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CYTOTOXIC EFFECT OF RETROGRADE FILLING MATERIALS INCLUDING
GLASS IONMER CEMENT ACCORDING TO CELL
LINES AND ASSAY METHODS

Mi-Kyung Im, D.D.S., M. S. D., Ph. D., Dae-Hoi Koo, D.D.S.
Department of Conservative Dentistry, College of Dentistry, Wonkwang University

Cell culture methods have been used to assess the cytotoxicity of dental materials. Diffe-
rent paramaters are used to monitor cytotoxic effects. But it is difficult to compare each
investigator’s results with different methods. The objective of this study was to investigate
cytotoxic effect of several retrograde filling materials according to cell lines and assay
methods. Cytotoxicity of Bestalloy (Dogmyung, Korea), Prisma APH(Densply International
Inc, US.A), Clearfil FII (Kuraray Co., Japan), Fuji II (GC Co., Japan), Fuji II LC (GC
Co., Japan) and IRM (Densply Co., U.S.A.) on L1929, 3T3 and KB permanent cell lines
was measured. Radiochromium, Lactate dehydrogenase (LDH) release method and colori-
metric assays, namely neutral red (NR) and MTT were used. Each material was mixed
according to the manufacturer’s instruction. They were tested as solid and extracted state.
Cell culture media were added to each mixed or solid materials then the solution was
collected and used as extract solutions.

Solid Fuji II showed mild cytotoxicity on three cell lines using radiochromium release
method. There was no difference in cytotoxicity of extract Solution group using radiochro-
mium release method. In colorimetric assay immediate Fuji I group and all the IRM groups
showed severe cytotoxic effect. Difference in cyctotoxicity was due to rather kinds of cell
lines than assay methods. Solid Fuji II and IRM showed mild cytotoxicity on three cell
lines. But extract solutions had different cytotoxic effect according to cell lines using LDH
release assay. Light-cured glass ionomer had mild to moderate degree of cytotoxicity on
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three cell lines.

biomaterials.

Cytotoxicity was affected by specimen prepaton. Susceptibility of each cell ines were
also affected by assay emthods. It was suggested that cytotoxicity study using only one
cell line and/or assay method might not accurately reflect the real toxic nature of dental
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d2AAe] ZEHFEE Bestalloy(FHESE,
3+=), Prisma APH(Densply International
Inc., U.S.A), Clearfil FII(Kuraray Co., Japan),
Fuji II(GC Co., Japan), Fuji I LC(GC Co,
Japan) ¢} IRM(Densply Co., USA)E 6%&
AR

YA E HIHE st FZo] 16mm<l
24 multiwell A Z8] %8 plate(Corning, U.S.
A) welld vlge2HE 15mm7l HES &
#atAch. A& EYF F4), 37C, 5% CO.
wj <) (¥ @ =}e, Model No. BS-9108 MS,
) oA 27178 B¢, 24417 B2t 4FY
¢ AR F grksdg. AdYE 3ot
37 915t & 95AA F 5719 well& A}
£-3 4t

HEAAE FET Y90l 4P LA
78 918+ 24 well plated] E°]7} 1L.5mm7}
HeE ERY F EEHFE 9PA 2mie
718t 37C, 5% COM| G711 A 24412 B
WX 8t 22390, =8 4 A8 E EH3HH9
27) A3 ¥, 2407, 1390 A7 3T, 5%
CO. ¥l F71o WA vl x| & H71ete] 24
A1 Fe 239, 48892 0.2um(Nal-
gene, USA) 9 syringe filter2 H3AZ F
AYgQoz AL

2, E49o}

1) Axe &

L929, KB, 3T3 339 M ¥5& 22} Earle’s
salt”} =¥ Eagle’s minimal essential me-
diumol wWi<kstqct, wix]el] 10% (vol/vol) fe-
tal calf serum, 2mM L-glutamine, sodium bi-
carbonate 2.2mg/L, streptimycin 50ug, 100 IU
penicillin/mL& #7Fstdt}. 573 Adisiy
Aol AHgsIRL, WP e dEs7] 3
43 F- 72 L.
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2) Radiochromium & &% Hhy

Cr& EH ¥ 2gFol € sodium chromate
(specific activity, 428.12mC/mg, New England
Nuclear/Dupont, DE) & AH8-3l5ic}, A@A%
24 A7t Aol A Z 2] monolayer®] ¢ 100mC/8
X10°2.2 vjgate] *Crg BA AT, EAE
MEE 025% trypsin (Ca**} Mg*7t §le
QAgFER) o2 Higol M A g AHE-31Y)
Aol Eagle’s MEMS.& 33 AA3lo] 3—4X
10°/ml AXF71 =8 54317,

1% 9549 54 BHIME 95t EXE
AX 2mlg 2Y QA £ LY
welld] H718tR3 5709 ¥l welldl AH71H381S
HxFog ATt T 1Y gF A}
AESRA gk BXE AEH0) £ wellE refe-
rence sample AME-3lch. HA¥FH UL
wello] Q1& plateE CO, W7ol A 24247
S FT F, welllA 1ml¥ F 38l 883
500goll A AR Ste] 2+ MEHY 05mlE
MZE A g T {713 187+ gamma particle
counter(Gamma 5500, Beckman Instruments,
Wakefield, MA) 9} &7+ CPM (count per mi-
nute) & 33

A8 899 E4HITE f8to Cre2 B
AE AZY 1mlo] AE §9 1mlg F7 F
1ml¥ 3l 887k 500g9 A A EE 3o 2}
suspension?] 0.5ml< MEZL AP 7|3
13#3} gamma particle counter®] $7 4l coun-
ting3l9dth. Reference sampleZ2% “'CroZ
HEAE AES 1mlol] ¥ viX] 1mlE H7HgE
AE ARG, AFREANA WEE Cry
HEELS 23 Zo] AllsA

SCr release(%)=

*Cr release in the test sample
%Cr release in the reference sample

X 100

Zt JFAA ) ti=To) E 549 vlae
ANOVAE AH8-3t FAH33stA.
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AR A 7L € 75cm? 23] wigd&
AAsD Qg dog 23] AN
13 A FANdlE 20ml, 23] AlFAGE 10mie
AHESlT AL gtojmlo g AA}. 1
% trypsin 50ml& Wil 30x7 dd £ F
trypsin £ ¥ 2|3 vlgto] i % 1mlo]
€ 8238 COoMI7Id 583 FAh A
A A 10ml2 EE AEE IF39 1000
rpmol A 1087 A8 trypsing A A
3 ¥ AR E HEFE 2X10° cell/mlE
Z73 34t

