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—Abstract

EFFECT OF SEVERAL RESTORATIVE MATERIALS ON
ULRASTRUCTURAL CHANGES OF L929 CELLS USING
TRANSMISSION ELECTRON MICROSCOPE

Mi-Kyung Im, D.D.S., M. S.D., Ph.D.
Department of Conservative Dentistry, School of Dentistry, Wonkwang University

Cytotoxicity of dental restorative materials using cell culture technique has been extensi-
vely studied by various quantitative assays. The aim of this study was to investigate the
microstructural change of damaged L292 cells which could not observed with light micros-
cope. Cytotoxic effect of ZOE, Prisma APH(Densply International Inc, U.S.A.), Clearfil
FII(Kuraray Co., Japan), Fuji [I{GC Co., Japan) and Fuji II LC(GC Co., Japan) on cultured
L292 cells were observed.

Irreversible cell damage and cytolysis were found in ZOE and Fuji II groups. In Clearfil
FII, mild to moderate cell damage was observed. APH group showed variable cytotoxicity.
Moderate cell damage was found in Fuji I LC group. Cytotoxic effect were as follows - A
condensation of the chromatin occureds along or adjacent to the inner membrane of the
nuclear envelops. The nuclear envelope remained resonably intact but the contents were
partially or completely lost. The cell nucleus contains clusters of markedly electron-dense
interchromatin granules. The rough endoplasmic reticulum were dilated. In some mitochon-
dira, matrix was disoriented and fused cristae were discernible. Mitochondiral swelling
and woolly appearance were recognized. Large vacuoles and autolysosmes were found in
cytoplasm. Some breaks of the cytoplasmic membrane and even cytolysis could be seen
in dying cells.
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FARIEE ALjre] A FAdoA 7|98 AEE
AHE-3}3L milipore filter& AHE3F A3} M X7}
FEA Y v A FAL FEHA V|E9] Y&
d79e & 23E e FEAR o
HI3a

B A3e AW YgFdA FEAR AMS-
S+ Clearfil FII, 318583 Sghlololxe
o, FFH Folxololekr, FFUY HI
#1719l Prisma APH ¥ 94 $HA & A}8-5&
ZOES 57FA A&7t wigd L1929 A XEd o
gt} Jell & 548 A3 ol& Ag9
EAo @il 7|E9 AFA FEI]
A= govt F2 A3 HA HES
53 4 Aoy AEFTE FHLE AF
Ao g AT g MEe] Wl #F
B3¢l AT Fe dvES TF AEe
Awrgel W3 wWavke #F3GP. weEtA
B A7 FRAAEuEE o8 7 A
B89 F&89Y0] 1292 AEd U3ty wR=
E49 Az vehte A 7 £7)89
A g waes #Fsaz st

I, H8 M2 % 9

1) &8 XM=

B dg A48 FEAZE ZOE AHE,
353 £ 72 Prisma APH(Densply Inte-
rnational Inc, US.A), 3853 HE3HIY
Clearfil FlII(Kuraray Co., Japan), 3&%#
Zet2oto] =l Fuji II(GC Co., Japan),
B3 SetLolo] 29l Fuji II LC(GC Co.,,
Japan) 5& AME3IR o8 M Es FTAEFU
L2 E(JFTHEF L) E AH3RT

2) Ay 2y

7H 579 &y

FEA RS FEAYE S5 T 5AAE
A7 o] 16mm¢<] 24-well A X8 F£- plate(Cor-
ning, NY, USA)9 v=te2RE Fol7} <
15mm7} 955 £t FEAE FET
£ ()5} F2890) 9] Hr1E st EFHF
v 2mle F7keke 37C, 5% COMRE7)



oA 24A17t B A3 FPPEE FE
gt =3 4 A5E EYST 2443, 1
FAZE WGl WA S BHAN F WE
iRg A7ete 243 < FESAC 2
P{Ae 0.2um(Nalgene, US.A) S A#AFA}L
7)(syringe filter) & AHA ] F FE Y02
AH&-8FRA

