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Ao BB R e B A FES] - @R A
A 2 P A 1A ) B SR 2 AR /) B e i <
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g RU[S,10] > LAt 2 A E AR % AT K HH ffu(human
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sodium bicarbonate » 4.5 g/L glucose °» % 10% i
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CO. ZE5EEFAN o R SN AL RAGTE - i &
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¥y & 4 ¥ FEl(Dsperalloy » 328 Johnson & Johnson
NFEM) 0 2)E A& M EH(DegudentG 0 £
Degussa 3 Wl fh) » 3R & RN L B RHEE
F#REE & & > HAFE LGB BRI E M) » 48K
& A B Tilite » 3% [B] Talladium 23 7] 7 &) > 5)
E BN Aurecast2 o i 1 Aurex 2N F]EAL) o LL
& EZIEM R Z ARG T o ARG 2
BRI 2% 1 & B FE A E S 15 mm J/E 2 mm Z |8
Mg o FETHT P S DL & R IR BB 2 8 00 PR i R
WG 20 A s SRR RIRI A S5 B R oR B 1E 20 75
ZIRGE > B ARNKLS mm &2 mm 2R EZE
Per R o > 45724 /NRFfR AR R AR - RV ER
TF V% ' e Yk i LA A FH - <
HI A R R A I BRI HIEA(MTT assay)

MG 25 <5 B EHGREE 5 mL Z A
B > 8824 /NRp R HH A - 75 DUES 2208
BETE AR 24 /NMRE(% > B A7 FHZE BB AL 85 (50HH IR T2
RE 2 B2 RC 8% - A6 LIMTT assay I3 < J& Bl Hc
P AT IS 2R R - 52 X 10* (I A
Iwell 5531 24-well Z A 55 22 % - 24 /{2
LI 0 3 < J o2 35 F R > I LA IR < il 2 B
EURVE S EHIRAE - 153224 /N\F 1% » AR IR 5
0.125 mg/mL 2 MTT (Sigma-Aldrich > St.
Louis » MO)ARE ZiR I 2 /NMRF > Wl 15 2
& > A 200 pL 2 DMSO » =il FiE %10 5
g% - U100 pL & 2 96 fL#E - DL SpectraMax
250 ELISA #ll % {#(Molecular Devices > Sunnyvale *
CA) I ODsao 2 W FEAE
FH At A 553 AT

FIH i =CH I 28 (flow cytometry) 2K 55 17 % F&
<B 8 RHE R H(cell cycle) 28 » %S
&5 A MR =0 T (apoptosis) I ELER « it
R AR RS 2 24 NRETR 0 DL 70% WS 0 R
—-20 C & =& 30 47 it DL b > 3l £ 20 pg/mL Z
propidine iodide (Sigma-Aldrich) 3 1% DL =0 il

i $E 7 it 4 B s v B30 40)

Amalgam alloy  Dispersalloy * Johnson & Johnson Co. USA Ag 69.3% > Snl 7.9% » Cu 11.85% -
Zn 1% > Mercury ratio 50%

