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I. REHHE X FE

1. XWiE

1) ¥Rk

& o {#AT Lilla(CH,, heart fibroblast ce-
IDE By Rkl 4 Sae-d el

2) XSt X WH

TC medium 199(Difco Lab., U.S.A.)

Fetal bovine serum (Microbiological associates,
U.S.A)

RPMI 1640(GIBCO Co., U.S.A.)

S #(Penicilline(10000 unit/ml) +Streptomycin
(10000mcg/ml), GIBCO Co., U.S.A.)

Tube(Tygon tube Cat. No. R5340—2: 3 in. (1.

D.), Cat. No. R5340—1: Lin. (I.D.), U.S.A.)
Neutral red(The Coleman & Bell Co., U.S.A.)
Agarose(Sigma, U.S.A.)

Hank’s balanced salt sclution(Difco Lab., U.S.A)
Trypan blue(KISIDA {LE2#%X&it, HA)
SCr(& 1 HHERT W&

3) REEE

O BEBHER

Formocresol (A |- Bf4ERT, BA)

formalin 40% creosote 25%

ethanol 10%

Camphorated phenol( B AfHsEpkNgnt, HEK)

phenol 35% di-camphor 65%

Eugenol U.S.P. (Sultan chemists, Inc., U.S.A.)

@ WETEY

Cavitec(Kerr manufacturing Co., U.S.A.)

zinc oxide-eugenol with fillers and modifiers
added.

Mynol(Mynol Inc., U.S.A.)

cresol 25%

powder;
oxide, rosin

iodoform, bismuth subnitrate, zinc

liquid; eugenol, creosote, thymol

Canals(FRMIFEML THX&EE, B&)

powder; zinc oxide(J.P.), rosin, barium sulfate,
bismuth subcarbonate

liquid; clove oil, peanut oil

Calvital (A WBETEH G, AA)

powder; calcium hydroxide, iodoform, sulfathi-
azol, guanofuracin.

liquid, tetracaine, gaunofuracin.

Vitapex(r A 8T etk @i, A4)

calcium hydroxide, iodoform

N, (B Artan X, a4)

powder; zinc oxide, azonaphtol sulfonic acid,
calcium hydroxide, arylalkyl sulfonic acid, pheny-
Imercuric borate, titanium oxide, trioxymethylene,
barium sulfate.

liquid; azonaphtol sulfonic acid, clove oil.

N,-medical (B A R3Sk @ik, A &)

powder;, hydroxydimethyl octadiene, phenylme-
rcuric borate, titanium oxide, trioxymethylene,
barium sulfate, calcium hydroxide, zinc oxide.

liquid; hydroxydimethyl octadiene, clove oil.

AH-26(DE TREY FRERES S.A., Switzerland)

liquid(paste); bisphenol diglycidyl ether.

powder; bismuth oxide, silver powder, titanium
oxide, hexamethylene tetramine.

Hypo-cal(Ellman dental mfg. Co. Inc., U.S.A.)

calcium hydroxide, U.S.P.

barium sulphate, U.S.P.

hydroxyethyl cellulose

water, U.S.P.

Zinc Oxide & Eugenol(Sultan Chemists Inc., U.
S.A.)

2. XB®AE

A BE-Y A8 s (in vitro)ol 4 RFHEHAS KRR
il PWTCHEA T Ll o2& RS #FHI 8
gl ohgat gL 4rkAl Himo 2 rEEshe] e o

1) g% 1

B aERlel KLY Lk ol Ml %
s FR OB HiRelN #BES pmes TC
medium 1695 =Y A3 (100IU/ml), 2E# Euvjo]A
(100mcg/ml) s} 10% fetal bovine serum-$- fnsha $
# pH: 7.5% NaHCO,& FiH#H 7.3°0.8 Hikslo
FRASA (AT TC medium 199). o0 Kol L



