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Wilson® Kent’oll 98] &7]€ glass-iono-
mer cements B47F F/¥ calcium alumi-
nosilicate glass®] P A3 £Z YA} §H0
2% tartaric acid®} itaconic acid®] co-poly-
mer$} 40~50% polyacrylic acid®] 8 Ho.2
T o, a7 A& 3 poly-
acrylic acid®] 7}E-47|7} o] &8}=o] 715
A olEY Fol&g FAIL Faol22
FEldo. o] Fiolo] oo HWHOER
2 %3] E917} silicious hydrogel S ¥/J3h1L
ojwj ETolA Zgrold HYEE FA
3}9d calcium polyacrylate®} aluminum polyac-
rvlate2 7 3puk&o] dojdrt
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Glass-ionomer cementt B47} 2 5 ¢
e} f7H7F Y, A4 polyacrylic
acide #Ago] HAA HolMBdz FF7H
A @ golM#e] Ca*?d 4A w$-3ly
2L 98 AT 2ZR G Ao
Aop® =3 A AH cementte] 3183 2
oz rAEAFE S g § Jonmew,
T2 ule A, G dWGA S, B
A FAS ZE € A4 59 FF ] o
AR vtrg @ AR 8, ol
AZHNF A8, FEES) FH L A FT
ANG Foz 9y A4 o

Glass-ionomer cement] &2]3d A Zo| o
M B A7) o] Folx grorps
£33 FAFA dMe B 479 =
@] A Cooper'™, Plant5* ¥ Ucok® 2
A AFAA glass-ionomer cement”} X
Fol 2559 43S JEYTa 2o
319 2.1} Tobias®®, Kawaharas”, Pameijer
5% 2 Dahl® Tronstad®2] AW AF
Me 5A0] vatA el 3o
Kawahara$”, Dahl# Tronstad®, Hanks5*,
Meryons?” 2 Miller5#®2] A Euj gyl
o3 A9 AFdME HAXol & Aoz
B384t} 33 Plant5?, Paterson® Watts
® 2 Hume# Mount”& 48§ glass-iono-



mer cement3lFol olFA =X E AR}
At

Glass-ionomer cement?} Ao} @3} 3}8}3
o2 A YA e Fotdd Y H
Zx]ojo} 312 & glass-ionomer cementd] ¥
FAAE FASFIL FEAHE F7HAIIIH X
FAFAd o] A& o] Z A& glass-ionomer ce-
ment7t 7R AT

o] A& glass-ionomer cementy AHE-2]
LU FE 4 FY FHE 7HA L Ao
£33 2 3} glass-ionomer cement?] 3 TH 2
B &3} sandwich technique ¥ double-lami-
nated technique®l Mclean%-"ol ¢}y 7}
g ol da AR HI gloy, H2de
A3 z7)e FEF} AR U UAAPL
Folx 914 € nRAZAHE ol 2FE
goldtA 3 FFHY o|FAE glass-iono-
mer cement’} 7|25 o] AFEH L glo}

oo} o] o|FAL glass-ionomer ce-
ment’} BFH T o] FAFTL2 da A
Hi Qo o]Fz§ glass-ionomer ce-
ment®] AEIRH HFA A v+ v
obgt Aoy AMAUSY FHE 7ted F
AE37] 3t A5 AfolAEE 494
A ekt 4% EFHYHL FFH
3 o] A& glass-ionomer cementd] HEE
AE& Fho)2Fx FA, AHAUNY succi-
nate dehydrogenase(SDH)&/3% %A}, *Ch-
romium W& HAL AE MESF AFH @

HEE A} “C-leucine 2HE AHAF 59
wyloz #A3A i AHE A7l
B33l vlo|t

I AEdzE 3 Uy
1.AIH H=}

Ao A1 LT Age 2% 383Y¢d
o]} )& glass-ionomer cement$} 2% ¢ 3
283 o)FAL glass-ionomer cementEH
Z}z} A8 3)ALY] AANAE EF3tA WA 7
mm, ¥°] 2mm$¢] polycarbonate tube®l %,
AN A HAFE& AlEE AFINYUL o)F
B5¢8 glass-ionomer cementt FZA}7)
(Optilux, Demetron research Co.) & ©] &3}
303 FxAlste B, AR Yz
T& 1.5% bactor agarE 3719 tubeoll ¢
Aol o] 83t tH(Table 1).