W) AMaze] &

L1292 MEE Earle’s salt’} 23 ¥ Eagle's
minimal essential medium(MEM)°l] 10%
(vol/vol) fetal calf serum, 2mM L-glutamine,
sodium bicarbonate 2.2mg/ml, streptomycin
50ug/ml, penicillin 100u/ml& 718\t Al
o] 2U%(confluency) 7} F 80—90% Y
Addte Aol AgstRen, wdiAlE
A8 343 §FH 4 g wAR
agstgeh, A Yo wigPo] € 75cn
Feh2aze] WA HE L QJigF Lo
23] AP e 13 AHAYE 20ml, 23
AF Aol 10miE AH8-8 Hojd g ghojd
o2 AAsA. Eet2A bigddA AEE
AAsL7) $18+d 0.25% trypsin 5mlE WL 30
27 Ao A F trypsing A4S HY F
E235 COME7Ie 58 IAHH.
wjokel 10mi2 EeE AEE 53 1000
rpmol A 1087 94&88t trypsing AA
3 F AZEE Wiggdezs R3AA HMESFE
Z3 3|t

) 89 AXEd Hot

Zt EA G 25ce] A EujFE FekAA 1
A& 22 ALt AESFE o 5X10°
OS2 ZAFF FH2IE WG W19
Wgstct. $&44€ 1ml A7HE F CO,
v F7]oll A 24 A1 B2t vl FER T, 0.25% tr-
ypsin 5ml& Wil 3023k A& WX F ¥ try-
psin§e]& HY F Fgt23E COM L7
S5E7 WAt MEE 34% F 15ml conical
tubel] $ 713 1500rpmoilA] 108-7F A& %
F 339 WA

2) FAAErE &2

FEA7} g LI29M E | YElbe B4
AYE FHAAE0EE o83ty BEIIRA
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o}, 25% glutaraldehyde & E823 F 1ml¥
¥ol 2A13F §¢t Agsta pHIL 7.2— 74
AAgF &Aoo 2 3080 127 308 T
3—63 Ax A3H3Yct. 1% osmium tetro-
xide2 2A1ZF B FIARFE 2T
24 3HLE 60% 9 70% oegolA zzt 5
B A F80% <+ 90% o &0l A 10%7H
A BPBLIL 95% 9 100% e AE 234 15
7t ©€43}1 propylene oxideZ 1583t 23]
A& dq k. EujH -2 epon mixture$} pro-
phylene oxide®] H¥]&o] 1:1& 3o 24|17k
Helg ¥, Al epon mixture$} prophylene
oxide®] H]go] 2:10] HEZE 39 IR
Tt WEEAIF1AL 2417 F<F epon mixtureE
2o E A9,

35T 4] 12A13F, 45TalA] 12A417Y, 60Tl A
2473F E¢t B3AZT 035ume] wHEHE
(semi-thin section) 3t ¥ toluidine blueE
Aete] F8 HulFow FFsla FERHAHE
nj7de g AV FEAJXE AL 70
nme) Z¥HEHA (ultrathin section)g #3331
o}, 2urE -8 uranyl acetate 9} lead citrate 2
olF FAE ¥ Axe] WIE FAXAHY
Aoz #AEL S YA
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L2902 X & wig3le] FHA] & §94&
HrkelA] e 73¢9 AEe ¥uHlE Fig 1%
20, & Axe] FAF AL AEY
QEES AR, g FHE vl
TYL3A 5X 53 heterochromatin® euch-
romatin®] Ul Zt7] LAsIET. o
£ ¥H4d% chromatin ¥ chromatin centre’}
#2EH[T. AxEke g4 microvilliZt Y
Elton A249 vesicled] o]Edo] ¥HE
FI= BIAHAD.