HE 2.4x108cells/ml7} = 2% B¥AA tissue cult-
ure tube(15mm(EK) X 100mm, Kimax, U.S.A.)d
1mld 3L #% 37°C 5% Co, 320p%8 Aol A 24r%Rd
ol Kifestol monolayer® WA % EESIE A
Meke] monolayer WKl REFFD A& |EdATE. 2
% WHEL-S capillary pipette Aol BATHEME %
& W a Al 0.04~0.05mld Al fMIRE Fig. Ak 3
o] tatratder. el 37°C 5%CO,HPN3E Aol A 248%

capillary pipette

cotton pellet

cell culture

il 5-oF MEWEnle ARRBE A & EB ¥
#¥E-E capillary pipetteo = Brksly 4 MY ABK
2 2@ ks b2 50% ethylene+50% absolute
alcoholZ 2peff] %ol [ETEAIA Hematoxylin-Eosino
= BRfse] BTEEAY PERSE B TA
pEEpme R B9 R, WRHS AN AEKE
gimEd e 3 HERE 3k Mk RE @R T
e

rubber stopper

|

hone wax ) bone wax

| ] 7mm (
0.5~ 1mm —E
T___._

= 1~ -

— f— 1mm

= Z20mm -
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Fig. A. Schematic drawing of tissue culture tube used for study of long-distance cytotoxic effect of

several roct canal disinfectants,

2) H% 2

HAr ARl AR L] A4Ehe oAde
WES FEMR MESS 5% HR2® 5.7x10°
cells/mle 2 A% Liming &5 1A o] Fefp
ake] Fig. Az} gro] 24m:Rl SS9k fEMAAR # tissue
culture tube 9 =& HIRE IkEdld FMR TC
medium 1990 2 206 %#ES EEKS BEsta 0.75
ml (g TC medium 1993+ 0.25ml 0.4% Trypan
‘blue il = WBHE T A HEe] ImldE
- % #% hemocytometer§ FiHg el kst IE
ok EARE @Earete] Shirsteeh. HERoRE 4
MY GRS SRS e 3t S BEREN ¥
612} tissue culture tubed #JIstd THRHES @
Sk,

3 R 3

TATHRM A LAlRe) nlxl e HEE KT B
B E e o] LMY 8 2.4Xx105cells/ml
7} 5] ¥4 $ko] tissue culture plate(100mm(§FIf%),
Kimax, Scientific, U.S.A.)l 10ml¥ #iE]k % 37°
C 5% CO, #2963 Mol 4 48178 ok #5#%&ted mon-
olayer- WMIKA 7]l vh& RFF 2L RITS LF 3%
b9 capillary pipetteo & WA Hr#siach, w4

gt TC medium 1994 1% agaroser} &HEES- &
o] monolayerr} e plates] Sml¥ Zrikste) Wik
oA BE{EA gk, 2 #% 0.01% neutral redi¥ o 2 ag-
ar FE-E H—4 BhiAA HKiRdA 1555 R
3 EE KA # capillary pipetteo 2 #2539
Wt WEH HMEHE Tygon tube(l in(AE)x6
mm)el] 3 HELEME, #MAEE Tygon tubeol]
do] 37°C 5% CO, IBERaRAl A 48R0 ' 24050 5ot
WA HATHREME 38 B S8y L)
#{H5] tissue culture plate l-o} platel 4~5ES %
% 92 RELEENE B —ED BRLE &9 ¥
ek, o] wWlell mE RAFHMY R HRE Bl
#RE dgrevt Z.O.Evb-E BHHEEE 1302 519
gefiskgl et oL % 37°C 5% CO, WUpEE A4 4850
o} A7 # BEFEME ol Tygon tube
& BrEstn WRMoE REX zoned WRESE
mooobel HMBITAA BlEIldd. HERFo:R:
Tygon tubedt-d ffsta e, bil HRE 3EY #R
& —Eell WifTeld TS L3let.

4) B® 4

WEERMAZT Ll nldle 8L EENSE o
wak7] Bkl R 1,2 9 3o A4 i TC medium
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1994 LiEHE 2.4x10%cells/ml2 &A= tissue
culture plateel 10ml4d sl 37°C 5% CO, #op
Bl Al 7205 Fob HEEES . LBEHRE capillary
pipette® 2 [fata A8 0.25% trypsinig o2 5~
75 5ok 37°C 5% CO, $IN%E Fiol) 2o} tissue culture
plate boll FfF=o] e MWES S8 %, HBSS
(Hanks’s balanced salt solution)® 2 ##Ests]
trypsin#-& 3k #%, TC medium 199, 10ml e jeled
plastic cap tubeel] do} {455 {IME 1x105cells/ml

2 At 1,000r.p.me 2 55 ol OO EESe
TC medium 199¢ KEslg on] 10% fetal bovine
SAE MW RPMI 164002 w5 %
) @U‘b‘ﬁi&ﬁﬂ A EBES HBEd.

