.1 4.75+1.7
Exp. 3. 2.0 6.5+ 2.4 581+1.6 5.58+2.4 5.41+0.8 4.08:1.6
Exp. 1. Control 2.0 6.5+ 2.4 7.3 +1.3 7.55+3.1 7.55+1.8  8.37£0.7
Exp. 2. Control 2.0 6.5+ 2.4 7.6 £1.2 7.5+2.5 7.8+£21 812+0.4
Exp. 3. Control 2.0 6.5+ 2.4 6.25+1.2 7.0+£0.3 7.3+1l1 837:l.1
Mean+ S.D.
Table 2. Relative growth rate(R.G.R) as assessed by cell colony area.
Experimental hour
Group 1br 3hr Shr 7hr
Wax only 90 A B 8
Tooth only M 93 2 8
Exp. 1 71 63 64 43
Exp. 2. 76 67 69 47
Exp. 3. (6] 69 64 40
Exp. 1. Control 93 93 8 8
Exp. 2. Control 92 93 2 &0
Exp. 3. Control 8 86 86 81
RGR= Mean number of living cell in the respective specimen

Mean number of living cell in normal control
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Table 3. Viable cell(%) in well treat with 30% H/0. within pulp cavity.

Experimental hour

Group

Control
Wax only
Tooth only
Exp.
Exp.
Exp.
Exp.
Exp.
Exp.

1.
2.
3.
1. Control

2. Control
3. Control

ABR3II3 a8 8 BIE

RE B8R RB R SR

NI BE N8R 8T
IR B B|F

Viable cell(%)=

number of viable cells

X100%

number of viable cells + number of dead cells
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Vi 2 =4
Control group at 2 days after cultivation. The
fibroblast cells have normally their stretched
cytoplasmic processes. The cells were observed
densit of cells. x100.

Fig. 2. Experimental 1 group at 3 hours after experi-
ment. The number of ceils were decreased and
were not observed fibroblast cells around the
dentinal tubules of tooth. The cells showed
clump of round cells. T  tooth. x100.

Fig. 3. Experimental 2 group at 3 hours after experi-
ment. The number of cells were not decreased,
but the cells showed moderate morphological
changes. T : tooth. x100.
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Fig. 4. Experimental 3 group at 3 hours after experi-
ment. The decrease of cell number and mor-
phological change of cell shape showed modera-
tely between Experimental 1 group and Experi-
mental 2 group. T * tooth. x100.

Fig. 5. Control group for Experimental 1 group at 3
hours after experiment. The cells showed mo-
derate compact and have their developed pro-
cess. T ! tooth. x100.

Fig. 6. Control group for Experimental 2 group at 3
hours after experiment. The finding showed
the same as Fig.5 T : tooth. x100.
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Fig. 7. Control group for experimental 3 group at 3
hours after experiment. The finding showed
the same as Fig. 5. T : tooth. x100

Fig. 8. Experimental 1 group at 5 hours after experi-
ment. The decrease of cell number and mor-
phological change of cell shape were severer
than Experimental 1 group a 3 howrs. Most
of cells showed cytoplasmic shriange around
the dentinal tubules of T : tooth. x100.

Fig. 9. Experimental 1 group at 7 hours after experi-
ment. The cells showed remarkable degenera-
tion far from the dentinal tubules of tooth.
< tooth. x100. :
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