CO.f 710l 24 A17F MRt F v g & B
i QigEgdoz 13 A F, 4
wellol AAuixE 50u1% A7t 484
Aol EAY/NE 95t FHlE 4EE9L 96
well plate(Corning, U.S.A.) ol wellZ 100ul¥-&
EF3 & COMY7IoNA 24417 wh gt
3-(4, 5-dimethylthizaol-2-y1)-2, 5-dimethyltet-
razolium bromide(MTT, 98% , MW 414, CysHs
BrNsS, Jensen Chemical, Belgium)< 14t &
499 2mg/ml7} HEE ¢ Fo] Z} wellol]
5ul8 H718te 471R] F< COM S0 vl
F MTTS9€ ¥a3, Tray mixer(Fujizoki
Pharmaceutical co., FM 5-1, Japan) 2 &94&
TY3A EF39h. ELISA Reader I1(Beh-
ring, Serial No. 350160, Germany)lA &3
4 570nm, FLIF 650nmE FFE=E F
Ao, AFuATE 100p I7HE well
fzto g AAsH.

Cell viability(%) =

Absorbance of experimental wells
Absorbance of control wells

X 100

Zt 93449 d=Td WY 23 Hie
ANOVAZ BAZAI}AT.

4) Neutral red (NR) &34
Az 2957} 60—70%F=Y W gFH
Aol =&AIZ T COMIE7I0) 24412 vl gg
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F gy e v QT Lo 13] A
A F, 2 wellel AZuAE 50p18 H7Fsh
Aok, 48 899 4 YriE HAsto, 4¥
£9g ZF welldl 50013 H7H Fo COM
F71eA 24217 WIS GRS
100l 7T welld QETFo 2 HAFH.
NREA I 40pg/m} HES vjAd] B F
37C W g7l A 24A17F B WSRE ¥ 1,500
gl A 108 5 M E S FHYE wellF
200u1% H7etR

Z} plate] -2 2712} well& NRo] E35 o]
AR Fe HRAE Hrsld QRTLE AMS-
3Tk, 96-well plate® 3A1ZE B¢+ ¥l F3te
g efo] MEE H¥o H/HES sHr)
Plate®] ¥l A& W23 1% calcium chloride$}
05% formaldehyde®] E¥Hoz H&3A
Aojulo] Zde] GA AL AAsm A ES}
FAE5E 39t 1% acetic acid/50% etha-
nol$-¢ 02mlE JYHdq& F&3¥}h. 1087
AL X% F microtiter plate shaker®
o] g3t FX7t FYsHA EFI F ELISA
Reader II (Behring, Serial No0.350160, Ger-
many) el 2393 540nm, FIIF 650
nmmol M FIEE ST F O3 2 F9
o3l MFEe] YEEE Ash

% viability=

Mean absorbance of experimental cells
Mean absorbance of control cells

Zt 4FAAe] dzTel dE 549 vae
ANOVAE A183td EAZRIAS.

5) Lactate dehydrogenase (LDH) &34

nYA8Y SH4Y/IE 93t 9FAATL
E 24 well plateo] A|E 2ml€& H7}3k3L CO:
Wkl 24X Ft wjstiTh, d=T
o2¢ B%9 AXugFd(IMDM with 10%
FCS)-& AME-3tct. 500u18 3t A4
Z=2 ouj) 3A¢ ¥ sample cupdll ¥ A3}
A% 7} (Hitachi, 747 Automatic analyzer,



Japan) £ lactate dehydrogenase (LDH, Daiichi
Purechemical Co., Japan) £49 &4z E =
AstAth. AdE&de] SAHBE st 24
well platedl] A|EE EF3 5 24717 5<F CO,
g7l A wFtdTh. 24 d5EAY 48
£ 1mlE 24well plated] F7lsted 99} 22
WHo s LDH#E SHstA.
1PAs 2 APLAgN iz Ui
A¥Te] LDH#e #HELES Aty
ANOVAE ZAHA s
o, AEMm
1F gee] AN AE SA4S 74 A
o thatd *Cre] WEE S E 4= Table

z
1—33} 2t} Table 19 VRS vh9} 7o) 1929

A X s Me Fuji [IE 47FA Azt
%A radiochromiume] #&0] 7]
Azl vleted YA Jeht AE EX4o] mled
e BAH(p<0.05). 7[Et 559 A B = Bes-
talloy SA|T& A 3H4A radiochromium %2
Fo| A Zpolzb A ol ME E49
Zolg Holx] gUth 3TIHESY disiAe
Table 2¢] Yepd v} Zo] Fuji 119 4714
A 7F A7 B 5] M radiochromium$] HH&o|
718t A8 B3t KostA ot (p<0.
05). g L920M| 29} | WE}E BE AFA
=7 ¥ radiochromium®l ¥& ¥]g&o]
Agrdo g A veg Y A8 ity
3T39] A &4e] =71 L9294 ol vl 5ty
u)eksl gt KBAZo| tidlele Table 39
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Table 1. Radiochromium release from 1.929 cells exposed to retrograde filling materials expressed

as cpm
Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+ SE  mean+ SE ratio™* mean+SE ratio meantSE  ratio meaxSE  ratio
Bestalloy 3743+ 146 10096+ 120.8* 27 15478+ 175% 41 14914+ 446* 40  7796+£503* 2.1
Prisma APH 399.3+51 16188+11.9 * 4.1 1721.2+618* 43 1699.8+26.3* 43 16746x250% 4.2
Clearfil FII 42184290 16816+51.0 * 40 16388+357* 39 1643.0+427* 39 1661.8+382* 39
Fuji 1I 4328+172 8162+365* 19 3554+ 135 08  3944+148* 09 4102+162* 09
Fui I 1LC 3700+ 17.1 14694+ 198 * 40 14820+ 18.7% 40 1470.6% 954* 40 12258+829* 33
IRM 3830+ 363 12960+ 245* 34 13862+315* 36 13854+389* 36 14264+266* 37