2. X5 MFOIMES| Y

o] AfolAEE wigEr] 98t 2
AXNEE 9%t LTAG AFEo| gle
278 AFz2AE FHHLE AFHEY
ZA] A X ¥4 (Dulbeco’s modified Eagle’s
medium, DMEM) ¢l ¥ ¢] tissue explantation
Wy o g 37C, 5% COM %¥7] (National Hei-
nicke Co.,, USA)dA wlL3At & X%

Table 1. Glass-ionomer cement liners used in this study

Materials Type Manufacturer Batch NO. P/L Ratio
GC lining cement Chemical G C, Japan P 251292 12:1
L : 230201
Ketac-bond Chemical ESPE, Germany PIV177 341
L:V177
Vitrebond Light 3M, USA. P: 2170 14:1
L 7512L
Fuji lining LC Light G C, Japan P 270212 141
L : 250211
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(P : powder, L : liquid)



Z3 & Imm’e) 27|12 AE 4§ o] A
HEL AXu YL HA (¥7 60mm, Costar,
Cambridge, MA, USA)] EolX|A] =&
2FAAZ g AENFAE 2H=GA ¥
o] 37T, 5% CO, ¥l %7l A 33 2~33] w)
dN-g TAFUA X5 HRPHET} G F
& HAY q7A It NFAHET}
93¢ PAAE gd LS AL Ca”? R
Mg*?*o] M A ¥ Hank’s balance salt8% (Gi-
bco, Grand Island, N.Y.,, USA)SE AHXE
AHE F 0.05% trypsin-0.01% ethylenedia-
minetetraacetic acid(EDTA), (Gibco, Grand
Island, N.Y, USA) &9z Xg3te &
e XF AfotAREE AR fEd
X AfolHEE S-Hlo} A (fetal bovine
serum) ©] 10% ¥ 7} DMEM v} g o)l 1.0X
10* cells/ml8] FEE EFAIA 75 cm® HE
v kg &e}2 3 (Costar, Cambridge, MA, U.
S.A)F 10ml¥ ¥ o] 37T, 5% CO:Ml %7100 A
@3S 348 W7A 23w FS R 2
Aujko g ME7E @3¢ FA3hHE 0.05%
trypsin-001% EDTAZ A &|3ld AEE F
Adt —196C9 YA Ao BEA3I e
Zrzte] AP °lE YEHEE HXE 3

FAA 33 MFP A HFINEZE o

3Tt
3. Yy

1) F20l2%=(pH) 24

A719 ARE NEL pH 70282 2AE
5mle] FHF Z4F Yol Wi A&dA
1A13L, 2717, 441 3L, 24413 B 48A13E B3t9)
a0l F 29 HiE pH meter (Beckman,
$34 pH meter) 2 238 %t

