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oA Abg3l7|E ), AA - AjzHEet WA
oy A7 Fol 2 Az FH A
AH23471 5 3192, agar overlay®olA& Al
29} SAEA Aolo] ot EAE WA=
oo, 23 FAo| AlEHE sealer: A
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hydroxidedl | 5oz oy & 4 gledl, o
748 AZZAe #AddE ATeit Hgst
o o] 5g A2 ¥asrle o,

MTTH-e AZW E4234E o33 %
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olo] A& zinc oxide eugenol A3l
Tubliseal, #NA AZe AH-26,
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I. 48 x=

AdAs= AH-26De
Zurich, Switzerland),
AGSA Co., Japan),
Co.,

Trey AG Co.,
N2(N2 Universal
Tubliseal (Kerr Manu-

facturing Romulus, U.S.A),



Sealapex (Kerr Manufacturing Co.,
U.S.A), Vitapex(Neo Dental

Chemical products Co. Tokyo, Japan)% &

Romulus,

H5HE sealer 5%& AH&3H% .
II. A3 gy

1. AgEAe Fx

77ke] Z2AEAE sealers A2 3449 A
Az E3sted, A7l 16mmel A Euj kg

24-well plate(Corning, U.S.A. lot No.
14831) 9 Fo|7} 1.5mm7} HEE Yo & 1
mle| AZAANAE Hrbslgich. A=
109% fetal calf serum, penicillin 2500 U/ml],
gentamicin 250u.g/ml, bacitracin 2.5U/mlo]
235 minimum essential medium (MEM,
GIBCO Co., U.S.A.)&4% Algsigdct. A
HEAL A Fog Yo EHEANE u
aatged, EEAS wokle Moty 73
T3 H 3 F okl A3 F(39),
E3g 7 A F owjokdg Mok (7
)= Fdct.

dBg ML F 24475 37°C, 5%
COZHH k7] (Forma Scientific, CH/P Waters
-Jacketed Incubator, U.S.A.)elA] wjekaly
ok, wlokel-E 0.45ume] syringe filter (Gel-
man Sciences, lot No.4184, U.S.A.)E o
HA7 H, APgdoz Agagic
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2. Established cell lineol] o3}
AZ 54 AY

7}) Established cell line®] ulj ok

Ao A3 AZE HEp-2 cell(ATCC
No. CCL23, Passage No. 363), McCoy
cell(ATCC No. CRL1696, Passage No.
unknown), MRC-5(ATCC No. CCL171)%
3% & A&33lcl. Established cell line®] )
o} AlEZujokg Z}~=(80cm? Nunclon,
Denmark) & Ap&3ted el g wal o
MEMeo 2 13 AlH3led 0.19% trypsing 10
ml ¥3 ALl 3027k WA F W}, u
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gtoll trypsine] 7k @& FeaAa g 37°C
5% CO. woF7)ol 537 &+ & AZE Zefs
2 wpebell A wlo 594 fetal bovine serum,
3% L-glutamineo] Z3&% MEM 10ml& 2
a2 AZE Igdd. AE Ffd 0.2ml
 Zuke]l (0.29% trypan blued &
hemocytometer2 A Z4% ok 1X10%/mlz
Abgsted Smld Fehado] o] EFskm
5% fetal bovine serum, 39 L-glutamine©]
< MEM 20ml< #H7H # o4 37°C, 5%
CO.ul k710l wl okabod o}

MRC-541 £+ < 10°‘u}oﬂ Al wlokata,
HEp-2 % McCoy Al¥+ 2-3Y=kel] Achu)ok
ek, AlErp FEE 74-3}“3 A el ]
(MEM with 10% fetal bovine serum, 3% L
Aol ALE-st o},