*; p<0.05, ** ; compared to control

Table 2. Radiochromium release from 3T3 cells exposed to retrograde filling materials ekpressed

as cpm
Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+SE  mean+SE  ratic meantSE ratio meantSE  ratio meaxSE  ratio
Bestalloy 5948+ 215 1401.6+826* 24 15584+29.9* 26 1563.0+31.0* 26 1583.8+135* 27
Prisma APH | 5713435  1693.6+237* 30 16432+142* 29 16328+253* 29 16618+19.8* 29
Clearfil FII 5785+ 226 17514+30.1* 30 16664+17.3* 29 16344+37.1* 28 16468+736* 28
Fuji I 5470+ 124 8884+ 720* 16 5774+241* 11  6598+62.7* 12  661.0+140* 12
Fuji I LC 5385+51  15128+422* 28 1455.0+275% 27 1337.6+326% 25 92341531 17
IRM 5695+ 126 12720+213* 22 13404+332* 24 14268+220* 25 14202+81* 25
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Table 3. Radiochromium release from KB cells exposed to retrograde filling materials expressed

as cpm
Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+SE  meantSE ratic mean+SE ratic meantSE ratio meatSE  ratio
Bestalloy 669.3+ 152 16534+123.7* 25 21150+1594* 32 1537.0+127.2* 23 11190+303* 17
Prisma APH 7863+ 167 2218.2+109.6* 28 20668+ 176.7* 26 17728+626* 23 1447.3+134.0* 18
Clearfil FII 7215+ 150 8297.6+343* 46 28380+1313* 39 2889.8+1763* 4.0 3093.2+289* 43
Fuji I 11038+ 3240 2047.8+620* 19 8206+147* 07 8896+503* 08 8884+372* 08
Fuji I LC 8388+ 146 27794+ 142.6* 33 28228+2846* 34 23198+337.7* 28 1188.0+298* 14
IRM 7093+ 549 2647.0+1452* 37 26724+3293* 38 2634642279 3.7 25312+ 1616* 3.6

Table 4. Radiochromium release from 1929 cells exposed to extract solutions of retrograde
filling materials expressed as ratio compared to control

Time Elapsed time after mixing
Materials 0 30 minutes 24 hours 7 days
Bestalloy 11 1.0 1.0 10
Prisma APH 1.0 1.0 1.0 11
Clearfil FII 1.0 1.0 10 1.0
Fuji II 1.0 1.0 1.0 1.0
Fuji II LC 1.0 1.0 1.0 1.0
IRM 1.1 1.1 1.1 11

F9 AFo vt HE FAo] Fo3IA &
2k (p<<0.05). EFt Clearfill FII+ 7)€} 5% 9]
A&l ¥8te radiochromium®] & o] 4714
T BEF Avtygoz A4 JYeEPoey Xg 7
oA fAA7E ARHAE gt ZE A
E7F A A¥TNA 1929, 3T3 E KBAXd
st ool Hgte foF AESAe)
ENGTHp<0.05). EF o]F 359 AFEF
gt 25 AlZE ool bE AX 54 &3
FaE JeERGA gkt o] 3 Fuji [I¥E 371A)
AXF ZFo i3t MEFAo] 71 F&A
Ve, 3T3ME tidle Fuji II LCY 7
AT HE FAo] 71Er & A8} 718 Tl
H)ste] ofdlgith. KBAIXe] i3l Bestal-
loy9] 790] MEEAo] v2F oA e}
Wk o)l Zo] 1y el A8
radiochromium®] W& WY & o] 83l 4%
739, L929M X9} T3 EE H§ Y4&
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B2yt ,

4 AFAANE FEE F S9S HGT L
929, 3T3¢} KBAI ¥4 k&A%l & “Cro] W
28 2% 73S Table 4—69] el nuls}
Zo] A AYT BEF g2 {97 Zelrt
YehA) kol MEHAE HolA ettt

oy Fee 4FAA AX E4& Z A
Xo thdle LDHY &2 &3F 39 Table
7—9¢} gt} LO29MEE o2 ¥ Table
7904 JERG bl Ze] Fuji 118} IRMY
LDHS X7} ¥tew g3 {A% A
ol7} UEIIR] gfotA ME F4& BolA &
st} olE 2 AEE A3} Vet AREL
g LE TN BF 2T ¥3te fo ¥
AX 54 vehly (p<0.05). 47HA AlzE
AogodA 4 Adst BR8x LDHY 4



Table 5. Radiochromium release from 3T3 cells exposed to extract solutions of retrograde
filling materials expressed as ratio compared to control

Time Elapsed time after mixing
Materials 0 30 minutes 24 hours 7 days
Bestalloy 1.0 1.0 1.0 10
Prisma APH 1.1 1.1 1.1 1.1
Clearfil FII 1.0 1.0 1.0 1.0
Fuji II 11 1.0 1.0 1.0
Fuji II LC 11 1.0 1.0 11
IRM 1.1 1.0 10 11

Table 6. Radiochromium release from 1929 cells exposed to extract solutions of retrograde
filling materials expressed as ratio compared to control

Time "* Elapsed time after mixing
Materials 0 30 minutes 24 hours 7 days
Bestalloy 1.0 1.0 1.0 11
Prisma APH 1.0 1.0 1.0 1.1
Clearfil FII 1.0 1.0 1.0 11
Fuji II 11 1.0 1.0 1.0
Fuji I LC 10 1.0 1.0 1.0
IRM 11 1.0 1.0 1.0