2) SDHo 21§ A X EA ZHAL

27 60mme AEw]YE HAl (Costar,
Cambridge, MA, USA) A7 47mm, pore
size 0.47mm<] millipore filter (Millipore Co.,
Bedford, MA, USA)E Y3 1 #oll filter
3. € wire ring S & Fo} v g o 3
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millipore filter’} B4 5= A& WA}
o 714 2.0X10° cells/ml9] X4 HFolHE
5 3ml¥E +53k9 37C, 5% CO: ¥l
G710l A 24413 B2t Wl gt Th 2423 F
millipore filter& W FHAIZHE 7Ulo 15
% @H - 5% $-Elo} 3 o] &/ ¥ DMEMS]
3d E A millipore filters] M ¥Ho] P&
Heg Z AFA71 AFZE EFS F 4
millipore filter ¥l ol -& &% 31 27| 2}, 44|13, 24
A1 7F R 48X 7 B¢ 37, 5% CO, ¥ %7190 A
e, £ ARG ERY F FA 2
g3 37C, 100% humidity W F7]oA 2z}t
5%, 308, 1A7t R 2447 B¢ 339 A
¥ & millipore filtersiol && ¥ 37C, 5%
CO, Wi F 719 A 24717 Bt vl %3kt vl
FAIZto] AHEHAE AlH-E AASL FHL
Z2E millipore filterd ZAXYA
t}-& succinate dehydrogenased 4} & ¢4 (2.5M
disodium Succinate 0.1ml, nitrobluetetrazo-
lium (4mg/ml) 2.5ml, 0.2M tris-Hcl buffer, pH
74, 2.5ml, 0.005M Mgcl: Iml ¥ 55 3ml<]
&9, Sigma Chemical Co., U.S.A.) 0.9miel
@7 37C A 6A1ZF B G AT. G4
% millipore filter& phosphate buffered saline
(PBS) &9ellA 2~338 MAF F 15% for-
malin-saline 8ol 15~308-3F A}
FH5 2-38] A4, Axso FHgdE B
A9 AE L& mmeYE 2339t

3) Glass-ionomer cement® %3 <4<
SDHel oJ& A ESA AA

Glass-ionomer cement®] ¥43} H-& 7zt
PBSE97 1:12 3 EFE 2 EH
29 27 55mm< Whatmann filter paper
(Cat. No. 3030917) & A ¥ gollA 7]1&3
ul9} o] M X7} wiFE millipore filters) ol
YA A 37C, 5% CO. W F71NA 24713
vl g H ot vjFo] ¥ Whatmann pa-
perg A A3t SDHE A& Alsle] g4
otel B9l AFE mmeyE &84

4) “Chromium W&& ZHAk



Spangberg?t Al-Nazhan®] 3 ®& 44 3}
o 4X10°9] A4 HFOIHNEE 75cm’ HE
v & &z}~ = (Costar, Cambridge, MA, U.S.
Aol B vjgd ¥ ujgdE AAS T A
A Az Fd 10mlE ZAF ohE 20
pci®] *'Chromium (New England Nuclear, Du
pont Co., Wilmington, DE, U.S.A.) & ¥ 1 37C,
5% CO, Wi ¥ 719l A 2422 wj ¥3}ted SChro-
mium& A X EA] (labeling) A1t} 24|
L BAG F AXE FA3A 1.0X10° ce-
lis/mle] ¥ =2 ZAE F 4T AU
o] ¥ EE &4, 5%, 308, 1217 E 2443
Eot 733t¥ Al¥-E 96 well flat bottom micro-
plate (Costar, Cambridge, MA, U.S.A.) <] well
dlgtol]l W1 “Chromium®] EXE MHE %
f9g 10008 EF3A. Axe Ho o
Chromium }& % (Total Release)& Al ¥
Al 1% Triton X-100 100pis} A X ¥F<4 100
plE, AaA%&% (Spontaneous Release)&
A Eufokel 10019t AZEGY 10008 &
gHato] 233 o ¥ plateE 37C, 5% CO:
v Fr)ol A 4217 Bt wlgE oS WS
FAE 100u1 FAdtS wFAuio] fE
Chromium®] WAIEA-E& gamma counter
(Beckman 5500)°14 Count Per Minute
(CPM) & &3 3t 349l 93l % of ly-
sis& T34