serumo] <

o [KEE 100p1E Hesi A r-counter(Beckman, Gam-
ma 9000, U.S.A.)E Figste] 'Cro] s #2
Este] ob-Z 2 e Akl ket ERES AR
Lol =3 8s o8 Jlgsdeh.n

release % = CPM (test sample) —CPM(spontaneous

CPM(total lysis)—CPM(spontaneous
lysmﬁ
ly s1s)

dae®) total lysise= HEBRBATIEM R, IN HCI
0.5mld o £iid LAlezye 9Crd 2%
A17] Z1o]w] spontaneous lysist: #E&] =21 IN HCI {¢
ol AR 0.5mld & F 2 e A BRMoR
WHEE E 'Cre) &olvh, WEER S =YX Tygon tubent
& fHhistg = & H«‘%ﬁﬁl MRS ¥ 61 4

el 100pci 8] BCrE Mehel €0 B A A RIS WSk [ KBS —iel frasle.
& g 37°C 5% CO, BN Mol A 155 Mo &

S A 20 S HBBAZ %, oA RPMI 164002 0. HEAH

3~4)dl geest e 10% fetal bovine serumo] 443 4 1 w51

iR s RPMI 16404] 41fE#E 1x10°cells/ml2 /&
WEEA A, 1Cro] BURSL MM IR 0.5ml4 & plastic
cap tubes] 5ishm HMEH Tygon tube(g in. (7Y formocresol& s Mo HEHIS & 2 HErol tissue
) x6mm)ol 2 WEFHEH L fEfEHE Tygon tu- culture tube Foll )X 3 monolayers] z FEiol 4] b
beoll g} 37°C 5% Co, FUBEF WAl 4RFRI R 248 o g} wysabdl B7Es Qon HURES] B M
Bl 5ot BfEAZ] METHRSE 3E RBRHS2 58 g gasdn o KEHFE A @A Wit
of kit #¥{#R plastic cap tubedl @o] 4w ok 2% widrh(Fig. 1 2H).

s#L 92
37°C 5% CO, #oisk MolA (RIBA A B S0 srieet camphorated phenol& FKZSEML HHND #iie) 4
100+

| s BT Al IRESI QS B BTl SR

BTN ERAEA Ll w14 s me) w
& OLBERGETAA Y WEEG FTRE -85} g},

90! HY #EEE £ RoHdod 2 pEe) Bk 9
; el gEh Ak & REelAE HERAA vl & 1l
Cavitoe ol (Fig. 2 28), Ml @wherrst I (o} o
AHX - —x—x— it} (Fig. 3 BIH).
Vg 0T cugenol$: MEAML BHHSE  BEelAD WEG
e X e RS 2o T MgE Aol AE Al
-Med:cal 44440444
Canals  —. WL SEA et 2 e el A wEE
';‘g‘i’ ;”:_t ol A2k 2ol (Fig. 2 M) filns] WHEst WuEe
3 . il —o—pi— {E7F RS eH(Fig. 4 BM@).
0! 2. W% 2
§30£«\.\\\v ) BATITEAS KRt L;?IHHEJOJ] A pEe
O -':«:.Q, hemocymmeter_ FiMete] SIES &R Table 13} 7
& 20, e e 2 g
R ¢ tissue culture tubefel A7l LANGS ¥
10‘: ST e T 5.7 X 10%cells/ml= monolayer® KA 717 35 24
Poome e et REEEA 2 AN REAS (ERAA 2
0 thrs . oahrs R OB A8 48WR ol formocresol, camphorated
Time Intervals

Fig. B. Percent release over specified time
intervals, four-hour contact.

phenol, eugenol ¥ HWE) Y FifEs 54 (10.33
+0.29) X 10°cells/ml, (13,70+0.38) x 10°cells/ml, (12.
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Table 1. Effect on L cells of volatile gas of three root éanal disinfectants.