Gold Alloy DegudentG > Degussa Co. USA Gold 2% » Pd 35%

Nickel alloy Nishikugi Co. Japan Ni 84% > Cr 8% > others 8%

Palladium alloy  Aurecast2 » Aurest Co. UK Au1.9% » Ag52.9% » Pd25.6% -

Titanium alloy Tilite » Taliadium Co. USA

otherIr » Cu » Sn » Zn
4% to 6% Ti
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IR Z A% > TR LLBRI I R S ZE A 24/ NIRE > 1K
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FRAD 7 P EEp53 B NF-KB 15 14 1) 52 28 -
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Tt — DI R SR My & & 3SR KB il i sE T
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HH R 5 26 0 #F A iU DNA & 258 X G1 il i B 1
I H B (sub-G 1 peak) o ififi B 5% B AE A [R] Fi B
B Ry & & B RIRE R T - A A B X
G1 it B HA ) iz e (] —) o DAL SR & < v BE AN
ool MY AT E o Q1SR R 255 i i U
T > HISPEE A IR ) 8 T {86 W] RE 2 3 JE(necrosis) Y 77
o FIAHAY 8 A RIEY 52 o A A 17 32 SR it A2
o S R A o DRI TR AR T Ry
WS o FRAFER FDEWEF I - (HIIREER K & B85
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(LDH) 235 £ W o il SR 38 BLER Ky & <& fiff B8 & 5
¥ A A 355 22 b LDH 3SR/ A > 31t BLFIR) & BR
EE(E =) o

AT $RMy & <8 B 38 BN AR ) D8 T ST R i K
HLDH (l&— ~ & =) » e HEHIER K & 5 g |
AR ) 2E 28 I HE > 36 E A AR P — BE RT3 55
JEFHBHAT ZE R R I » 4l p53 o KL E M — 2 F)
75 p53 5t NF-kB #% & %l(binding sequence)
By i 5 B 14 (reporter plasmid) » % & §# Yo
(transfection) 2z A KB #ifitu i > 7 LSRN & B35 %
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15 M2 B R & BV IR RS 8 - b BT B
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1t NF-kB #yiE 14 - 6l B 7E 40% 35T r9iE 1 s iR
30% ¥R 5 > B~ NF-kB PE L ATERK & 2 )
HY PR R OE EE (B PY) s {EAE R IR EE 50% 11 R HE
T > NF-kB #93F PERI T B 22 Bl 35 AH A 5 (1@
) o T pS3 {38 1 BITE I8 B 40% 19 3R & B 15
FUAER T AT gamE AL - FEIFHR L 30% K 50% [
PR IR S5 HEURH g 0 4 72 S 28 (I8 PY) -

FH A 5 23 B SRMy & <5 1 HH W ST A A5 A B
FEPECE —) > A6 B @ dg i pS3 pas PECE P > K
HEWI AN DNA & B Rl RE iy 2 B8 - 5
B ag il by & s Y R & DNA & s pl w2
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I EASR K5 & S HUTE F o s SR8 B R R R T U B
30% A ER Ky & < 15 2k By H0  DNA /9 & B >
TEBR R 50% AR LT HIDNA /Y & Bl T 58 42
AN (1 71) - 38 26 h5 SRR I 22 88 (R 8R I &
T AT RE MG A B R AR SR RSB .
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2 BUEE T <5 R SR IR Z B AN Z 48R =
LIsRMy & A KB R 20y » e rhE e s Al
O (R LAAE - #RKy & <2 75 B e o 1 -
HA S 2 68 A S » b BRHE B B B AN O AT
[13] -

IR 2 8 & B T R A A R 3 AV R -
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BAMTT 2ATERIGRS EEESSaEY  £EFNBRET
FEEKB #HAE24 /) IFEIVRE - (B0 RIKEIE - 0.1
£0.5 2K &RE B S AL VMR RIR AAY 0.1 f5/R0.5
& > 1 (ARKRHED) « Msl AR BRIE 2 #R BRFT A SAYIR '
B73100% » FDBIFIE it =A< IR EMRELER o (A1X
RIRMEE - PRRIESE > TRARINEGE » NIIKRIE
EBE®  CRKREFD - FERZERB=G LB
2 IME - error bar 1T Z(standard deviation) = B :

@A > DIMTT ZHTERIR S BRE S A 1 Y% HGF-1
MR SE - * BUERHERREE 0.5 B ZIRM e A
EYFTAISHAER - C » D : DRIRKRRIERAREE
0.5 & 2R ¥ B AL Y IEE KB #lfE24 /N\IFRAVERM -
D Brio REr 2R EEeEE MFBEEEE) - E -