ER—-SR
TR—-SR
TR : Total Release

SR © Spontaneous Release
ER : Experiment Release

% of lysis= X100

5 A& AEF B L AEE HA

X4 Aol EZE 6 well plate (Costar,
Cambridge, MA, USA)DS welld 1X10°9
K¢ ARt EE Y 37C, 5% CO. HiF
7101 A 24A17F Wl FE A TE 24X F vl
AE AAZ}T NMEA AZFE HA (10%
FBS—90% DMEM)E WellZ 2ml¥ 3713}
At} o]0} o] & Z+ Wellol Millicell-CM (& 74
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30mm, Millipore Co., Bedford, MA 01730, U.S.
A)E ¥3 I 8o EF F FA A A
7mm, £°] 2mm®| 43/ AlHUE &¥ ¥
kt}, o] F 37C, 5% CO. vl &7l of 29
Aoz WgA g AANHEA 2¢, 49
697 2+ IR 4 wjgFAIto] ¥
U Millicel-CME A A 3l1 PBSEdo g
AXE AMAF 9L 005% Trypsin—0.01%
EDTAS o2 A3t Efe AE2 &
A F F AEF, A4S AEF R F&
M E5E 04% Trypan-blue dye exclusion¥
Yoz 334

6) “C-leucine 2¥E A

Brisefio$} Willershausend] W& WY
AlA MEo] g leucined) 2HESL 34
3qict}h. 3 6 well plate] Welld 5.0X10'9)
A AFoHEE B 48717 vl g3t ATt
48217 B F viFAE T wellD 2mi¥
ANEFA A2 Aoz AL 1 94
Millicell-CM (Millipore Co., 374 30mm)&
¥ 3 Millicel-CMHel £ ¥ FA A|=3
ZZre] AMES S FL 37C, 5% CO: W)
F710lA vl 29 HHLE wigFH-& LA S}
HA 29, 49 ¥ 697 I3 AY. 4 v
AlZbel ZA#3HE  Millice-CMES A A3}
MEEPBS €922 AT & 1mlY) 10%
FBS-DMEM v 49 -& 2t Welldll £53}3 Z}
WellZ 0.2uci®] “C-leucine (Amersham life
Sci, Buckinghamshir, England, CFB 67, 50yuci,
185MBq) < #7134 2X F<t 37T, 5%
CO. ¥ F71ol A whFatich. vigFo] v
vl oyel & A A3l PBSE Yo E HEE A
3 o 0.05% Trypsin—0.01% EDTAE Y
22 AF AFHAXEE FHIYY. £
M E= 75%2 Trichloroacetic acid& 23] Al
3t 02mle] PBS] A FH% F 5ml
Cocktail solution (Lumagel safe, Lumae LSC,
B.V., Belgium)¢] €93l Counting vial®l
Wi F EFAD F 4T YA 244
H#3 & B-scintillation counter (Beek-
mann LS 9000, US.A)NA 2 HAIEAE



Count Per Minute (CPM)2 eI},
. AEdN
B 439 A%E v 2o
1. 20|28 (pH) &3

43F AN HY FholeE=EE AT 4y
AlZto] Bl wet ANtH o Lol
TEE AL FA 2RI, N Fl e
Fuji lining LC7} 718 R & #4001 &Fx &
veldon Ajte] AAZAE g AW
Hlgle] e Fro)LFEE KASFAC
(Table 2).

Table 2. Measurement of pH Variation

Time
> lhr | 2hrs | 4hrs |24hrs|48hrs
Marerial
GC lining cement | 5.16 | 5.38 | 557 | 624 | 6.42
Ketac-bond 512 ) 530539592 | 632
Vitrebond 563 | 578 | 585 | 6.09 | 6.36
Fuji lining LC 474 | 494 | 508 | 568 | 6.03