Table 7. Release of LDH from 1929 cells exposed to retrograde filling materials expressed as

concentration in machine units

Time Elapsed time after mixing :

control 0 30 minutes 24 hours 7 days =

Materials mean+ SE mean+ SE ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 17.0+0 242+ 14* 14 268+06* 16 264+02* 16 234+14* 14
Prisma APH| 175+02 245+0.7* 14 315+02* 18 385+0.7* 22 29.8+04* 17
Clearfil FII | 175+03 332+04* 19 336+05* 19 330+0* 19 334+04* 19
Fuji i 170+ 03 158+06 09 156+05 09 158+02 09 164+04 10
Fuji II LC 170+ 0 282+ 0.8* 17 284+09* 17 258+07* 15 292+14* 17
IRM 170+ 02 187+04 11 204401 12 187+01 11 187+06 11

e F7he Avtyoz YeptA gol A 9471 2 A6 Yl A9E ey

Ao g B4 &AH9 zole YEA &
stth. Bestalloy, Prisma APH, Clearfil FII %
Fuji II LCAA 713 &L =T LDHH|
£ 2293 M @ A 1490
OJE 4579 ABAME AMEe AU
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Table 8. Releae of LDH from 3T3 cells exposed to retrograde filling materials expressed as conce-

ntration in machine units

Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+ SE mean+ SE ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 208+03 368+3.7* 18 332+28* 16 31.0+25* 15 422+22* 20
Prisma APH| 21.0+0 498+ 04* 24 480+05* 23 494+0.7* 24 472+04* 22
Clearfil FII | 21.0+04 504+04* 24 500%+03* 24 492+06* 23 492+12* 23
Fuji 11 20.0+0 198+04 10 202+04 10 206+02 10 215+05 11
Fuji II LC 20.3+03 284+05* 14 328+13* 16 282+13* 14 294+05* 14
IRM 218+03 216+05 10 230+05 11 222+05 10 164+10 08

Table 9. Release of LDH from KB cells exposed to retrograde filling materials expressed as

the concentration in machine units

Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+ SE meant SE ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 183+ 0.3 31.0+19* 1.7 324+0.8* 18 288+0.7* 16 22.6+04* 12
Prisma APH| 206+26 364+0.7* 18 33.0+09* 17 350+19* 18 322+15* 16
Clearfil FII | 22.3+0.3 55.0+2.0* 25 464+04* 21 616+22* 28 704+16* 32
Fuji 11 231+05 208+13 09 185+10 08 231+17 19 231+07 1.0
Fuji I LC | 21.7+15 39.1+14* 18 347+01* 16 412+1.0* 19 369+12* 17
IRM 18.0+ 0 176+ 05 10 178+15 10 154+10 09 144+15 08

A gl vlste z=Fo tf§t ¥l7t FobM 3T3
A g SAo] e Btk =3 2
AIZb Aol @2 LDH X9 #Hile gl
o). Fyji 9 IRMS 71 540 o8 gt
olUgl dz##x Zol7F YERA] st
Prisma APH®} Clearfil FlI& tZd o@
At} LDH] 8] &-90] 22—242 A Bestalloy ¥
Fuji II LCol H|3}leq ME FAo] A3},
Table 991 vEbhd ule} Zo] KBHAEE i
o2 ¥ A9dME Fuyji [I$F IRMyile] iz
o v]dte] LDHgko] tj&Fol wldle ¢
A Ftt (p<0.05). 7¥TolA Bestalloy,
Prisma APH$} Fuji Il LCE thZ2 T3 9] H]g9]
fe8tA ZaHU). Clearfil FII= 471X Al
v AT BFolA 843 LDHY #o] A
YehA 40 ZsA A&ES JERdH
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Bestalloy, Prisma APH % Fuji II LC= 3t}
LDH®| H]&o] H|dle o]E9 AEFAH9
A== FAMEI T wakA Clearfil FII, Besta-
lloy% 3%9 A8, Fuji [} IRMe] £o2
M E FAdo] AR, o)<} Zo] ¥ <]
Az AE 544 LDHY FA2 &3¢ 3
SAME 3% MEZF 2T o3l Fyji 119}
[RMYto] MEZZAE HolX] ge IXdE 2
g B3N

Z A3ANY FEE9Y AX 54& 4
A X tisted LDHY & A% A%< Ta-
ble 10—12¢} Zt}, Table 109 YElG v}
o] L9294 X9 th3}d Bestalloyd) FAT
3} 24N 7+ 9 prisma APHS] 79T ¥ IRM9)
AT BFANA AEEHo] Fo3tA A
HAH(P<0.05). °&& AT 7|ElTAME



Table 10. Release of LDH (Iu/L) from L929 cells exposed to extract solutions of retrograde

filling materials

Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+ SE mean+ SE ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 13.7+03 174+14* 13 144+02 11 166+11* 12 130+0 0.9
Prisma APH| 22.3+0.3 234+05 10 242+02 11 224+19 10 310+08* 14
Clearfil FII | 180+ 14 166+02 10 146+02 08 1400 08 134+04 038
Fuji II 22.1+04 155+04 0.7 155+02 07 17.7+06 08 17.7+10 08
Fuji I LC | 21.0+04 156+02 0.7 17.0+0 0.8 158+04 08 150+03 07
IRM 216+ 04 342+02* 16 346+04* 16 350+0 16 356+04* 1.6

Table 11. Release of LDH (Iu/L) from 3T3 cells exposed to extract solutions of retrograde filling

materials
Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials mean+ SE mean+ SE ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 233+05 178+02 08 170+03 0.7 16.0+0 07 175+03 0.8
Prisma APH| 23.8+03 404+05* 1.7 39.6+04* 17 413+10* 17 410+04* 17
Clearfil FII | 2534+05 188+02 0.7 186+02 07 176+02 07 188+04 0.7
Fuji II 243+03 408+16* 1.7 20.0+03 0.8 184+02 08 185+03 08
Fuji I LC | 24.0+04 262+04* 11 276+0.2* 12 234+02 1.0 30.6+04* 09
IRM 238+04 354+04* 15 37.2+06* 16 386+07* 16 436+0.7* 18
i ZFd Hsle F23F 2ol YehR] @k KBAIZd] ti3le EE dFdAY A48T

%tk & IR, tixTd Wid Ad LDHY
H]&0] 1L622A 471X A7k BTN 3
dA s 7do] BHINE A3 FE3 AE
548 Jehdlor, Bestalloys 559 =
A€ HPYI Clearfil FII®} Fuji I ¥ Fuji II
LCE ME E4& HolA &3ttt Table 1190
yehd nlel Zo] 3T34 Eo] t)dled= Bestal-
loy, Clearfil FII¥ 2% A FoA AEFF]
Fol8kR gdskh, Fyj I SATA T AlX
Ego] FosR ZjeEd e JERA] &
k). Prisma APHS} IRM2 Th& 9] H] 3}
FosA Bl =ik wERA 3T3AAE
3] A1 Prisma APHS} IRMe] 717 2§ Al X
E4¢ Jellz 2 tgo] Fuji Il LCY &9
2™ Bestalloy, Clearfil FII& A¥ S4%
Holx] ¢ksith, Table 12¢] Wbt vle} Zo]
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AFol A 2% 2Foj 7 YeldA] ekakth(p<0.
05). & RE HA¥ETAA] o]EL KBAIEJ
et 548 JdeEA] &g 3F9 AX
ZFol g NXE 549 AFE 8|nslA L929
A 329} 3T3M 2 tsiAE IRMEEe] AlE =
A& BPom o Azyle] X3P, =T
LO20A X ol tisiMe ME E4L B £l
AT F NFIUS HIs 3T3A X
daiMde 1FeI0en oL e AEd
gt} 27 g8 e B KBAES
@ e TANE Fo8 X 54E& BolA
FolA ME EA 9] AV} X FR/ol e}
F3e Aol Bt

