
[1,2] 1990

Kaaber

[3]

Bumgardner [4]

1995 Schedle

13

[5]

[6,7]

[2,8,9]

L929-fibroblast Balb/c 3T3 fibroblasts

(human gingival fibroblast)

[5,10] (human

tissue mast cell)

[11]

236

15

mm 2 mm 5 mL 37˚C

5% CO2 24 5 104 24

37˚C 5% CO2 24 MTT

lactate dehydrogenase (LDH)

p53 NF-kB BrdU-incorporation DNA

MTT 4

LDH

p53 NF-kB

BrdU-incorporation DNA
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1

2

404 91

2006 6 26 2006 9 15
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1993 Wataha Balb/c

3T3 1995

Schedle L929-fibroblast

[5,10]

(apoptosis)

(necrosis)

DNA

p53 NF-kB

p53 NF-kB

(KB) (HGF-1) (

/

) Dulbecco's

Modified Eagle's Medium (DMEM HyClone

Logan UT) 4 mM L-glutamine 1.5 g/L

sodium bicarbonate 4.5 g/L glucose 10%

(Biological Industries Kibbutz Beit

Haemek Israel) 37˚C 5%

CO2

PBS

1 mL Trypsin

CO2 3

10 mL

3

1)

(Dsperalloy Johnson & Johnson

) 2) (DegudentG

Degussa ) 3) (

) 4)

(Tilite Talladium ) 5)

(Aurecast2 Aurex )

15 mm 2 mm

20

15 mm 2 mm

24

(MTT assay)

5 5 mL

24

24

MTT assay

2 104

/well 24-well 24

24

0.125 mg/mL MTT (Sigma-Aldrich St.

Louis MO) 2

200 µL DMSO 10

100 µL 96 SpectraMax

250 ELISA (Molecular Devices Sunnyvale

CA) OD540

(flow cytometry)

(cell cycle)

(apoptosis)

24 70%

20 C 30 20 µg/mL

propidine iodide (Sigma-Aldrich)

Amalgam alloy

Gold Alloy

Nickel alloy

Palladium alloy

Titanium alloy

Ag 69.3% Sn1 7.9% Cu 11.85%

Zn 1% Mercury ratio 50%

Gold 2% Pd 35%

Ni 84% Cr 8% others 8%

Au 1.9% Ag 52.9% Pd 25.6%

other Ir Cu Sn Zn

4% to 6% Ti

Dispersalloy Johnson & Johnson Co. USA

DegudentG Degussa Co. USA

Nishikugi Co. Japan

Aurecast2 Aurest Co. UK

Tilite Taliadium Co. USA
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(FACS Calibur BD) Cell Quest

Lactate dehydrogenase (LDH)

Cytotoxicity Detection Kit (LDH) (Roche

Applied Science Mannheim Germany)

l a c t a t e

dehydrogenase

24

well 100 µL 96-

well 100 µL LDH

30 SpectraMax 250 ELISA

(Molecular Devices) OD490

DNA (BrdU-incorporation)

Cell Proliferation ELISA BrdU

(colorimetric) kit (Roche Applied Science) BrdU-

incorporation DNA

24

BrdU ( 10 µM) 1

DNase I DNA

DNA BrdU biotin

anti-BrdU DNA BrdU

SpectraMax 250 ELISA (Molecular Devices)

DNA

(Luciferase assay) p53 NF-kB

p53-[12] NF-kB-binding sites

(Clontech Palo Alto CA) luciferase reporter

plasmids lipofectamine 2000 (Invitrogen

Carlsbad CA) (transfect) 24

24

l u c i f e r a s e β -

galactosidase (internal control) [12]

p53 NF-kB

(KB)

(HGF-1)

37 C 24

MTT 

KB HGF-1

( A B)

(

C D)

( E)

KB HGF-1

KB

(apoptosis)

DNA G1

(sub-G1 peak)

G1 ( )

(necrosis)

lactate dehydrogenase

(LDH)

LDH

( )

LDH ( )

p53

p53 NF-kB (binding sequence)

(reporter plasmid)

(transfection) KB

24 p53 NF-kB

30% 40%

NF-kB 40%

30% NF-kB

( ) 50%

NF-kB (

) p53 40%

30% 50%

( )

( ) p53 ( )

DNA

DNA

BrdU (BrdU-incorporation)

30% DNA

50% DNA

( )
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DNA

[13]

1986 Brune

[14]

1998 Schmalz

(L929

cells)

[15] 1995 Bumgardner

[16]

2000 Wataha

[17] 4

A
MTT 5

KB 24 ( 0 0.1
0.5 0.1 0.5

1 )
100% (A

P T N
G )

error bar (standard deviation) B
A MTT 5 HGF-1

* 0.5
C D

0.5 KB 24
D ( ) E

KB HGF-1
KB HGF-1

24 MTT MA
= metal amalgam

A B

C D

E



1994 Wataha

[18]

[19]

[20,21]

[22,23]

( ) DNA

( ) ( )

MTT LDH DNA

NF-kB

(

) 50% DNA

( ) 30% 40%

NF-kB p53 50%

( )

NF-kB

240

p53 NF-kB p53 NF-kB
(reporter plasmids) KB

24

0.4 p53 NF-kB
0.5

p53 NF-kB 1
error bar

(standard deviation)

KB 24
sub-G1

lactate dehydrogenase (LDH)
KB HGF-1 24

LDH
LDH

LDH 100%
error bar

(standard deviation) MA = metal amalgam
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PPuurrppoossee.. We examinated the cytotoxicity of metallic dental material eluates on human

oral epithelium cells and gingival fibroblasts. 

MMeetthhooddss.. A total of five common metallic alloys, including Amalgam, Gold, Nickel,

Titanium, and Platinum were tested. Five discs of each alloy were prepared, and each

disc was 15 mm diameter and 2 mm thick. After being autoclaved, these alloy discs were

incubated with 5 ml of culture medium at 37 C, with 5% CO2 for 24 hours. The medium

was then used to grow KB and HGF-1 cells. MTT assay examined the cytotoxicity of

alloy eluates after 24-hour incubation. The effects of toxic alloy on cell cycle, necrosis,

p53 and NF-kB activity, and DNA synthesis were further examined by flow cytometry,

lactate dehydrogenase releasing assay, luciferase assay, and BrdU-incorporation,

respectively.   

RReessuullttss.. Morphologic observation and the MTT test revealed that only the amalgam

alloy was cytotoxic. Although flow cytometry showed no apoptotic cells after amalgam

alloy treatment, high lactate dehydrogenase activity was found in culture medium.

These results suggested that amalgam alloy induced breakdown of the cell membrane, a

characteristic of necrosis. In addition, elevated p53 and NF-kB activity after amalgam

alloy treatment supported that this alloy could cause inflammatory and stress responses.

Finally, BrdU incorporation showed that amalgam alloy inhibited DNA synthesis.

CCoonncclluussiioonnss.. Based on the results of this experiment, casting metal alloys are safer than

amalgam alloy.  ( Mid Taiwan J Med 2006;11:236-42 )

KKeeyy  wwoorrddss

cytotoxicity, dental alloys, human oral epithelial cells