2. SDHO|| 2|3t MEZE4A ZHAl

Millipore filter® ©]83 SDHEAE=E
SDHE o) 93] 73 A &3 58, 30
B, 1A 2 2472 Bt A3lE A EE 24
AIZE B¢t uj S Ao Me EF FA A

ol 4§ ¢ GC lining cement-S 28.50mm,
Vitrebond 22.00mm7} @4 o] <= o] SDH
o] A =7t ¥k, Ketac-bond®} Fuji lining
LCE 1025mm¢} 11.00mm7} @4e] ¢t o]
SDHe] 84 =7} ¥4 Jelstt) 318533
91 GC lining cement 9} Ketac-bond& 5% <t
7 3te AJANA 22 29.50mm} 10.75mmE
Y FARG dAeE R97t F718kY
Duncan®] %3 ¥ 9 38 (Duncan’s multi-
ple range test) ol A A TH o2 FAAAAA
et o (p<0.05) Al7to] ZAFHH X
E BUt #AAdE FAE HJR, FF
$3 <l Vitrebond$} Fuji lining LCE 7334
AlZbell BAIglol A9 43T d4=E Y
E} Wt} (Table 3, Fig. 1, 2).

3 FA AHEF A EE W FAIRT] mE
A& GC lining cement, Vitrebond
Fuji lining LCE W ¥A|Zke] F713to| uha}
AAMtE H99 F7IE BUe(p<0.05),
Fuji lining LCE 2A17t3} 4A1ZE wj ol A ¢
A ¥ Qle Aoz Vel 4843
v ¥l A& GC lining cement”} 35.12mm, Vi-
trebond= millipore filter A A7} P4 o] ¢
47.00mm=E e (Table 4, Fig. 3, 4).

3. Glass-ionomer cement Uz} 229
SDHO| 2|8t MEZESA ZHAl

e Auvtz oz SDHE VALY WA
gaete 2971 2A JelY Ketac-bond7}
744 A& 12.75mm, Vitrebond”} 7Hg & 33.

Table 3. Area(mm) of inhibition of SDH staining with increased setting time following 24 hour exposure

time
. fime 0 5 min 30 min 1hr 24 hrs
Material
GC lining cement 28.50 + 1.73 29.50 + 0.57 2550 + 1.00 26.50 + 0.14 18.75 + 0.95
Ketac-bond 10.25 + 2.18 10.75 + 049 10.50 + 1.00 10.25 + 048 10.25 + 048
Vitrebond 22,00 + 141 22.25 + 1.24 21.75 + 0.95 2250 + 1.12 19.00 +2.94
Fuji lining LC 11.00 + 1.15 10.25 + 0.48 10.25 +£ 048 10.25 + 0.48 10.75 + 0.96
(Mean # SD)
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Table 4. Area(mm) of inhibition of SDH staining with increased exposure time

Time 2 hrs 4 hrs 24 hrs 48 hrs
Material
GC lining cement 1175 £ 049 15.25 + 0.49 29.25 + 149 3512 + 2.12
Ketac-bond 9.56 + 057 11.25 + 0.95 1175 + 1.70 1346 + 167
Vitrebond 12.25 + 1.25 13.75 + 049 28.24 + 2.16 47.00 + 050
Fuji lining LC 0 0 10.00 + 0.81 12,50 + 0.70
(Mean + SD)

Table 5. Area(mm) of inhibition of SDH staining with
the powder and liquid components of
glass-ionomer cement

Table 6. Results of °'Cr-release from fibroblasts fol-
fowing setting time

?omponent Liquid only | Powder only
Material
GC lining cement | 18.50 +2.30 | 10.75 + 0.49
Ketac-bond 1275+ 049 | 875+ 149
Vitrebond 3325 £ 048 | 950 +1.29
Fuji lining LC 25.50 £ 0.57 | 11.25 + 0.64
(Mean + SD)

25mmRA 3L L d o v s Gty B}
A JebgtH(p<<0.05) (Table 5).

4. *'Chromium &% ZA} .