TEREEH T I ST /a Y% KB &2 HGF-1 #HAE
RYE L - KB RHGF-1 #iiEEN A EES N 2B S
AL YPEE 24 /)R - BUMTT 2/TE R Z - MA

= metal amalgam °

8% ~ 8 ~ R~ 8H ~ 8K~ SRS HE ZBHI[14] -
1998 - Schmalz 5 A & & <& 7 A I 5 2 i 2
o~ 8RB~ BEAE JT R EUERBME R (929
cells) N EL#E 1 - {H 27 {50 FHEC B 58 Lo 5 2 &k
Wi R U L g P B L e AR S RE B o I HE G
B eI R T2 E B R o KL R
Sl FLA B 2 1L 15] o 1995 4F Bumgardner & #f £
8% ARG B 20 Y R A R R A
o FHIATH & .2 0 ) & B BE 2 R A
HE RHAH I 2 2 fig 22 8 (b BN 1708 28 .2 [ 16] ©
2000 F- Wataha th$2 (A BAES & H & S= GG 5l
HO A B ME A G B B T BH BEE R 2 B L
[17] - EAREBRP4fEESHE B RA
HA S IR 2 - LS SR B it A S — 2% o T A
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0.4 fF2MIFRE T p53 R NF-kB 5RSAVENT - B7F
0.5 & 2 IBRE TRIESE M X T B © fitdho Bl DA BRIE
ZAHBRATAISAYpS3 R NF-kB /5y0E MR 1 » TN
fERB =B B Z FIIE » error bar RIFEE

(standard deviation) o

SR & < MR RS R B rh Al 52 8 A RE A A
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DO o feEn SRR 12 2 #BAR FTAISAY LDH SE MR 100% ©
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GG N & B FER > HIHLE K
K] SR A 5 < 19 L Y 77 08 T SR A el R TR R B R ~
8~ 85~ PR B R € AR SER B RER -
W5 PRI A 2B @l ROk 8% > LU A Bh 7 20 LR
B o ik B Tt §3555 F A < 2 R e T R 5 S AR
T KA FHIE > F 2R 58 Bl HE 2 5% 13 70 35 K 5 i 8
EI AT TEEA o 15 W SRS SR AHAS R MM 7 1 - Bk
FETE o AR B HE L 2[19] 0 g HREIR
SR AR} | S S I ) A A S R L R
BEARHL5[20,21] < SRS — 710 » A BRI Rk 17 2
AR AR > TR AT &2 R B ER N R A7) 2 B
e sm AR o oA 408 B g 2 ARtk Re Y o @k
O R W IME S Wi 8% T £ [22,23] -
A AR B B e SRR A RE 2 A M AR B RS EA
JE > SF IS I 2 R E AT e A B ¢ BR
BN VUSRI 7 15 28 (| —) » I ¥ DNA
L@ ) ~ 51 S 2 2 P v B 55 I (TR PY) 15
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Fr A HIE ~ B NF-KB J5 P HIGA0#5 R 55 81 - 3R
93 A Rk S 0 e 75 1 R L 988 P O L — o = s
DU > T1) o o HCAE B 2 50% I > DNA {9 &k 4%
58 2 WA (8 ) o 1R AR TE 30% K 40% IR
AT E (L) NF-KB 82 p53 > 71 50% J8 I i
P SCHS R BRI DY) - BB 7RSS R R MR AR B
S L RE5E 22 wE I > 92 5 R Er 18 R B B
fitd o 32T IIE b B A B oF BRI R A 4 R e PR
HAAFIR R EE o BN E S AR SR & B 98 H Y SR
T K NF-kB 193E b K 8B4 i s T - 3252
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Purpose. We examinated the cytotoxicity of metallic dental material eluates on human
oral epithelium cells and gingival fibroblasts.

Methods. 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% CO. 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.

Results. 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.
Conclusions. Based on the results of this experiment, casting metal alloys are safer than
amalgam alloy. ( Mid Taiwan J Med 2006;11:236-42 )
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