1
1

-glutamine) & ¥ 3

1}) Established cell lined] =4

AR A 7L & Fekaze] wodg A A3
I glAkglE-§-o8 (phosphate buffered saline,
PBS, pH 7.2)22 23] A|H3tgdeu 13] A
H Aol = 20ml, 23] AlF A& 10mlE AHE-
st Atejol  pipetteZ A AsIAT}. 1%
trypsin(Life Technologies Inc. U.S.A.) 5
ml& 93 30x7F Ao ¥ F TrypsingHd
<+ Ha vletel] Aol ok 1mlo] & EE}*
AE 37rC, 5% COck7le] 587 F49ic).
A7 A 10mlz FelE AZE 3439
1000rpm (VS-5500, Vision Co., Korea)ol 10

49

27k QAR s trypsing AAR F 4%
A2 A ZFZE 2X10%ell/ml & =A3)Y

t}. 96-well plate(NUNC, Denmark)el well
o 100p1d E531%, 37°C, 5% CO,M k7)ol
A 24A417F ok wfjokel g wela QA&
oz 13 AAT T, 7 wellod AguixE
50ul4 H7lsgd o}

AR g gAs ] 1:1, 1:
2, 1:4, 1:8348N4E Fulsln AgdEY
WA @ A S g2y 4oz AL
7zt wellell 50p14 713 & 37°C, 5% CO,Hl
oF7lo| A} 2447 vl okl o},

3- (4, 5-dimethylthiazol-2-yl) -2, 5-dimeth-

o
F
2, o -



yltetrazolium bromide(MTT, 98%, Jensen
Chemical MW 414, C,;H,sBrN,S, Belgium)
QlAkekZEolle]  2mg/mlo]
7t welloll 50u14 A 7Fstod 44)7b%59F 37°
5% CO.uiF7lollA] wjokdt & MTTEY
#H2]l2, DMSO(Dimethyl Sulfoxide, So
(CHa)z, MW 78.1, Merck)£H4-S welld
50ul @3, Tray Mixer(Fujizoki Pharma-
ceutical Co.FM 5-1, Japan) 2 £o8-& 7o
A E&3ksit.  ELISA READER I
(Behring, Serial No. 350610, Germany)
A EA3A 570nm, FnabAd 650nmE &3
ZA3%lgrk. &%= wlaE one-way
ANOVAZ EAA G cHP value=0.05) .

=% %9
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3. T2 Adfrobdl ol it AlZEA4 Ay
74 o 2l ok

AFAEE bl AFdsta gelo] Wl
g 109 sk A £7AE wREEA 2
Aot 2ol N8 AAste] 40% FBS (fetal
bovine serum, GIBCO Co, U.S.A.)% 20%
A A (penicillin = G,  streptomycin, am-
photericin B 23, GIBCO Co., U.S.A.)7}
75l MEM (-minimum essential medium,
L-glutamine*3}, GIBCO Co, U.S.A.)o\A
33 AHstdet. A= AL < 60mmAl
vl k& Petri dish(Corning Co, U.S.A.) 2
w712 ZAzHA Y5E F93H4 No.
scalpel 2705 o] &3] 1mm2E AT &
+&2AL 249 7tAAEs A& FAEEE
o]&}m A dishol | % pipette o|-&3}to
dish@ 2mle] wjeFyg F33ted 37°C, 5%
CO;, FE  100%2  #l°F7] (Model-8409C,
Vision Co., Korea)olA] wloFslgdct. wj okl
°2F 10% FBSe 1% d4AE Ao
MEM$ A3t wd Alz3o) FAE w7}
A 3A7tAC 2 wgslch.
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Petri dishy] 2]
(Hank’s buffered