Ztzte] AEE EF F 24, 58, 308, 1
Al B 2412 B9 AstE AWEE 443
T NS F FL AT B} Chro-
mium®] W& FE % of lysisZ VeI A
ER F FA A AWM E Fuji lining
LC7t 3513%2 71%F ®& LA E Ve
2.9 GC lining cement’} 0.77%2 7}3 B&
&8 el GC lining cement:s 30
T4 T 5 A3E AHME X
E37t oA ¥gken Vitrebonde EE
3t} BIE Azte) 7 WY s}
ZAastg ey (p<0.05), Fuji lining LCE 1
At e AEQele Alzke] Asg A
?‘;%‘-’F% A E §A =7t 2A Jebgoh(Table
B).
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Time
Marerial
GC lining cement
Ketac-bond
Vitrebond
Fuji lining LC

0 |5min [30min| 1lhr |24hrs

0.30
0.30
8.701 2.09
36.79(57.70
(% of lysis)

0.00(
0.55
9.15
41,01

047
5.13
10.35
3948

0.00
1.02

0.77
840
10.88
35.13

5. 4ZF MES &4F I HEE HA

Z2Te 735 299 3.90X10° cells/Well,
49 710X10° cells/Well, 624 9.10X10°
cells/well2 Ajto] ZATpglel] wre} AE A
Xge F7HF9 24, GC lining cemente 2
Aol 0.85X10° cells/well, 4¥ 1 0.05X10° ce-
lls/well2 A& A EF7} 243 6 A o=
AE ANTE BFY + YA} Ketac-bond 2
7S 299+ 345X10° cells/well& th2F
Bt 3 AAEJoH 4¥ole It F4
HRAL, 6dle EA3 FH3td 830X10°
cells/well®] A& MEFE YelYor} gz
Tole XA £3A). Vitrebonds 2l
AEEH AEA X7 BEHRA gken Fuji
lining LC= 29l A& AMEF7F 0.05%X10°
cells/well2 tzT o W3] A3 FA3A
o 493 6UdAE HEA XV BFEA
%3k th(table 7, Fig. 5-9).

AX BEE AAFAM e Ketac-bondE 2¢
o B3l adolA o7t A AT 6Yol



Table 7. Results of viable cell count following exposure time

Material Time 2 days 4 days 6 days
Control 3.90 +0.20 7.10 +0.56 910 +0.14
GC lining cement 0.85 £ 0.07 0.05 + 0.00 0.00 £ 0.00
Ketac-bond 345 +0.20 4.65 +0.49 8.30 £ 0.00
Vitrebond 0.00 £ 0.00 0.00 £ 0.00 0.00 +0.00
Fuji lining LC 0.05 + 0.00 0.00 + 0.00 0.00 £+ 0.00
(x 10° cells/well, Mean + SD)
Table 8. Resuits of cell viability test (%)

Time
Material 2 days 4 days 6 days
Control 87.65 +7.70 8395 + 1.76 96.25 + 0.78
GC lining cement 4555 £ 0.77 1335 +1.20 0.00 + 0.00
Ketac-bond 84.15 £ 0.63 81.53 +£0.39 9595 +0.77
Vitrebond 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
Fuji lining LC 13.60 +0.84 0.00 + 0.00 0.00 £+ 0.00

(Mean + SD)
Table 9. “C-leucine incorporation rate of fibroblast following exposure time

Time 2 days 4 days 6 days
Material
Control 3645 + 154 4779 + 203 5911 + 644
GC lining cement 285+334 96.5 £ 7.84 34.5 + 6.36
Ketac-bond 3595 + 82.7 4247 + 355 5706 + 421
Vitrebond 485 +0.70 375 £7.77 345 + 353
Fuji lining LC 570 £ 0.0 370 +4.24 270 + 848

F7vete 29 ved A4S Ve T,
GC lining cementt 4Yol A3 LAY
t}7} 6dole AEES YERA o
Fuji lining LCE 2Y0lA 7 w3l AX A
£§& velAH(Table 8).