LO20MIEE A 0.2 6714 92 HA Y 2
£9-g A7 AFF AE FA=E Y=
THEY F3zo] g HEEZ Yehd AL



Table 12. Release of LDH (Iu/L) from KB cells exposed to extract solutions of retrograde filling

materials
Time Elapsed time after mixing
control 0 30 minutes 24 hours 7 days
Materials meant+ SE mean+ Se ratio mean+ SE ratio mean+ SE ratio mea+ SE ratio
Bestalloy 218+05 128+02 06 146+02 0.7 136+02 06 152+02 0.7
Prisma APH| 21.0+04 252+05 12 252+03 12 273+01 13 252+02 12
Clearfil FII | 208+05 168+02 08 162+02 08 148+02 0.7 152+02 07
Fuji I 21.1+03 191+01 09 191+02 09 191+01 09 191+12 09
Fuji I LC | 233+03 233+02 10 303+01 13 280+02 12 303+02 13
IRM 197403 197+01 10 17.7+02 09 197+02 10 197+03 1.0

Table 13. Relative absorbance of L929 cells exposed to extract solutions of retrograde filling
materials expressed as relative percentage compared to control with MTT assay.

(meanz+ SE)
Time Elapsed time after mixing

Materials 0 30 minutes 24 hours 7 days
Bestalloy 100.70+ 1.61 89.80+ 1.92* 88.50+ 1.11* 100.80+ 2.53
Prisma APH 37.20+ 0.84* 56.90+ 2.24* 47.70+ 0.79* 57.10+ 1.85*
Clearfil FII 92.30+ 2.07* 97.20+ 4.23 95.10+ 2.60 97.50+ 5.12
Fuji II 1.65+ 0.64* 69.10+ 1.74* 79.50+ 1.43* 68.40+ 1.21*
Fui II LC 57.20+ 1.31* 64.80+ 1.69* 61.00+ 0.99* 56.80+ 1.59*
IRM 5.59+ 0.22* 5.32+ 0.16* 5.36+ 0.12* 2.75+ 0.43*

Table 133} 2T}, BeatalloydlX e EFFAT
I 74 AFFNA 10073 10082 A4 %
=71 e} L9294 X o] tidle] S40] gl
308 AT 24A 7T AGFAY FAES
S 89.97 88524 thERF Mgty FH =9
7227 yepdt (p<0.05). 3E¢E 2384
¢l Prisma APHI A& 47FA] A3t AR 3
EFSAITNA 3722 ZAFHZET} /1R A
veld AEAEFY] 3 A& By
Prisma APHY] 471X ZM e 25 d=TF
o Hl3l HEAEF] F8A JAHAT
(p<0.05). 3% FHY B A Clearfil
FIIdX e SATS Agsta 7eiddMe 4
W FE5E U2 f9 AolE YeR
SFobAl L9294 X tj & FA0] fixich. 3%
F8Y Fet2ololxw AHNEQ] Fuji 119
Me EFSATAA FAFFET}F L7224 A
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9] AEFTL A9 YA gk, a8y
Fuji 18] B¢ 7Z3F 308°] A% o|F
de MEY AEFL FItHo] 2443 A
Fole 7958 7¥ A Fo= 6842 FUF
Bzt 7 F74sI o, 474 Azt A
RIEAA AEe] FEFo] FAsA dAANT
(p<0.05). FZHY Zeh2ololkr] AIME
¢ Fuji II LCE 7HA At BAT B5F A
&EF=rt dzd viste {3 v
(p<0.05). ZOEAIAQ IRMS At F3=&
VA AT BF A R FRE B 54
37} ZdQch ERFATME Fuji 19}
IRM°] 713 w& ZuFF=g Yehliglen
Prisma APH$} Fuji II LCS] €28 Ah&ES
=7t F718kch. 308, 24413 79 ARE
M e Fuji 119 4d F3=7t 7920
IRM& Lo29MI E9] H&EFE 43A JAA



Table 14. Relative absorbance of 1929 cells exposed to extract solutions of retrograde filling
materials expressed as relative percentage compared to control with NR assay

(mean SE)
Time Elapsed time after mixing

Materials 0 30 minutes 24 hours 7 days
Bestalloy 100.70+ 1.61 89.90+ 4.28* 106.00+ 3.74* 104.10+ 9.77
Prisma APH 37.20+ 0.84* 14.29+ 0.54* 24.50+ 1.48* 13.60+ 0.73*
Clearfil FII 91.30+ 2.07* 91.30+ 1.05* 37.20+ 0.94* 82.40+ 4.79*
Fuji 11 1.63+ 0.60* 99.30+ 2.87 43.20+ 1.50* 102.40+ 6.31
Fuji IT LC 57.20+ 1.31* 81.60+ 1.81* 65.20+ 10.87* 59.30+ 4.17*
IRM 2.75+ 0.43* 8.41+ 0.36* 17.80+ 4.07 * 7.09+ 0.56*

Table 15. Relative absorbance of 3T3 cells exposed to extract solutions of retrograde filling mate-
rials expressed as relative percentage compared to control with MTT assay. (mean

+ SE)