wjokol& A A3t HBSS

salt GIBCO

solution,
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Co., U.S.A)=E 23] AAslgict. Hzs A
25 %27 $3ted HBSSE A|Askx, 0.
25% Trypsin EDTA(GIBCO Co., U.S.A))
(‘hSh‘:L 2mld Yx, 3EG AL dlx
% Pasteur pipette® ©]-&3}o] dishel] H
5‘4_ AN LE JAH R FEA7|L Y4
g4 Adagew A 1,200rpmeE 10%
ALt e. ASAE AAF L GAE
5 o] &dllA] HBSSZ 23] A4 F wfoFy
Y AzHFAE g3bEo] 60mm Petri
dishell 1:3W=] 1:4u| &2 EF3tn Z&
Hoz 53 WA 73 AlhujoFsied Aol Ab
|3kt

mo T AL ez B r°‘ NI

o) F4AY

60x 15mm?2e] S A Z 9 kA A} (Corning,
U.S.A) oA trypsing o]&3ted A-fofAlz
F718k) HF AEZ4E 2X10°5/mlE =4
= 96-well microplate 7+ wellol] 100x14
F3d F, 3947 A¥LEA(AH-26,
Sealapex, Tubliseal, N2)-& 50u1¥ 2
1621753k 37°C, CO, wick7]olA wiokst &
MTT (2mg/ml)&°4-& ¥z, 447+F DMSO
T wol wANbS& FASIn JdAdu|e s
formazane] A5 A Ex4E AA AT

M o nfr o

4, & 2449
A7E Aeolez FE AWNHE o 30mlA
d3lo], wEAZE Eo3dA ¥ du=

(preservative free heparin 20mg/ml) % 4

T AejAd42 348 F Lymphoprep
(NXCOMED AS, Norway, s.g 1.077g/ml)
o] Pasteur pipette® ©]$3] ®3} Lympho-
prepd ®lEL 3:1HE=ZE FHAZ. 400g
off A 30%7F Al 3ol (DAMON/IEC
DIVISION, CRU-5000 Centrifuge, U.Ss.
A, ¥lERel] el A7l ElFE-F pipette
2 olgd ¥y F 10% fetal calf serumo)
£  IMDM (Iscove’s modified Dulbecco’s
medium) 2.2 23] AH s, AEHF
mle =43 o},

£ 1x10¢/
AzsE AZEFAH F



@} (IMDM  with 10%FCS)& A&3tdch.

ool Al 2o

Tray mixer(Fujuzoki Pharmaceutical Co.

FM5-1, Japan)® =

Ao
hL -

%, 37C, 5%CO0,

W71l A ok 16417454 it

s}
=

Analyzer,
(LD, Daiichi

A WA plateell Al 100u15 2 sked, A2)4)
A2 29 314 % sample cupol

il

A 5}
747  Automatic
Japan) 2 lactate dehydrogenase

Purechemicals Co., LTD,

554 7} (Hitachi,

Japan) 549 $4TE Zgshgleh,

5 platetr MTTH o2 A ZE=Hists

A7) 98, MTT in PBS(pH 7.2)& 50

% DMSO% Yz wao¥ls 3ad odaly
v 7 (OLYMPUS OPTICAL Co., LTD,
IMT-2, Japan)2.2 formazanol &A% A%
TE AAE .

Im. &g M-

1. Established Cell Lineo) o3t 4% =4

7}) HEp-2 4| Zo| #3 54 (Table 1-3)
YAE wFle AR FolAle 559
CES TR
24¢ e

Table 1. Absorbance of HEp-2 cells on solutions of five root canal sealers of the immediate group. The values
were read by ELISA-READER and the value of control group was 2,112 (.0281).

Sealers 1:1 1:2 14 1:8 (dilutions)
AH-26 .1733* (.0027**) .0730 (.0012) .8637 (.0178) .9367 (.0009)
N2 .0406 (.0006) .0473 (.0007) .0873 (.0003) .2410 (.0000)
Tubliseal .0627 (.0013) .0290 (.0006) .7977 (.0027) 1.4510 (.0120)
Sealapex .0203 (.0009) .0463 (,0021) .0417 (.0023) .0673 (.0009)
Vitapex 1.0377 (.0092) 2.2257 (.0267) 2.3783 (.0619) 2.5000 {.0000)

n {number of analysis) = 3, * mean, **SE

Takie 2. Absorbance of HEp-2 cells in solutions of five root canal sealers of the third day group. The values
were read by ELISA-READER and the value of control group was 2.112 (,0281).