Fig 29} 32 ClearfilZ A2 £4& A7 ¥
vehd L2924 X 9] &dolt), Fig 2904 ¥&
olFu Fx7F FAHNL FHHo] HMARZE
ojFHo] o} 4% 443 ¥F VA

gkor] oz AXd) nlsld e =77}



ZA Jvebgch, AEE Uie AFEAZE 3%
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B2Rok. =3 AXF ¥e FE(vaculoe) 7t
oy BEAEHJD R o]EHo] YA A
74881 A2 (autolysosome) & Bole F+ZEX
AHRG, Axete] FElE microviliE T
Hdo] B9y gAY R EFo
R E F&HE WIE 2ot W& gt
Fig. 39| 4&7olA € AFGAHoE cris-
tae?] Hej7l W HI AHHULH AAEE
7t A% SE 2L BYE By, AFAES
B&E Yy o FEHAPG

Fig 4— 62 33 383 Fehlotole =g
A74g 9 AHdelt), Fig 4014 & =
Hog gFEHo] AV} olF FolR ¥ FF
(pyknosis) 9] £72& Bk, Alxdge o
Aol HEE IS FAY F UYL A X
HREL & FEZ ANA doJM A3 Ax
&£4& #FINY. ALY BFS
Bole AgA 2 #38E £X A7 FE&5H A
Fig. 691X € t}9] AXE FAl0] $23l9 .
Zdol YAF AXe AR EAo] A
yehd vt F, 929 N EEL FY9 AL
v)3ley AR Fe7t Fatgch Y AES
$&9 AFTME P ojFe Fx7 B
He A% F@s e AxE F 27He]
A Z9] ¥ o)A interchromatin granule©]
#&H Q). Interchromatin granule2 TJ&
ol Fo] ¥ AEU) 37 L 1TTo]| #FH
A, TEE BolA] g3 AAF interchroma-
tin granule® Hole TREE FIFHUSY
E AR 2L @ wigd e #Q138l7] of
#HH¥ .

Fig. 7& AT ZOEE H7IRF AlE &27FH0)
th. Fig. 72 #9] T3} #Ado] AsjAA F
Mol Yo Holp o] Alold] & FEI} 7|
A= o] Byt &2 G2 HAasst H3A
Jelgn F&siEo] Btk A2 JRe
AT A7)l A SAYEHE BAM AL
YAEe 12 YehiYen cristaes FE7}

HYHT Fogen 7]Av¢ ARUxr}
H2E 3 JE9 2L 2o Yz
e Axete olFuhe 27} ui3)= o)
A AX &3¢ 2. Fig 8 Axay)
de Feirt AR gL & FEI) O
#AFsF o FEE AHGA 2 o]E AHgA}
g4 FRE lysosomeFEl = FEAHRUT A
X} &7 A £ gle viZlgEA Ax
&£4& B4

Fig. 99} 102 FA|T APHE H7H A9
27olt}, Fig. 9dlAxEe d& AXo FYd
AR Ao txTo Hste ¥y =77}
Zrolzom gazo] AR R o533 T
3= Jepsith, ¥k o]Fute] Alo] REo]
PEE FE= FAHJoH Ao Yyye B
TR AZAYAME FLE AR}
g JElgon RFo] Ho BPE Rx
EJch AFu FX9 el IR Pt
ou HAE AMEAY AXA, 7E o] EAS
s AVMEHAANE BHYoh, Axue
FElE microvilliZl BEHo] e F9x &
Z= %1}, Fig 102 Fig. 99) vlstd A% A ¥
E4E By ¥ R R g4do] W
22 olgdE 4L 293 IV £&2de
g FHol YEINT. AlgAe Y
a7z g$ Jeged 2% 232 B9
Crisate®] 77} v|23 & BRed 4+= sl
AL o] MY E A4, Hudg F¢ 5 ¢
F3 Fej o] &Aool Bt Ul ¥E 2]
A= 43 Ferl mo v7kg3d Al
¥&248 et AZAE PY&Eo] 1
Pz #FFERY. AxAde X7 o
#AFHREY HAEH 234 R AHAE &
B3l AL A7 BEEAG. Fig 9%
10€ HuEE 2 FUdME X £40]
FEEY ZA¢ERE 9 AHA &4 Role
B¥NA S A=gE BAC.