6. “C-leucine ZEE HAl

“Culeucme A EE ol £3lo w9y ¥
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(Mean + SD), CPM (Count Per Minute)

A& &3 A7 Ketac-bonde HZTH #
AFSHAl A|Zbol ool upet F71E AR, GC
lining cement, Vitrebond ¥ Fuji lining LC&

72 = 1 th(Table 9).
V. &% % Dot

ANg FENg HEHH AFPYE A
Abete Wldle AW 2 A9 439



Ao, Alg g HPAFEQ Hojd o5&
¥AHstd ARE FHJ}T AL Fo
)4 vERG =P ed e @@
e AAY 48 959 Hols 9% ¥A
Wy, A& Jolde T, 293%9 A ¥
HAFE g 9 5 AT & gl
Aol gt Frl7)Eo] FEHoy JNER
Zrolu 4 & AAY dF Ui w39
zo] Fo.2 Qs A AATY 4L H
7vated & o2 &o] AT, o]9f Hj3}y
AL d¥e AENFFE o) 83 AEE
3 ZAAPO7E de] ALe-F o] o ol A Y
Zzto] fojsta FAA 2UL WAY $
N £ FEHH gigo) M2y, AYd
o] &8 ANEFo| AF3A EEEHY wjgY
T o FAHHY U] AE #HE
AgsA AAE F dov NEZAH 4
A BJrtE & 5 AU

A Aol B84 AFAARE o
& EAAA e B EAH dFFn gl
o wjkE AE AAEL FHEFAIE
Wole ZstE AUE Y wFde ¥
A AEE 7@ & A X 2HANAY
AlEe B AEE RIAA BHIGL
ol FA 9] Ag ZE ol g 249
Y AE3A gorng JE AJopaAl u
£ 92 2 millipore filter method*”1} agar over-
lay method®¥7} 7W&=E1 29 Browned
Tyas& TA] old dAHol} Jold B
2 thX) 3= model cavity method& A7)3}
Ak

A4 Asge EF F FL ALY F
o] Z7|QE BAY WYezs 4L
Brtste o] uigdF sty AEe] g X
719] 4 9L lysosomeo|Y A A qte)
F34A W3lol2 2 organellesE A AL E
ooz Jrtg F UL olH F4Ay
Msle Mo Fei3 Wl 1A ey
S 7A UZE gelet & U B
AT A £ millipore filterE o] &3t Alg
H o) A= SDHE FAHEE wlFA| 7o) np&
Walel vigAIZES 4ATeE BE TS

268

T F AP AT o HusleE BF
Ro 3 glass-ionomer cementd 7 &
9 548 747 gz 3L, AF AF
obA Eo] HWALHFA YA “ChromiumE
BAANA AEute] E34 dstd o A
E=EQE Hrisided, Al A o
MESFE BHI7] A3t 2Y, 44 R 6
A3t glass-ionomer cementE HEA|AH A&
MESF 243 2 gL BF3a, N9
718t Ale] Bddte A 49 A= E “C-
leucine®] ZHEZ H7I3Ier 4 AMES
A AAEZEY] A3 E vln E43qd.

¥ Agol 218§ A HF Ketac-bond+ pol-
yacrylic acidthdo]l EZ2¥ polymaleic
acid7} ®2/dFl H7F= 3L tartaric acidd
A3 Efsle AZEA polyacrylic acidE
AHS-3he Aol vldte] 7] pHY} ol X
Foll AFo] Aon, FFHY glass-ionomer
cement®] ¥L& FWH33e  fluoro-alu-
mino-silicate glass°]® 94-& FNtde= F
#AZA  2-hydroxyl ethylmethacrylate
(HEMA) & 8, 3384 5.8 74
5o gloy AHslx7)d o € WA
ZZ}o] o3l 309 FRAIZ P33}
dojdtte FAE 7M.