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .3580* (.0010**) .1447 (.0012) .9070 (.0015) .8180 {.0050)
N2 .0447 (.0009) .1140 (.0006) .1167 (.0009) .0823 (.0003}
Tubliseal .0990 {.0012) .0923 (.0003) .5120 (.0030) 1.7260 (.0332)
Sealapex .1047 {.0023) .0560 (.0000) .1323 (.0030) .7807 (.0020)
Vitapex .9508 (.4601) 2.3300 (.0859) 2.3457 (.0786) 2.2725 (.0975)

n {number of analysis) = 3, * mean, ** SE
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Table 3. Absorbance of HEp-2 cells in solutions of five root canal sealers of the seventh day group. The vaiues
were read by ELISA-READER and the value of controf group was 2,112 {.0281).

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .84b67* (.0087**) .3693 (.0019) .3233 (.0009) .8457 (.0087)
N2 .0473 (.0012) .0237 (.0003) .0270 (.0006} .0227 (.0Q03)
Tubliseal .0380 (.0012) .0270 (.00086) 1.1367 {.0048) 1.5727 {.0132)
Sealapex .0197 (.0003) .0290 (.00086) .0470 (.0010) .8927 (.0090)
Vitapex 1.56640 (.0174) 1.7233 (.0103) 1.9277 (.0108) 2.1867 (.0452)
n {number of analysis) = 3, * mean, ** SE
Vitapex
o 251 o 25 F Vitapex
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Fig. 1. Absorbance of HEp-2 cells Fig. 2. Absorbance of HEp-2 cells
(The immediate group) (The third day group)
1:82 34X17 ¥ o & FH=F b}E}LH
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1:42 343 fAoAE Vitapext 713

AH-26, N2, Sealapex%

= 93, Tubliseal® AH-26& &%
o AzEAS Hol vbd, N29t Sealapex
= Ve S et

ol E Vitapex, Tubliseal,
08 FHE ghol Z

Z=l9lv}. Vitapex®t Tubliseal, AH-262
1:14 1: 82 F=7 FA4E F5 ALF4



o] Z4sglo}, N29 Sealapext 73 = 8UF Laloils nE ]/H 2} sealer
/Kalo] %Z]E] 9\;{‘:} _9] -‘—_1]'——/! j].o]ﬂ. 1,}.5 \/L_‘:.];ﬂ L nE xx% o]]
397 GAAME 2E FEoA Vitapexs A A ZEAo] 7FstA .n.z]ggv{;}.

AEFA 0] 7k <k3HA Yebygte(p<0.05) .
1:13% 1:28A4E VitapexE A ¢ 3hd
7t sealer®] EAlztelr} vehal ge wbd,
1:4sh 1:82 gAAele 54 2ozl et ulehe] 934 McCoyAl ol wlate] S41e
v, N27b 7b4 743 AZEHE 290 (p<o. BHH(p0.05). EF FA] wigdg Hog
05). 78 1:189614E vitapex7t 7473 ok Al

}) McCoyAl Zol 3t £+ (Table 4-6)
559 ZHEAHE sealer’/} 2F tzFo

Table 4. Absorbance of McCoy cells in solutions of five root canal sealers the immediate group. The values
were read by ELISA-READER and the value of control group was 1.9967 (.0718).

