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AN EXPERIMENTAL STUDY ON THE CYTOTOXICITY
OF SEVERAL COMPOSITE RESINS

Jae-Keun Myoung, D.D.S_, M.S.D., Myoung-Jong Lee, D.D.S., Ph.D.

Department of Operative Dentistry, College of Dentistry, Seoul National University.

— Abstarct —

This study was conducted to evaluate the influence of 5 microfilled composite resin to fibro-
blast cultivated from human pulp (age 13).

Each composite resin was manually mixed and filled in cylinder. Resin filled cylinders were
placed in dishes (35mm in diameter) containing 3 ml of a-MEM. Filters (pore size 0.22 um) to
simulate dentin were also placed between the bottom of cylinder and the dish floor. Then stored
in 5% CO, containing incubator for 1 and 2 weeks at the temperature 36.6 C.

The re‘sults analysed after 1 and 2 weeks were as follows: .

1. Experimental group except group 2, 2 weeks incubation cases showed the cytotoxicity com-
pared to the control group in cell count.

2. After 2 week-incubation of group 1 and group 4, cell count was more decreased than 1 week
cases and cytotoxicity seemed to be constantly influenced to the cell multiplication.

3. The cell growth rate of 1 week incubation in group 3 and group 5 was similar to the control

group and recognized the cytotoxicities of these groups were mild.

4. The cell multiplication rate of 2 week incubation cases in group 2 was greater than control

group.
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Table 1. Composite resin employed

Material Manufacturer
BIS-FIL Bisco, U.S.A.
COMPACT Svedia, SWEDEN
CLEARFIL Kuraray, Co. JAPAN
MICROREST G-C Dent Ind, JAPAN
HIPOL Bupyoung, KOREA
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Table 2. Definition and classification of cytoto-
xic scores based on relative growth rate

(RGR)
RGR Score Classification
100 - None

75-99 + Weak
50-74 ++ Moderate
25-49 +++ Marked

1-24 ++4++ Strong

0 -+ Extreme
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Table 3. Effect of composite resins upon cell multiplication of cultured fibroblast
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Table 4. Cell multiplication efficiency (CME)

CME
Group
1 week 2 weeks
CONTROL 2.56 4.74
GROUP 1 0.37 0.27
GROUP 2 0.57 2.33
GROUP 3 1.05 1.43
GROUP 4 0.54 0.18
GROUP 5 1.72 2.12

Mean number of living cell in successive

*CME = culture day

Mean number of living cell in start cul-
ture day

(x 10*cell/ml)

Number of cells
Start 1 week 2 weeks
CONTROL 12 30.70 ¥1.21 56.90 *11.63
GROUP 1: 12 4.50%2.04 3.18+ 1.10
GROUP 2: 12 6.95 £1.57 28.04 £ 4.92
‘GROUP 3: 12 12.65 +4.06 17.17 + 3.80
GROUP 4: 12 6.50 £2.96 2.25% 1.15
GROUP 5: 12 20.65 £6.70 2548 £ 6.45

*GROUP 1: BISFIL, GROUP 2: COMPACT, GROUP 3: CLEARTIL, GROUP 4: MICROREST,

GROUP 5 : HIPOL
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Table 5. Relative Growth Rate (RGR)

B RGR
=2 Group

1 week 2 weeks
CONTROL 100 100
GROUP 1 14.66 5.59
GROUP 2 22.64 49.28
GROUP 3 41.20 30.16
GROUP 4 21.17 3.96
GROUP 5 67.26 44.78

Mean number of living cell in respective
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Table 6. Base 10 logarithmic transformed mean
cell counts of cultured fibroblast of ex-
periment group

Number of cells
Group

Start 1 week 2 week
CONTROL | 5.08 | 5.47+0.09 | 5.74%0.08
GROUP 1 5.08 | 4.60+0.22 | 4.47x0.17
GROUP 2 5.08 | 4.83£0.10 | 5.44%0.07
GROUP3 | 5.08 | 5.08+0.13 | 5.22%0.09
GROUP 4 5.08 | 4.77+0.19 | 4.35%0.18
GROUP 5 5.08 | 5.29%0.13 | 5.39+0.09
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Table 7. Mean Score of cytotoxicity reduced
from RGR values

Group 1 week 2 week
CONTROL
GROUP 1 +t ++t+
GROUP 2 +++ -+
GROUP 3 +++ +++
GROUP 4 4+ T+t
GROUP 5 ++ +++
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Moy S Graph®} #reh -
50
40
) 1 Week
2 Weeks
530
kS
220
=
z
10
0

CONTROL GROUP1
GROUP 2

GROUP

3

GROUP
GROUP 4 ues

Graph: Number of cells after 1 and 2

weeks culture with 5 composites.
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Explanation of Figures

Fibroblasts cultured for 1 week in control. (x100)

Fibroblasts cultured for 2 weeks in control. (x100)

Fibroblasts cultured for 1 week in Group 1. (x100)
Fibroblasts cultured for 2 weeks in Group 1. (x100)
Fibroblasts cultured for 1 week in Group 2. (x100)
Fibroblasts cultured for 2 weeks in Group 2. (x100)
Fibroblasts cultured for 1 week in Group 2. (x100)
Fibroblasts cultured for 2 weeks in Group 3. (x100)
Fibroblasts cultured for 1 week in Group 4. (x100)
Fibroblasts cultured for 2 weeks in Group 4. (x100)
Fibroblasts cultured for 1 week in Group 5. (x100)
Fibroblasts cultured for 2 weeks in Group 5. (x100)
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