Time Elapsed time after mixing
Materials 0 30 minutes 24 hours 7 days
Bestalloy 116.21+ 5.10* 98.27+ 2.58 100.19+ 2.70 105.26+ 4.55
Prisma APH 18.99+ 0.55* 36.72+ 0.92* 2342+ 0.35* 3341+ 0.72*
Clearfil FII 152.86+ 2.72* 107.23+ 4.50* 131.57+ 2.56* 150.56+ 5.51*
Fuji 11 5.04+ 0.28* 70.61+ 2.08* 81.34+ 1.57* 60.01+ 0.96*
Fuji I LC 7145+ 1.45* 60.86+ 3.11* 48.29+ 1.44% 42.82+ 0.62*
IRM 8.78+ 0.21* 9.054 0.30* 6.57+ 0.42* 10.15+ 0.29*
o} TAME AX B4 Zaoy 74 BT

L9204 & t)/d o2 NRIA Ak o] &3}
o 6714 IFAAY F& L9 FHUig 4
ATAEY FEEE d2T AEY F4=9
o JEEE JeEPd A& Table 149 Zth.
ZA1oA Fuji 11¢F IRMo] 4] 713 %
3Re™ Bestalloys E4°] AL Fuji II
LCE Fuji 14 ¥gte] @A) o] kvl
ol MTTE ol 8% A%< 22 27E B
t}. Bestalloye FATAAE 2T Fo48
x}o] 8 Holx| g¥gtont 308 A o
Z7d vigte] AEe] YEFo] JAEHUL 24
Azt 74 ARFME HEFO] FHH
UHebibeh(p<<0.05). Clearfil FIIE 47k%] X3t
AT BFNA 2T Hgty {2 o
A& RGP} 24AFE A 93 A FE =
S & vny g4 Jedt. Fui I A
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AN AX B4 JehliA &doh. Fuji II
LCE 47FA] At BHATE EFoA tixTel
H)3to] A E9] HETFo] F3HA JAHAL.
IRM& 47HA & E5A 7483 A 54&
B

ITIAEE dIFoE 671X gFAAY F2
LA HUHE AYFE Axe FAFEE U=
TAEY FFxol g MELEE VeI AL
Table 159} Zt}. Bestalloys 47FA At %
T BRG] HE FA4o] giged, FAL
AXE X &0l 2 =AU, Prisma
APHO M= 47}A] Azt ZAoe 254 o)
FF=7 2Tl WEle felshA A=A
29 (p<0.05), EFFATY BE JEE=
= 189924 AXE yFEF Ae JAE BA
t}. Clearfil FIIAE 4713 Al Ao B



FolA FREFFE FA7F 1000|302 A Al
Xo] AEFo] dxTl H3te 23l8 %
3HA Y tH(p<0.05). Fuji HolXe &
ZSAFAN ANEFFEY FX7F 50424 A
o) &S A3 JAHUL 308 A+
olFdl= AUFFET 706124 F7IHIL
U 4712 A7 AT A 2Tl vl st
AEe] AETS FA3A GAH R (p<0.
05). Fuji Il LCAME 471A) At A =
Fol A ol FF =7 22 ¥]5le §-9] 51
wola (p<0.05) AX9 AEF0) JAEE
2. IRMS Asole 471K At B
EFA AUEFF=rE WA e Lo29M =
7t A% &4 BkES Uil gz
H)3le] M X9 HEFC] FY3A JAHAG
(p<0.05). 3T3MEE tdoz 3 24714 4
AT FolA IRMS 4417 A7 B33 Fuji
18] EFFAIZAA 718 ¥ 3 F3=
FX7F JEsta 71 APl vldte {9
Al Bkt (p<0.05).

3T3AEE o2 NREF WHS o] 83}
o 67HA 4F A Q] & £AL HG AHEZ
AXe FAEE YZRT AEY F3=0 g
L2 VePd 2 Table 163 2tk A
T4 Bestalloy%teo] 4l &FF=7t EA YE
@ AESAHE RojA] @it  Clearfil&
MTTEA "ol 799 28 A4d &%
=7} vA JElstt). Prisma APHS} Fuji II,
IRMS A F4EE 1A AT F3FE =
FolA dASA B FHE fAHo Azt

7T} wE M E EA Ade Fiae Ve
&9ttt IRM3 Prisma APH7}F S4do] 78tn
Fuji I+ FAIZAMT FA0] ZsA #A5
Rew ol L929MEE ©]83l NR#H
MTTHEL2 &3¢ 749+ 3TIHNZE gy
o2 MITHHSR &3¢ F59= €5

KBAIZE o2 6714 3 AAe 2
|4E M HYEE AR FFEE YxT
Axe] F3xo A YEEE JEE AL
Table 177 Zt}. Bestalloye 47}A] Al 73
It BEA FEFREY £37) gl AX
E4¢ RolR gAY vt Prisma
APHOME 471X A2t Ao BFolA A
F3=7t z2Y F% AolE YUY
(p<0.05). Clearfil FIIlME EFFATNA
T AFFEY FAIF =T HEle &
A BEken(p<0.05), 71EF 37FA T
Me AES] AEFo] AAHA stk Fuji
19 EFFATANNE FNFFE} 16322
HE BEFo] A UehtA] Fgtct. 308
BT o] FREE FRFFEL £ F7}
HAou, 471K AdTE BFAA dE2T)
H|3le] M X9 AEFo] FotA JAHNL
o, 79 AD}FANE AT J&%9 7)E 3
7 A ol vlEte f-jdkA FUE A sk
IRMollAE EFSATAA 1424 AHE9
AE5o] A3 dAEE Y. 0% FH
o]ZREE JUEFFET FUHEHALY 47HA
AYF BT A hZT o) v]ste] A ZYB5]
oA JAHE A (p<0.05). KBHEE df

Table 16. Relative absorbance of 3T3 cells exposed to extract solutions of retrograde filling mate-
rials expressed as relative percentage compared to control with NR assay. (mean+ SE)

Time Elapsed time after mixing

Materials 0 30 minutes 24 hours 7 days
Bestalloy 14720+ 6.41* 88.06+ 5.39* 74.18+ 8.24* 102.68+ 7.08
Prisma APH 18.75+ 0.87* 5.60+ 0.41* 1152+ 0.83* 5.27+ 0.20*
Clearfil FII 78.35+ 5.17* 76.38+ 3.61* 38.53+ 1.45* 69.38+ 3.88*
Fuji II 19.90+ 1.08* 113.70+ 4.65* 4797+ 1.14* 80.04+ 4.10*
Fuji II LC 60.29+ 2.50* 87.00+ 6.01* 40.90+ 2.51* 4647+ 2.02*
IRM 1647+ 1.06* 3.72+ 0.19* 8.88+ 0.44* 4.61+ 0.35*
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Table 17. Relative absorbance of KB cells exposed to extratt solutions of retrograde filling mat
rials expressed as relative percentage compared to control with MTT assay. (mean+ SE