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .0593* (.0015**) .0750 (.0031) .1583 (.0037) 7493 (.0241)
N2 .0587 {.0009) .0520 (.0006) .0667 (.0003) .2857 (.0091)
Tubliseal .0513 (.0009) .0573 (.0020) .5077 (.0200) 1.8883 (.0200)
Sealapex .0443 (.0009} .0527 (.0009) .0800 (.0000) .0760 (.0006)
Vitapex .3020 (.0040) 6140 {.0118) .7077 (.0105) 1.4013 (.0067)

n (number of analysis) = 3, * mean,

Table 5. Absorbance of McCoy cells on solutions of five root canal sealers of the third day group. The values

** QE

were read by ELISA-READER and the value of control group was 1.9967 (.07 18).

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .0647* (.0015%*) .0950 (.0015) .2180 ({.0006) 1.4940 (.0318)
N2 .0497 (.0013) .0617 (,0047) .3657 (,2937) .8605 (.0195)
Tubliseal .0510 (.0006) .0500 (.0021) .2343 (.0013) 1.2370 {.0013)
Sealapex .0500 (.0006) .05687 (.0003) .0850(.0000) .0793 {.0003)
Vitapex .3473 (.0039) .2410 (.0026) .2980 (.0030) 1.9797 (.0787)

n {number of analysis) = 3, * mean,

Table 6. Absorbance of McCoy cell in solutions of five root canal sealers of the seventh day group. The values

** SFE

were read by ELISA-READER and the value of control group was 2,112 {.0281).

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .1113* (.0013**) .1090 (.0330) 2010 (.0006) .7013 {.0078)
N2 1 .0557 {.0015) .0560 (.0006) .2510 (.0006) .6840 (.0125)
Tubliseal .0690 {.0006) .0683 (.0019) .6950 (,3473) 1.7733(.0371)
Sealapex .0450 {.0006) .0407 (.0003) .0607 {.0003} .0677 (.0003)
Vitapex .3730(.0023) .4397 (.0065) .6217 (.0038) 1.9657 (.0857)

n {(number of analysis) = 3, * mean,

** GF
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Fig. 4. Absorbance of McCoy cells
(The immediate group)
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Fig. 6. Absorbance of McCoy cells
(The seventh day group)

ZEAS vgon], AH-26, N2, Tubliseal,
Sealapex¥ o2 F4=7t Aol HERA
al o] 5o EAR}olo] Hetel: FAMA 74
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F AzeA 111, 1:2, 1:4, 1:82 343
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o]
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ok %%5 447} vhebgte,
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270

Vitapex

AH-26
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Tubl iseal

N2

Absorbance
o
oo
T

Seal apex

-0.2

Fig. 5. Absorbance of McCoy cells
(The third day group)

7 774 1:8% A3
okstslo] el Sealapext EF FA| Hl
el g ArE 7, 39F, TRAT 2FOlA 1
8z Astelm FA o] A FAel o
Araaszt 7bg A

3 ZA) sheklg A7 FolAe 1!
1:2, 1:48%Mo4+= Vitapex7t 7Fd %t
AzEAS delglon, 1082 348 T
A= Tubliseal®] AX EAlo] 7} oFshAl vt
ehtoe] (p<0.05), N29 Sealapext ZE ¥
Eold W& FFE FAE HolA A =

A Aol

=N
-

(ol

’

33

2 24 24 a3} Qo) BE oA Ad
AZEAL WPl Tubiseale 1: 13 1:2&
oﬂoﬂ/ﬂ—t—

E4o) ok, 1:49 1:8% 3§
3 7o) 1:88-AelA

= g 3¢ 2gich 3PFAAE 1
1, 1:2, 1. 4% 3 A A7) Lollof A = bal
sealer®] EAzlo]7t ZA VbR &gkert

1:82 3|AA7] Ll 559 sealerol Al
F3% 429 zo|7} VEltEd ZE FE
A Vitapex: 714 & 4= 3% e
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Table 7. Absorbance of MRC-5 cell in solutions of five root canal sealers of the immediate group. The values
were read by ELISA-READER and the value of control group was 2.112 (.0281).