Fig. 113} 12€ 35§ 2e2olole=HE
7V 270k, Fig 11L& 9 Zu)7) gz
ol vlste] =7)7t FAgrow JAA9] FHo)
¥ Wi X9HAM UeldA e FF37t
#AFFHA}, AFPAAME cirstaed] FEA7}



WAL 27} 24" P2 BPr), o]
AZoe ERALE AEA 9 Bgo] FHY
33 2A vegter & FXE FFHSI.
A ZE9e] microvilliFele HolR] ¥sker A
Foe EYsia &4 #EH%UY. Fig
125 IHIEE A¥ dRES FF3Y
A AE AR 950 A e AE &
A Axrt AT AL BT AXAe 3
FHUL FEHOE w0 Bow o
o] &HE & FEx FFHJ.

Fig. 132 1¢Z Clearfile 71§ Fojrh
o HEe YRS AXES I3 =ZA
velgen Ao 9y HaA EFIsua
FA Ao ¥2g BIAE FEHAJD. Y9 o]
Zohe PEFHRory dREL dFAo] flo]
FHH Rt AED YEe dee X 2
WAE olEAE tf TR E AUEEA
A7 degth, AE"e Ferl B3 sk
AE7 s 2de BAd.

Fig. 14+ 19T ZOEE 713 o)), &
dde] HAR o]Fo] Holu F REoz
Uiro] Jelgen #ute] ojFer Fxx Sh
Ao A% g &4 BHTh AARAE cri-
stae?] ¥Hejr} A3 g=o] ¥E =Y
AN =7} 33 EZA2 AUA dAT FXE
A daggen Axe A3 £33
Az F&& B4

Fig. 155 14T APHE #H713 Folt). 2
HEE 529 942 YA U2 interch-
romatin granule®] FFF NG, P9 ojFHAE
B&EAD AxF JRe FTXY S
Az YA AAF F2EL #2E & ¢l
Ak, Axere] sz QA3 HEFD YLEO
Axd B2 F3Ho AEe S JHde
B

Fig. 16& 14T 35 Sghololo x| E
A7FE Tolth. e 34 FHo d4A9
FEEAY R o]FHY &g HAY. AxF
Yie ¥ay & o9 337t JeEgen
FX | o]EAo] FHE AE v Vel
AxA Ak HA AEAV o BREHY
on g ¥y ¥ FFEY YHE o
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vebgdt, AEute] dBE 4548 Aty
g Bx FFEHUC.

Fig. 173} 18¢ 7¢F Clearfil® 3713 4
Zeltt. Fig 179014 899 @7le A7+ v
A FAEA Fheut Ho o] TF 3
B2 B slol M¥EAG. A Z9%E micro-
villi7h 248 988 B, AEZF Yype
P& AxAe AREA € O FEF R
Fou g AEE A7 vsA AE &
49 A= v veksl o). Fig 18 4%
ME &48 Bol= i 1 &2 8ujdy
B 2ot Y9 o]Fue] FxE #X
HRot.

MEAte] 2188 microvilli7} AYE BE
2 B35 H¥e 2R FFHUY &F
AE BEEHo FPoE HP o]EFL X
23 ke e dE=Eud.

Fig. 19v 74T 38 $89 Fek2olole
=& FUKRE ol e AvE 9FHX
Fxoy 4AAE FTY FHAdA FEHH U
Axute mIso] AEZHY EFo] 9i=
NeHe] 438 AL 2Qch AEAY g
2 & FEY AREAR YA AEe
HIZFG QL ME &4 o]F o Ax9 F2-¢
w33kl

Fig. 103} 21& 79+ ZOEE #7138 Tolth.
Fig. 20014 89 o]F Fxe HEAA &
on u Fxr diE R9x AFFU).
AETe 4H3] gAEPn AlEeY JRe
HAE AEY &V89 FEE VS YA
RAojA ME w7 HQA A &4 4AAS
B, Fig 2194 & 4] ¥E o
TE Een #uo] malso] e L3E
BEd, AEZA e dA4"H AX A3
FTEE M5 YA e Mxute] FRE
{3 gaso] A £¥E BEAIA.