Time Elapsed time after mixing

Materials 0 30 minutes 24 hours 7 days

Bestalloy 99.48+ 0.50* 94.11+ 2.54* 96.13+ 2.27 98.31+ 2.11*
Prisma APH 29.91+ 0.57* 4751+ 1.37* 2767+ 1.19* 4407+ 2.11*
Clearfil FII 41.49+ 0.50* 109.16+ 3.26* 89.57+ 2.20* 111.67+ 4.66*
Fuji II 1.63+ 0.10* 82.26+ 3.16* 78.51+ 2.54* 78.18+ 1.75*
Fyji II LC 45.96+ 0.52* 69.43+ 1.60* 49.56+ 1.06* 56.99+ 1.12*
IRM 1.44+ 0.08* 4248+ 2.50* 47.97+ 1.33* 36.79+ 1.20*

Table 18. Relative absorbance of KB cells exposed to extract solutions of retrograde filling mat«
rials expressed as relative percentage compared to control with NR assay. (mean:

SE)
Time Elapsed time after mixing

Materials 0 30 minutes 24 hours 7 days
Bestalloy 80.54+ 6.17* 85.70+ 10.29 * 111.81+ 3.13* 108.06+ 1.70*
Prisma APH 4846+ 2.07* 28.96+ 1.13* 37.63+ 1.62* 33.15+ 0.42*
Clearfil FII 96.46+ 5.59 91.01+ 4.29* 98.62+ 3.93 102.00+ 2.98
Fuji 1T 19.69+ 0.98* 90.50+ 5.10* 111.81+ 4.64* 108.56+ 2.30*
Fuji II LC 86.92+ 3.98* 73.94+ 2.03* 93.00+ 1.66* 83.78+ 2.54*
IRM 9.92+ 0.59* 12.48+ 0.23* 14.11+ 0.55* 2547+ 0.46*

o2 ¥ 2471 AYFE Fo)A Fuji 1Y}
IRM9] EFZATNN 713 e FF=rt
e TH(p<0.05).

KBAIXE t]/40 2 NREH W& o] &35}
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vV, &% % ng
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Ao, B He B @5 Fo A
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AHg-E § T,
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AZE E4E Jepiich. obdze 2447 2
gqAME EAo] gilewt 30T E EAo]



Z7Flth 1593 3049 Bgdle EFE
ZA el st AEEFAo] F3HA F713)
Q3L oo i Mg oz A A g4 &
L&A 713t Bt AR A} opdze] FH
FA 0] HHHE A ol F2A APt
®_ Clearfil 28I 24717t FHT 3047
oA A9 2717} ZasHT. AFez
olE JFHAE AlZre] ZHiel wek HME
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nejad 5L 483 AEEAM mineral trioxide
aggregate (MTA)Q] JFAAZA ALE 7hs
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MTA, o}273 Super EBAIREE v @&l
MTAZL €9¢] Exe} FHatA daA 9] +
Fo] Ao 23 9% sty JPE=
$-alttar st . E§ agar overlay$} radio-
chromium*H-& o] &3} o}&z}, Super EBA
g IRM3#} MTASY A XL Hmetgct.
Agar overlay ' ¥ radiochromium gl A
T4 A9 Z3ltd oldge el A5 E
H|8to] f-ol5lA AE EAJo] BT,

HEEY] AAE o] &8 4A AFPAHY 3
Al FAE HASE Wios F2 JwEo
g, AFAsE £ E8An F7HA
Aoz FgHo] o] ARES EFSIY A}
S3AY AAE FLdE A3 ASAAA
ALE-j, kA ol & A B A B JELE
THed EAL ojE9] Asuts B ol &
2 e " @A A HARER Y 9
M= 2FETD, o] H3urL vEE
Fold N2g 2L YAY £E Jouz
B Figo] ogA WIertE BN
Aol FaZT®, APAHAN B HAEL
ZYAAY M8 FE4E AMREA Hed
AABEALRL B A B E oW JHE HA Ok
A #Me dtyoes X € A}
Utk & AAE AE = 4R 7 F¢ 37
Fo @A Fo| Yrisor Ao g
71&°] it} WA ol Agd i SHE
Bt wolls AA QoA TR AR
He A7 e E 712 R she Aol §3E
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A3 AA Y AEEYE F71E o ALLsjof
e AXE 93dAL FAZ HEse A
XE Ao Z grisol g}, Xole ;e
o2 AE7 EASAT o] F HFolHES
ZEH X7} 713 E3l), wElA ol AXE
E4 FAA O ARgEor A Z|AEA
AMEEE AR ot B4 HAl) B3 Q7
9N 5@ MEs} G& Ao vse] FA
FAe glon AESAY A gutgoz
AHEEE AEE AMEA] olEZH FIE A
o7t Qe Ae2 BuHQJT»P, B4 ZHAld
dE] AMS-HE AEE dd9she 3¢ Ay
719& € F A By Z AEY ykgol
TUSHA Uehte Aoz 7dE & JojA
e 479 43 ¥avt 7HsE Aol .
AEEAR AL 2L AE94 d79 N9
AYTe] A tslde =do] oM F
7kA] bS] ARBA S5 Rez FH3)
71% Spat@ol5 Hhg ke FAo] glERe
2 BRudre P,

Sandereon® 3} Wigzell”-& A X 2joljA] $o)
NE AXe WYgFHoz Furg AN
Cr& AHE3tt. Radiochromium®2 XA
2 sodium chromater A X2 @z = 4
2o &8} IHEFIA Loy FY 33
%9l chromatet $95o AALLHA et
®, Radiochromium & “W4y& H7stazt
gt A A7t 2¥ol A I (plastic). A
golm AEg AN HFo) YAF B9
AHE-ElE P 0 2 X Fe oA 27N H AT,
o i NEe HABILA & MEHAA A
Aoz AMEe FeE B HujFsoA
HEY Qo). =7 AT E A2 HA}
8% B 4A A% + givh. clEE #
ARE FE3}7] 98t o8 Jd7AREC) A
Argtazl ke A8E L3AA AAske o
He MEstgoen Eo] opd & {uiE A}
£33 gey o] ALole A HHMo] A}
2L 34T 090, & AER REE o
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A k. olEF WALM FTHA W&
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&EZE A9 o o] 100%°) AEE