=

A7he 23t 3

Zasgiet,

Vitapexs

3%-2)

T, 3%

SR _,\1

}1/} Tubhsealﬂr Sealapex
‘asloda, AH-263 N2+= 743
ER 9l 2w,
A ao] 7F eyt

A FAAE

ols

3% TelAe
2101, 1:2,

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .0260* (.0006**) ,0257 (,0003) .0400 {.0000) .0573(.0152)
N2 .0350 {.0006) .0370 (.0006) .0370 {.00086) .0303 (.0009)
Tubliseal 0247 (.0003) .0787 (.0012) .8630 (.0173) .9060 (.0121)
Sealapex .0640 {.0006} .2637 (,0003) 7380 (,0021) .8090 (.0021)

n {number of analysis) = 3, * mean,

Table 8. Absorbance of MRC-5 cells in solutions of five root canal sealers of the third day group. The values
were read by ELISA-READER and the value of control group was 0.931 (.0113).

** GF

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 .0317* (.0003**) .0323 {.0003) .0537 (.0003) 1.0467 {.0032)
N2 .0367 {.0009) .0400 {.0010) .0293 (.0007) .0423 (.0009)
Tubliseal .0280 (.0000} .0297 (.0003) 0460 (.0000) .3680 {.0053)
Sealapex .0370(.00086) .0443 {.0003) .0503 (.0009) 7370 (.0032)

n {number of analysis} = 3, * mean,

Table 9. Absorbance of MRC-5 cells in solutions of five root canal sealers of the seventh day group. The values
were read by ELISA-READER and the value of control group was 0.931 {.0113).

** SE

Sealers

1:1

1:2 1.4 1:8 (dilutions)
AH-26 .1313* (.0015**) .1867 (.0009) .2807 (.0019) .3617 (.0007)
N2 .0340 {.0006} .1647 {.0009) .56980 {.0031) 7497 (.0202)
Tubliseal .1570 {.0006) .7077 {.0009) 7257 (,.0026) .9750(.0015)
Sealapex .3813 (.0003) 7071 {.0023) .8640 (.0026) .7017 {.0006}

n {number of analysis) = 3, * mean,

** QF
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Fig. 10. Relative % of formazan formed cell

(Gingival fibroblast)

2. T2 Afobd ol BT 54
(Table 10)

27 100%] HlEe] EF FA] wjokdg
A7heE FolAv AH-262 47.50%2 Al £7}
formazanZd & At 71 e AZEA

Table 10. Cytotoxicity of five root canal sealers (the third day group) on human gingival fibroblasts in relative
percentage of formazan forming cells. The value of control group was 100%

Sealers 1:1 1:2 1:4 1:8 (dilutions)
AH-26 47.50* (12.50**) 47.50 (6.29) 80.00 {.00) 100.00 (.00)
N2 .00 (.00) .00 (.00) 5.00 (5.77) 17.50 (2.50)
Tubliseal .00 (.00} 37.50 (6.29) 70.00 (7.07) 100.00 (.00)
Sealapex .00 (.00) 25.00 (5.77) 57.50 (9.57) 90.00 (4.08)

n (number of analysis} = 3, * mean, ** SE
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el 12 Hadle] sealerf& Yn Az

Aar) A8, AZsE L
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1: 1884
Tubhseal(92.3 1U0/1),
Sealpex (81.0 IU/1), Vitapex(63.0 1U/1),
N2(58.5 IU/1), AH-26(53.3 IU/DTo2 ¥
1: 284 del & N2(53.3 IU/D),
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LD & A S—_-‘E

o0,

Table 11. Cytotoxicity of five root canal sealers (the third day group) on human mononuclear cells in relative
percentage of formazan forming cells. The value of control group was 55%.