Dead cells Living cells Total cells
Tested mdicaments
Mean+S.E. Mean+85.E. Mean+S.E,
c ) (0.622-0.10)x10%cells/ml  (14.65--0.33)x10%ells/ml (15.2740.41) X 105cells/m}
ontro
3.994-0.57% 96.01--0.57% 100%
(9.612-0.25)x15%ells/ml  (0.7740.06) x 10°cells/ml  (10.38+0.29) X 105cells /ml
Formocresol -~

92.60+-0.529%

7.40+0.52% 100%

(0.872-0,08) x 105cells/ml

(12.83+0.35) x t0°cells/ml

(13.70--0.38) x 10%cells/ml

Camphorated phenol

6.344-0.55% 93.66-+0.55% 100%
(1.98+0.14) x 10°cells/ml (10.88+0.25)x10%cells/ml (12.86+0.36) x 105cells,/ml
Eugenoi
& 15.34-0.75% 84.66+0.75% 100%

*The number of L cells that was dispensed into the tissue culture tube was 5.7X10% cells per

milliliter.

Fig. C. N,-medical showing extensive discolora-
tion.

85+40.35) x 10%cells/ml =& (15.2740.41) x 10°cells/ml
2 @hnsiglon] 2B o FEMKEST MRS H
£#.& formocresol, camphorated phenol, eugenol
o HERANA THEE &% 92.60+10.52%<F 7,404+
0.52%, 6.34+0.55% <} 93.66+0.55%, 15.344-0.75%
o 84.66-0.75% 1 3.99-40.57%F 96.01-0.57% 2
yebybe)(Table 1 288).

3. w® 3

BREFRES 7 Ll #14¢ $8E BEXFHES
FiRste] Hp &R Table 291 & @S St

1) Freshly prepared materials(#fMiE#)

N, -medical(Fig. C 2f)¢] F# EE 18.3mm= 7}
A & REOEFAE YEbios Mynol, AH26, N, Z.
O.E., Calvital, Canals, Cavitec 1 Hypo-cald]4
A% 33 EmEK 16.2mm, 14.3mm, 13.8mm, 13.3mm,

12.7mm, 12.7mm, 13.0mm 3 9.7mme] RS
viebdln Vitapex: 35 B 8.3mm= 7H3 -2 it
BINE Ve os] HRE(Fig. 5 204 = K
BALE ehl Al 2 siel(Table 2 21).

2) Set materials (Ffn 4F5R] &R #) N7l 4y %
% 17.5mme 73 2 REREE vebgon Mynol,
AH26, Z.0.E., Calvital, Canals %
Hypo-calell 4 &% ¥ EK 17.0mm, 16.7mm, 13.
7mm, 13.2mm, 10.0mm, 10.2mm ¥ 8.8mme] [
WhrE VEMR D Vitapexsl Cavitec-& ¥y B 7.0
mme 73 2L REHE Jehlos] ®/EIdA =
REFAE Ve = & skel(Table 2 £17).

3) Set materials ({Ef0 24BERT &8 )

N7} 18.3mmE 743 & JREFHE Jehion My-
nol, N,-medical, AH26, Z.0.E., Calvital, Canals
a1l Hypo-calsl| 4 &% ZFIy EEK 17.5mm, 15.7mm,
9.8mm, 11.0mm, 10.0mm, 10.2mm % 8.7mme B
EBIAE el E Vitapexs): Cavitec® ¥y K
7.0mmz 717 - REFBE Jeblon) #Ri 4
= REBEE i Al gl (Table 2 BH).

4. WE4

REFREH-E Lol »12% H8E “Cr il
K BinGEARES s GRS ik
% %3 Table 33} & HfiE Asich.

1) Freshly prepared materials(FfI@ )

Vitapex<t Hypo-cal®} 3'Cr g8 2] Ffl= 16.23
+1.46% 2} 18.37+2.06% 2 o8& HAFTIEM S Lt
o $& EEN-E JERL oW (P<0.001)  S{EALE]
st SCr jERiael  EiFEAl 3ok (P<0.001).

N,-medical,

-9 0-



Table 2. Size of macroscopic decolorized zone(mn)

Freshly prepared material(0. hour) Set material(4. hrs) Set material(24. hrs)

Material

Mean Mean Mean
Control - — —
Cavitec 13.0 7.0 7.0
AH?26 14.3 13.7 9.8
Hypo-cal 9.7 8.8 8.7
Vitapex 8.3 7.0 7.0
N, 13.8 17.5 18.3
N,-Medical 18.3 16.7 15.7
Canals 12.7 10.2 10.2
Mynol 16.2 17.0 17.5
Z.0.E. 13.3 13.2 11.0
Calvital 12.7 10.0 10.0

Table 3. Effect on L cells of different freshly prepared, 4-hour and 24-hour set root canal filling mate-

rials(Release of 5!Cr in per cent.).