Crisp$™ 9] glass-ionomer cement®i] 4] ¥4
frelol B APl o3td dniyoez 3
AR FEL &2 v F7HE+E
#Ai2@oan YHEY o, Tobiass?S A A
W A8l A ASPAS] 43 <o) H]&o] 1.2
F1 R 31104 XFukgo] A Jebd&
#3A ot. millipore filterE ©]-83 SDHY
BYEE 3T 4YPA Ketac-bondx= Al
X =40l A Yelged ol tE 3FF9
A g Hete] Eia o) Hgo] 34:18
A Ho2 AVYFEd EAHERDY f3o)
Zagd 713l Aoz Alg € sl
o Z3tE Ao & AlHe SDHYMH
ol A 318F# 3 GC lining cement, Ketac-
bonde &3 FA] ALEF AHAMEY 58
S B3t A AN MEFA] G F
7HIAEY olv ZAgAIZte]l TR} 4%



o2 Z3E qrAe NESA FUH
Th= Kawaharas "9 B¢} A X3 Zst€
A|Zko]l 5% o] F-9] AWM AJzte] A}
ol wel 540 #FAde FAHAE JEH
12 &3] GC lining cement® 24717+ E¢
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EXPLANATION OF PHOTOGRAPHS

. Photograph of SDH staining following setting time

. Photograph of SDH staining following setting time

. Photograph of SDH staining following exposure time

. Photograph of SDH staining following exposure time

. Fibroblast cultured for 2 days in control (x100)

. Fibroblast cultured for 2 days in GC lining cement (x100)
. Fibroblast cultured for 2 days in Ketac-bond (x100)

. Fibroblast cultured for 2 days in Vitrebond (x100)

. Fibroblast cultured for 2 days in Fuji lining LC (x100)
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— Abstract—

THE CYTOTOXIC EFFECTS OF GLASS-IONOMER CEMENT LINERS ON
FIBROBLASTS IN HUMAN PULP

Young - Min Na, D.D.S., M.S. D., Byung - Soon Min, D.D.S., Ph.D.

Ho-Young Choi, D.D.S., M.S.D., Ph.D., Sang-Jin Park, D.D.S., M.S.D., Ph.D,,

Gi - Woon Choi, D.D.S., M.S.D., Ph.D.

Department of Conservative Dentistry, College of Dentistry, Kyung Hee Universily

‘The purpose of this study was to evaluate for the cytotoxicity of glass-ionomer cement liners{GC lining

cement, Ketac-bond, Vitrebond and Fuji lining LC) on the fibroblasts cultured from human pulp. The

fibroblasts were cultured in DMEM-10% FBS medium. The measurement of pH, succinate dehydroge-

nase (SDH) activity test and *’Chromium release test were performed. Viable cell count and “C-leucine

incorporation rate were evaluated following culture time of 2, 4 and 6 days.

L

The results of this study were as follows :

The pH in all cements was to be neutralized as time elapsed, and Fuji lining LC was the lowest pH

value among them.

. SDH activity was more inhibited in GC lining cement and Vitrebond than Ketac-bond and Fuji lining
LC with the setting process, and GC lining cement and Ketac-bond were reduced after 5 minute’s
setting and then elevated as time elapsed.

. In SDH activity test following exposure time, the activity in Vitrebond, GC lining cement and Fuji
lining LC was inhibited with increased exposure time, but it was fairly constant in Ketac-bond.

. Overall the liquid component was more inhibited than the powder component of glass-ionomer cement
in SDH activity test.

. In*'Cr-release test, Fuji lining LC was the most released of all the cements tested and followed by : Vi-
trebond, Ketac-bond, GC lining cement.

. In viable cell count, the number of cells increased as the culture day proceeded in Ketac-bond, but
they decreased in GC lining cement. Fuji lining LC was only observed after 2 days culture and there
was not observed the whole culture days in Vitrebond.

. In “C-leucine incorporation rate test, protein synthesis was decreased with the number of culture
days in GC lining cement, Vitrebond and Fuji lining LC, but it was followed that of control in Ketac-
bond.
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