Fig. 229} 232 79T APHE 371§ Folth.
Fig. 220174 & A Fe] HAY o]FE U
B R gskou 4R F3 B4 $90
AR e At T2 FAHAL HE
¥ fAEHRoH AEYdE i BeE
A g AFEA SRS, vay Z4



Aol 728 7 AXAE YE} A E &4
AEE FETEY. Fig. 23914+ Fig. 229
Xg} o] Yt F2E ARSI o] WAR
o] YEel}RA gorovt FAR G4
FZo] e Jelutt. a2y Fig 229 &
Ade gg AEAdQeE & FEUY o]Eo] A
AR A7 A7 YER Fig 228 9 4%
AX &4 BFEIQT. 224 2 AgA 9
HE2x AsA Jest. AlbAE &5
UER}IL crisraes 2AEAY YE7 A3
o] velgtt, =8 AMEA Y 5o FFo] 7
A 2L gy ¥F(cloudy swelling) ¥ 7]
A9 d=x F7iHe] B4,

Fig. 24 79¢ 33HY Sek2olojex=H
g HUMg Fold. ¥ BRI YHE =
fou gute] el FAHJY. AEddE
Fx7F #EIHNeY JIEr AEY A7|He
P& AT F AN AxY &4 71y
Hoz AU,

=]
£l

v, &% % o3

E4E HIHsl7l S8 AHRE
£ Aol 95g ¥y4sy #8
Az FA% F 22THQ AstE B
W g AR o] B¢ dErtA ARl
4L A}, FE oA FAlEe FEA
3181Ee BT A X5 54E Hole
Aoz gEA U, Felde o7 Bzl
AT g Fate] FHozm Agyrpow,
E3 AE Fo 54 JEo| AolAF whg-3 o]
AP HaHVE Y. EUFE 5
Ao 9%L nAY A8 E $H37) A A
282 ERFE AAY AgdMe A% 43
W& FEEtRTE Y, a2y AXE 2ES
E AT 5L 5& EFE A71R A
et g A FERHE HOEE &=
Bxo] A7E G F o2 APFer)e o P
. Ags 45Y Alolg] AN EA I
AFe uAFE: Fa% ato|t. A&7}
274" 4% WHAAAM AT uAFED
¢ 4% A== A8l ULl HiH
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AT, Age B4 A8 f&d dslde
TAWAA ALEEE ARe A3E FJF 8
olz}l F3ukgo] $AE Fox eIy
5o gojyf o} MFAdo g Eojd ¢
Non BAv7l EFE FEAQ] FAANAEY
Ft2olo]okn] AIME R AR ozt A
A7) olg FEAZ FAE 959 FHA
#EHReH AF 7% 5 FLo] FAUYE
Hedga g d bk dge®,

dutd oz QA APy YU Ag A=
BE GBAgo] glem o8 HudTr) ofE

S, YA AY WP A uEy
A3te) AgAo] ojR 1 o)f= HAMIE
Azt Ao s e NESY HYF F&
HEE 1eE 7] diEeldh. JAFHA 3%
AN ole B71ed Wt ME 54 HAe
EA Ao 2719A4Y AAEAMT FLEHn
At 53] FEA9] AL AZ B A
A7} AA QoA L7 B2 FaAo)
= 497} 2olA Neryond] 2d 95 uhy»
7} Hume9] X0} 9} ¥Hg7® & o] & K g3
A33he] FAYE FHAATI A} sk T Mer-
yons?o] Rd o5 Wy o2 FolA L A F
B3 dAsA] Fe F¢E wadle o
e HEEY 959 FEA9 54€& BHK-21
AEFE o] &3t HARBIHT, Aold L )
ABA e A¢-e b, B#alzel Con-
cise, ZPCS} TR E Q] Silicapo] MEEHS
Bolzl ¢¥stil, Fep2ofo]l2xrl Chem-
bond, ASPA, Chemfil 5 3%3} Poly-F Plus
R ZOEE AXE 548 velidc, iy
Fold-g vi7i5hd Chembond$} ZOETHe]
A3 MEEAL HAT. EF Aold e T 9}
39 4 A XE 54 ATAE 3ol § 4T3
dolde] Tt 848 ZOEY HEEHL
#2892y Chembonddle Aoj7t glokz
B, wEii HEe] 54L A& Ao}
A7 o9 FA FYL Wt