© W 60—-70% 7T HEHE F$E
A, Radiochromium$] ¥W-&9] 60% o]l
A AX &4 A-E BAEII) ojgn
35% 018 A%e 22 Mg L7 AE
ME HE &4o] HEo mety oA
yeld 4 At

A (colorimetric assay)2 ©]&F HAPY
Y& 96-well plate§ o] 83t A&axn A
Ao g MEL) AYEEE AL F YU} o3
AAPPYE & o] 8 dolle iz € 4879
A E7} 25 A5H J3Z (exponential gro-
wth curve)ell flojol 3™ o]& $i3le] A}
W9 ARlEr Aok 3ln ARG3 Al XY
B4 B4 F§ALT ArgEe 2A5E
L sfof g, LAY-E o] &F HAMPE
< APNaOH, SRB, CVDE, Neutral red(3-
amino-7-dimethyl-2-methylphenazine hydro-
chloride, NR), MTTE ©] &% W 5] lth
drixe] HolA NRY MTTE o848 Wi
¥ 23lA NRHg o) ol 91g Aoz g8lx ot
1,42)

NR& F#87do] Fg g7 ol AEM X
lysosome®] FAHE YA o}, NRE °
£3 A AgAGA AETEA HAE
st s FEAA ATFHAGHP.
o] P AN ASAEY lysosomeLE NRFH
A7t 984 %(plasma membrane)L E3}4
FEHog $ytE o] lysosomes] 71AYd o
FR AFEAYG £471 2FE YyY= &
A, EFHAY S XA 9482
gho] Fyie] QgL A AM4A 7} lyso-
someol A EAE 5 gAET. &8 94
A& ¥%3=7 (spectrophotometer) &
Hog ZHIH AEAHESFS AAEHH o]
e o AEZE ez AFHAE
Al BEA QAuSE HAE B ol
BT MEFZ AHEHAG,

MTTE ©] &3 HA Wi Axe] A&,
T4 R 4E AFH2E S5 quisin
A4 e Whgolt. o] HAL WP AE
A xe] nEECgole] B4 HA(dehydro-
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genase)7} @] MTITE =9 IA g+
g 49 formazanZ P82 AFAINE= 5
8& 538 ol ¥AE formazand ¥
MXQ o v olfd A= AHE9
DNA®%5E FH3l= [*Hl-thymidine up-
takeo] Z39 AX 3= o2 A o
50)

Lactate dehydrogenase+ lysosme2] 4%
9] 32 A LDHS FE& NAD' 9] ZHadA
Z198ke FRE9 72 SR gy,
LDHe] #&o] Axte] gagE Jelle A
o2 QA= Q1o lysosome B4 WHES
F d B3t JAFHAQJ MEEA wkgol Y
Bt} lysosomed MEAW AV} BF WS
HAY 4% AdAY EFL lysosomesd ME
2g g g,E 93 B LDHY HEo] QiE
Bl AR FFPE] T M F
Aqx 719 F= oA EZE g 7AS
Zte ez gEA o,

Aluminum® zirconium3gEo| SolT g
frddhe T @ AFolN fyAxe
AfolEE o] 83l A5t LDHY W&
2 M FEANNET HRolAENA R =
B e gs o JFolEE o] &3ty
2L 2ide dFsEA A JeEhGT. Mer-
yon zin oxide eugenol, B3#33} ek~
olol 2k A E0) tf¥ 371X SHH AT
AIg F3 LDHE ol &3 HAMAE
ZOEE A19j3td LDH9 W& Ud=A Az
AA FoAstA F718HA] Fee BP). o]y
olfroll dislde AAl ALEE MEA u
28 H4E Fdle Aoz d9ysiged
matA ole] ¥t HAAMH S AXE &4 ¥
o] &3t Bl A thAHES HfolHERDG
e GAAT* ., E=F Meryonol] o
3} lysosomeAAE 0] 87 54 AL e
o2 23S 23 g3 SJoP. o {2
HegX &4 Wsly siyo] oz 4L
AgEo g grishe Wyone ey &
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AE o183 YL AR AR 25ty
FEE e 53] HAPYCA ARS-dtoo)
3 &3 pHollA Blojud HAF Aot 9382
ek, Lactate dehyrogenases ©)48 £4
AAN A F2E F eugenoldl 3l o] &
A gL B 5 PP,

Leirskargol 93l ojg] X3§ AJHES]
ANEFHLE B, zincst pHO #H3lz g8F
ATH. Eugenole ZOEG|A 7trE-3jo) 2]3}
o W&HY tritiume 2 ¥AE eugenol ©]
43l eugenol®] W&o #std ATFE Hf
AT, ZOEAHE 2dge] Yo ZOER
FE A eugenold] W&ol dojuniee o
2% eugenold] WEL AL £ U F
£3] dojum olFde FiHE ez 4y
Elgth. EHAFHo| FY§ F¢dMe ZOEY
F7E eugenold] 7] W& 9L w3
ZolA o] 3 eugenol?] &S AJH A oA
dojdtdy] Hoke EHdA dojue R
AZE 1 . ZOEE E¥sles v gL &4
eugenolo] U&= = 4ol 9 VXA G
oA ZOES EW F A¥d F Hvrg
eugenolate”} X33 17] wjEolt}, uwietA
ddEeR FA EH}AE eugenold olF
2% Yo EF Hste] 7t eugenold] W
Fo| F/1E Bolg®., AEEAY AFdMY
Zo] ZOEE 3] B¢ 370 FAHE HA)
Aol BT} eugenold] W& FrhalA
HEz2 X g 4L FeA vebdu®,

Radiochromium & Y& o] &3t 118
SEAA ) thE Lo29AlEe] EAe #IY
A3} Fuji 17} 4717 A7k Foll A 718 B4 0]
g Aoz Jeyt, Bestalloy SAITEH 7
dTo] O &9 3 548 B Ve
Age g TdME S49 4 247 4
ERA] gkstth. 3T3M XS] Yjdtede L9294
9} 2o 2AAE A= Fuji IV} 78 B2
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