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THE CYTOTOXICITY ON L929 CELLS AND ANTIMICROBIAL EFFECT
ON SEVERAL STREPTOCOCCI OF CALCIUM HYDROXIDE

Young-Dae, Yu, Mi-Kyung, Im
Department of Conservative Dentistry, College of Dentistry, Wonkwang University

Calcium hydroxide has been used not only as pulp capping and pulpotomy agents in
the operative dentistry, but dressing and temporary filling materials in root canal treatment.
Calcium hydroxide was known to stimulate odontoblast to produce new reparative dentin
and to eliminate microorganims effectively in the infected root canals. The purpose of this
study was to evaluate the effect of calcium hydroxide solution on cultured L929 cells and
its antibacterial effect on several streptococci

Calcium hydroxide solution (0.121g/100ml) was added to L929 cells and cell viability
was measured using 3-(4,5-dimethylthiazol-2-y1) -2,5-dimethyltetrazolium bromide (MTT)
and neutral red (NR) dye. Calcium hydroxide solution (20, 40, 60, 80, 100 and 150ul)
was added to L929 cells in 96-well microplates for 1, 4 and 24 hours respectively. Cell
viability was gradually decreased when the volume and exposure time of calcium hydroxide
solution were increased. When 150ul of calcium hydroxide was applied to 1929 cells for
24 hours, there was more than fifty percent reduction of cell viability.

Calcium hydroxide solution (20g/100ml) showed antibacterial effect against S. wuberis,
S. intermedius and S. mitis after thirty-second exposure. But 0.121g/100m! concentration
of cacium hydroxide solution exhibited no antibacterial effect on six streptococci after one-
hour exposure.
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1) 1929 Al¥E<2] <54]

L929 A3 (ATCC CCL1, NCTC Clone 929)
£ Earle’s salt7} 328 Eagle’s minimal esse-
ntial medium(MEM)°ll 10% (vol/vol) fetal
calf serum, sodium bicarbonate 2.2 mg/ml, st-

reptomycin 50ug/ml, penicillin 100 U/mlo] &
v Rjo A wjekEtA T, AR AEle] obA AL

1

H7rsl7) glslo] AlEe] Fof FEE W AY
7\1Zke] AR ARG

A3 2] 2 5 (confluency) 7} 2F 80~90%
] Al wfFste] Ao ARgEon, b
WA= Ay 393 kR zh s
WA 2 wEstlch, A Fgo] wjokeyo]
75em Feh2aTe] vl S welm oAbk
dog 23] AHI=E 13 AHAqE 20
ml, 23] M| Aol = 10ml& AF23laL Zhe] oo
gdojslo g AAATE Eetaa upgol A
AZE dojufr] 9ste] 025% trypin EDTA

o i Ho og

Smli< ¥ 3057t ] W3 & trypsin
folg Holdog AAFI SIS 37C
COHiF7Iol 52 FRUrh gl 10mle
LAz ¥y xﬂ XE 3]35hd 1500rpmol| A
10483 LAE28S trypsin-EDTAE A # 3
T AEE AdeiFsisc.

2) Fakslzbe goo] Fu)

FaE g Bol &alAde] Ydoung He
<>M FH/ 100mloll 0.0121ge] FAralz45S
AT, St 98 08 /e F5R
T AR £ "c}x*‘?ﬂ% Nalgenad 3} 7]
(Nalgen Co., Rochester, USA) & o|8-3}¢ 0.22
pm A2 At Aggo g ALgstg
=