A @ol3 BESOIAN e F dHu)F
3lo A Hole T YA Fer) opd ohi
EAE dg2 veidd, I ofe AR
duj7 BEE AFE7) YsiMe xubEEe



oo g AL EEFU FERI} o]
AgF ez AN Jepn F8Hd )7 8o A
T olE0] ME HAAA A= Helr] o
2ol e eyl B AL Axe A
oy k3t 4 JdFdT?, £ diA}
gFo] $AF A= e eyl BRsio
UAEoAE e Fert BZeA deldt
@, 5 F5 949Z(chromatin)°] A %317
(interphase) 8] ¥ujo)A LZAEL. FZH=H1
B84 ¥e7l heterochromationo]® Az} &
7 BEdAe AR A EAS 3y
Y2 ¥l euchromatinS & Eilv 84
Heje P E4H o glon Ax} dr 7
FEoA HEI] A7 oJf¥oh. Euchro-
main& DNASF RNAS] #HAdo] &3t ¥k he-
terochromaine EAU AALS] FYo A 7}
234 Feg®, AT FJrle AEIF FA
He APEHA &3 ojFd Yehte AE9]
e H3E Y 0 AHEHe §olojrh
Ax7F HALEA e 3 F3(pyknosis), ¥
8 7] (karyorrhexis) % ¥-&3](karyolysis) <}
2o Fedy HIE 2ot YL 9
F23 A4 FEHHE 4oy ¥ L3=
gadel ¢AHIL e g FAPe &
g 9uigiy, ¥%53e d9 BluE AH
3l 8B REHoz Fo AHAFHo=
AAEHAA Fo Huto] HAWHA LEEH.
gurx o 2 IAlEE AEdAMe FaFe] |
AR o) Fo] BEHY o] ¢ FAEL Yt

HE g EAdn g2 FHdHe
YehdA] get. o8 ¥F @4 AR
o) BERME gog wEA L UF
3lod SAF L¥ol 2AGT 2L AAL 2
o] WA FH4FAe BFAE Yol BEA
#AEY, 42 HAR o|F L HEE F
Aste vt d &4 Fo o] Yehe ofF
%719 Wstz AP, Interchromatin
granule® AAF YE7} o}F 73 AL 15
—20nmol™ = Fejrt goh. A F
AAA Jepr|s st Agoe] ¢ Au &
Z2 solAA el dYx £31t1°, Inte-
rchromatin granule &2 Y% Al XA Bo]
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velhdti BaE o,

WA e AlgAe Wle 8 2
o 9t E4E AEY A718E A A
g QA 7Ho A WolEa R glon
AF A1 €] pyknosis B £, cytolysosome ¥4
% intracisternal sequestration®] Ao 2 1}
Eldt), AMEAS BF& A A2 Yehiy
2 wtje] 4 pyknosist 71Ee] WxUt
kst 2717 ZART®, ol#EE pykno-
sise ¥ &A (microbody) 9t HlE He|E 2
ojm A "AME JYE FLE AP,
od At AFAe HFHA G gREe
Al Al B2 270 HolA] gAut e A3
FAe] HAR o]F KT waEtA ol
Z e AEde Wl #8 @nA s
Ao AFA] BAH Lg3 D AlgA B
Fo] 4 dNFEe HAY ol T WA
Aute A& ollElE A& 9Julgit), 2% H) 9]
BZ AHEAY BF 2 v Yre g
o] YAR o]F& 7193 QA ME9 &olt),
kA ol2 g wislyl & XA el
AE9 F&& AR E &ETh. Myagkaya
TOLe AZEIF AFAHA &4 Y F&
AlZolA= AFEAU FERge] Polelrt
njekgt Fzole AMAL ZrF 4 F
7veta 71de] glolA A WEst FaHo &
Q3t7) ¥k stATh. 28y cristaes ¥
AEZ o]FHi W] viFs FolX L
F71 A, olgid 274 7|de F o
o gk g2 54¢ Zed. a8y
F37F YA o] ALzt oFg ol
A patchy9} 2 2¢-g B3, 7|HeUx
addo] AgdE 4 oA Fe= 713
EZ9 A4 wFolt). AMgAte Sl B
o|m 53] AL A &] H-Fo] 47 F$ Jepdr).
AH AU o) FE Bgo] Holes YL ANd
AHgAl 71d @ Foly A4 cristaeZH-E
WEE AT Ao AR PolEoA] T
Aok, ey F4Ee Fe] AFgAA o]
@gol vevol vZtey &goz A3
D, g g B R AR E o] 27 YE
2oFo] YehAYE vuniA] AlgA M B
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HQ FZx71 Bojh 7143 &4deld.