Cell-material contact time(4. hours)

Material Freshly prepared material Set material(4. hrs) Set material(24. hrs)
Mean+S.E. Mean-~S.E. Mean+S.E.
Controll 2.94+0.81% 2.944:0.81% 2.94+0.81%
Cavitec 41.26+1.56% 9.351-0.70% 9.10--0.37%
AH26 67.954-1.06% 63.70--1.07% 24.96+0.60%
Hypo-cal 18.37+2.06% 12,02 +1.95% 10.32:+0.99%
Vitapex 16.23+1.46% 9.32 +1.42% 7.89+1.18%

N, 60.0341.45%

N,-Medical 83.97+1.05%
Canals 36.05+1.31%
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Z.0.E. 63.12+1.22%
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75.93+1.11%
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78.32+1.28%
54.944+1.61%
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1ERY (P <0.001).
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Byt b ol Hste] 2 MladS Jelyosi (P
<0.001), o] ri+ Cavitect @FEHSL H#sle] & o
AL AETol B SHAl srobxl e}(P<0.001). Calvitalz}
Canals®] *'Cr #pi & s &% 28.7240.71%
o} 29.33:0.97% 2 B2 BREFIRFS &S o
129 flasiEE Jebflen] N, Ny-medical, Mynol,
AH26 % Z.0.E. 9] 5'Cr g o] 25 80.5210.
99%, 75.46--0.95%, 75.93+1.11%, 63.70+1.07% 2
62.26-1.18% 2 L& HUSTIRH S} HEkste] o i
Maitks vheldlom o] v N (st H#kele]
E o i EEtke] BAHSIA Eobd oh(P<0.001).
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3) Set materials(Gifl 24m$f KM )
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> Abstraects <

Evaluation of the Cytotoxicity of Root Canal Disinfectants and Root Canal
Sealers on L Cells in Vitro

Choong Mo Chung, D.D.S., M.S.D.

Dept. of Qperative Dentistry, Division of Dentistry, Graduate School, Kyung Hee University.

(Directed by Associate Professor, Ho Young Choi, D.D.S.,Ph.D.)

This.study was to evaluate the cytotoxic effect of three root canal disinfectants
(formocresol, camphorated phenol and eugenol) and ten root canal sealers(Cavi-
tec, Hypo-cal, Vitapex, AH26, Canals, Mynol, N,,N,-Medical, Z.0.E. and Cal-
vital)in vitro. The experiments were performed in four differrent modes. In the
first and second experiment, the “long-distance” cytotoxicity of three root canal
disinfectants were tested on L cells. In the third exeriment, ten root canal seal-
ers were tested for cytotoxicity by means of the tissue culture-agar overlay me-
thod immediately, 4 and 24 hours after the experiment. In the fourth experiment,
the study with radioactively labeled L cells were employed to determine the rela-
tive cytotoxicity of ten root canal sealers.

The results were as follows;

1. Every vapors from disinfectants showed { more or less cytotoxicity. Of the
three disinfectats, formocresol appeared to be the highest cytotoxic effect and
camphorated phenol was the lowest.

2. Root canal sealers tested in this study showed cytotoxicity at every stage
of time intervafs.

3. The highest cytotoxic effect was freshly mixed N, medical and N, also reve-
aled the highest cytotoxic effect after 4 or 24 hours among these materials. Vita-
pex was found the lowest cytotoxic effect at all experimental stage.

4. Root canal sealers except N, and Mynol showed cytotoxic effect were decr-
eased cytotoxicity according to the time elapsed.
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Fig_.1. Long-distance toxicity of formocresol on Fig.2. Control L cell cultures in tissue cul-
L. cell cultures after 24 hours ture tube after 48 hours
(H & E, Orig mag. x50). (H & E, Orig mag. x25)

LRy
Sl

Fig.3. Long-distance toxicity of camphorated  Fig 4. Long-distance toxicity of eugenol on

phenol on L cell cultures after 24 L cell cultures after 24 hours

hours (H & E, Orig mag. x50). (H & E, Orig mag. x50)
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Fig.5. Control showing no decolorization and  Fig. 6. Hypo-cal showing extensive cell lysis

no cell lysis. in decolorized zone.

Fig.7. Mynol showing extensive cell lysis. Fig. 8. Vitapex showing a significantly lower

cell lysis than all other root canal

sealers.