Sealers 1:1 1:2 1:4 1:8 {dilutions)
AH-26 .00*  (.00**) 7.50 (1.44) 11.25 (3.15) 15.00 (2.89)
N2 .00 (.00) .00 (.00) .00 (.00) .00 (.00}
Tubliseal .00 {.00) .00 (.00 1.00 {.58) 450 (.50)
Sealapex .00 {.00) .00 (.00) 22,75 (.03) 4.75 (1.75)
Vitapex 11.25 (3.75) 25.00 (2.89) 35.00 (8.66) 50.00 (4.08)
n {number of analysis) = 3, * mean, ** SE

Table 12. Lactate dehydrogenase levels (1U/1) of human mononuclear celis in solutions of five root canal sealers

(the third day group}. The value of control group was 16.5.

Sealers 1:1 1:2 1:4 1.8 (dilutions)
AH-26 53.25* {1.89*%) 40.50 (1.50) 36.75 (1.89) 28.50 (1.50)

N2 58.50 (2.87) 53.25 (2.56) 42.00 (4.08) 36.75 (3.94)

Tubliseal 9225 (3.75) 57.75 (1.44) 39.00 (2.45) 27.75 {3.32)

Sealapex 81.00 (2,12} 54.75 (.75} 39.00 (2.45) 33.75 (2.84)

Vitapex 63.00 (4.41) 33.75 (4.30) 19.50 (2.60) 19.50 (1.94)

n {number of analysis) = 3, * mean, ** SE
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EXPLANATION OF PICTURES

1. The wells in the 24-well plate were filled with 5 root canal sealers according to the
manufacturer’s direction about 1.5mm height.

Im! of minimum essential medium were added to each wells in the 24-well plate.
Control group of HEp-2 cells, x100.

Control group of McCoy cells, x 100,

Control group of MRC-5 cells, x100.

Control group of human gingival fibroblasts, x200.

Control group of human peripheral mononuclear cells, x 100.

HEp-2 cells challenged by the immediate group of N2 sealer solutions, x100,
McCoy cells challenged by the immediate group of N2 sealer solutions, x100.
MRC-5 cells challenged by the immediate group of N2 sealer solutions, x100.
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Human peripheral mononuclear cells challenged by the immediate group of N2 sealer

solutions, x100.

12. Control group of formazan formed human gingival fibroblasts, x40.
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— Abstract—

A STUDY ON THE CYTOTOXICITY OF ROOT CANNAL SEALERS
TO SEVERAL CELL LINES

Mi - Kyung Im, D.D.S., M. S. D., Chung - Sik Lee, D.D.S., Ph. D.
Depariment of Conservative Dentistry, College of Dentistry, Seoul National University

This study was performed to evaluate and compare the cytotoxic effects of five root canal
sealers to several different cell lines.

Five root canal sealers were AH-26, N2, Sealapex, Tubliseal, and Vitapex.

Each sealers were mixed according to the manufacturer’s instructions, and culture media
were added to each sealers immediately after mixing (the immediate group) and after three days
(the third day group) and seven days (the seventh day group) respectively.

And every sealer solutions were diluted to 1:1, 1:2, 1:3 and 1:4.

Three different permanent cell lines (HEp-2, McCoy, MRC-5) and human gingival fibroblasts
and mononuclear cells were challenged by each sealer solution and the cytopathic effects were
evaluated using MTT-ELISA, MTT-microscopy, and lactate dehydrogenase (LD) activity.

The results were as follows:

In HEp-2 and MRC-5 cells, Vitapex was the least cytotoxic sealers.

AH-26 showed mild cytotoxic effects to HEp-2, gingival fibroblast and mononuclear cells.
3. N2 was the most toxic sealer to gingival fibroblast and it showed relatively strong cytotoxicity

“to HEp-2, McCoy and MRC-5 cells.

4. Tubliseal showed strong cytotoxic effects to HEp-2, McCoy, MRC-5, and mononuclear cells,
5. Sealapex showed strong cytotoxic effect to HEp-2, McCoy, and gingival fibroblasts.