B AFdgA HEH IHe 4 FEAE &
g A Jehile 279 54 ¢ A3
0]FQ1 F 24A|7to] AR Fo YER= FA
2 dF o] AHst JepE FA9 Xfolr}
UEAE H X BEAT. B2 AMSSAE
g wixE dzEH vlart 7Heskr] 9
st} ALR-3l T SEA Y A4S HUhskaat
g gole FEA7 XeRe AEg Y 3
Z5¥e Ao| ol e FEASG A8E A
A7 olde 47 HHE HIde o
o] WolEAQXA] & vt uwEA B o
TFoAAE EUHAN FHE AL TAA
93ty L& AEo] AoHHY H2E
AR AFRE FEE F U Aolge 7t
R aol] v v A2 24417 B¢ £5EH AES
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Explanation of Figures

. Control group L929 cell(X15,600).
. Immediate Clearfil group(X15,600). In the nucleus a shrinkage and condpnsation

of the chromatin are seen. Swollen mitochondria and vacuoles are observed.
Immediate Clearfil group(X26,000). The rough endoplasmic reticulum are dilated
and mitochondria have woolly appearance.

. Immediate Glass ionomer group(X7,800). Dying cell showing pyknotic nucleus

and large vaculoes in cytoplasm.

. Immediate Glass ionomer group(X20,800). Chromatin condensation and autolyso-

some are found.

. Immediate Glass ionomer group(X9,100). Three cells showing different degree

of cell damage.

Immediate ZOE group(X15,600). Severe chromatin condensation and lobation in
nucleus are found. Large vacuole, snollen mitochondira and breaks of cell memb-
rane are observed.

. Immediate ZOE group(X31,200) Large vacuole and autolysosome are found.
. Immediate APH group(X15,600). Lobation and chromatin condensation in nucleus

and swollen mitochondira and dilated endoplasmic reticulum are found.
Immediate APH group( X 15,600). Pyknotic nucleus, mitochonira and autolysosome
are found.

Immediate light-cured glass ionomer gorup{(X20,800). Dilated rough endoplasmic
reticulum are typically found.

Immediate light-cured glass ionomer group(X44,200). Woolly mitochondria and
large autolysosome are observed.

One-day Clearfil group(X15,600). Irregular nucleus and large vacuole are found.
One-day ZOE group(X15,600) Cytolytic cell showing chromatin margination and
breaks of cytoplasmic membrane.

One-day APH group( X 13,000). Cytolysis showing breaks of cytoplasmic membrane
and large vacuoles.

One-day light cured glass ionomer group(X15,600). Moderately damaged cell
shows chromatin condensation and large vacuoles.

Seven-day Clearfil group(<15,600). Mild cell damage showing irregularly shaped
nucleus, swollen mitochondria and moderately dilated rough endoplasmic reticulum.
Seven-day Clearfil group(X26,000). Relatively intact nuclear envelope and dilated
rough endoplasmic reticulum are found.

Seven-day glass ionomer group(X13,000) Dying cell showing large vacuoles and
cytolysis.
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Fig. 20. Seven-day ZOE group(X15,600). Breaks of cytoplasmic membrane, degenerated
organelles and vacuoles indicate cytolysis.

Fig. 21. Seven-day ZOE group(X15,600). Dying cell showing both karyolysis and cytolysis.

Fig. 22. Seven-day APH group(13,000). Swollen mitochondria and dilated rough endoplas-
mic reticulum indicate moderately damaged cell.

Fig. 23. Seven-day APH group( X 10,400). Large vacuoles and swollen mitochondria indicate
moderate cell damage.

Fig. 24. Seven-day light cured glass ionomer group(15,600). Mild cell damage showing
relatively intact nuclear envelope and cytoplasmic membrane.
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