3) MTTE °| &% L9294 29 H&% A}

A3eA 10mE £HE HAEE 353y
1000rpm (VS-5500, Vision Co., Korea) oAl 10
B 44E 23l YR A2 AEFE 2X10°
cel/ml2 ZA3}Ych.  96-well microplate
(NUNC, Denmark)dl| welld 100u1% B3
%, 37C, 5% CO, Wl F7IolAl 24A1F Wi FE
vl oS WAL QIAgERA o2 13] Mg
F, Z welldl AZWMAE s50u18 H7Fst
APLNL welld 20, 40, 60, 80, 1007} 150
udE 2 Hrlsta A4gEd4E ¥H ¥
HgAg dEzd §4& FUI8le 37C, 5%
CO, BiF7IoA 1A17E, 4AIZET} 24A17F F<t
kst d¥ad dxde 47 8
well& AHE-3tQt}.  3-(4,5-dimethylthiazol-2-
yD-2, 5-dimethyltetrazolium bromide(MTT,
98% , MW 414, C;sH,:BrN;S, Jensen Chemical,
Belgium) & {14tgE&-A9l 2mg/mlo] HES
=0l &, Z} welld] 50u1% %31, tray mixer
(Fujizoki Pharmaceutical Co. FM5-1, Japan) &
A& FYsA EsRh. ELISA READER
II(Behring, Serial No. 350610, Germany) ¢l A
A 9% 570nmz FFEE FAsAG. F
P59l vEE SPSSE  o]€3Y one-way
ANOVAEZ BFAAY 39t (p value=0.05).

4) Neutral red(NR) £ o] &3} AL o] HEL
At

MTTE o|&3 &3 i3 22 Whies
E&t&A M A EE 348t 96-well microp-
lated] MEE EF3Act. AFLYL welld
20, 40, 60, 80, 1003} 150p1¥-S 234 Frlskn
AP L8NS ¥A e vigd e OExT 898
A7reke 37C, 5% CO, vigrlolA] 1213, 4
A7t} 24713 Bt 242 w3t T

04% neutral red 89 (Difco, USA) & v}
AR 1:808.2 33t HF FE7F 500
/mlo] H=E ¥ AF g 37C wjgr]o)A
S & AF FYel] 10%7 1500g14 €
AEE 3. 96-well plateol Al ¥iA] & A
i QAR FB NS wellF 200ul2 Al F T 3
NRE&H-E HUbsto 4A12H5<t 37C, 5% CO,
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H] F7|o A ¥bS-A1Zich NR-& A A ST wellF
50ul9] QAtgEERog AHI T acetic
acid/ethanol E8E-% wellZ 200u1% F 713t
£A& FY3HA EF3tA k. ELISA READER
II(Behring, Serial No. 350610, Germany) | A1
393 570nmE FFEE S F
Px 9o Y|IE one-way ANOVAE EAA 7
s tHp value=0.05).

2, iEitE oo ool chst &
k=L

£ AR AME e gAY
T8E T2 Streptococcus sanguis, S. inter-
medius, E. faecalis, S. uberis, S. mitis, S mu-
tanss 6% AHATHE SIS, HUE
A gHH R ol &gl kg 2F AP thiog-
lycollate HAuj=o]] FEF oF 10A17F FTFAIH
t}, ojd #F¢ E¥EE McFarland No.101%]
t}.

FAsldE 24s 94 259
mlol 0.0121gS =
2l &Ag THEUY.

to S

I
0

ABE 9 2mie EFY T
st 0lmle] @A btk AFE F
ASGE FAo) =BAZ F 0%, 1%, 28,

5%, 108, 1083 1A]3te] At 34
loopZE 0.001ml& A FAZEA Ao HZ3)

o 37C COM%71e] ok 16413 widdt &
Agdgel 44 #7E B2
. &% 85

1. L929AM|x0]| Csh M312t&o| 1t

FAbskdg o] vjokd L929M X o w[X]
T 59§ MTTE ol43td 233 3= Ta-
ble 1 2 Fig. 13} 2o}, F43kzda 99 1
ARt F<t =5 ¥ L929M| 27 MTTE o] &34
formazanZ3E A= 8L #3dH
89 150plE H7SE B-ol Mg dizFol b
st FrolatAl A A (p<0.05). F=3 4
AIZEE 24417 B sk gE S0 =&
Al Bgolle 40ulE H7He A-5E 1 o
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nyo] FAsdE 48 WS BE B¥

=70l vlshed LO29AM E 2] AEFL FY3F
A A AT (p<0.05). 14T, 441, 18]
31 UANTHESH FAsEE £90 =EAZ
Ao wFoA Z}t &A1 FAREE)
vyl Z7184E 27 g 24 AdELY
AR FRE FAE HAubgog ZHaHo]
yebttH(Fig. 1.

NRGA A okg o]&3t F3skds 890l
=29 L9294 29 AEF9] WslE Table 2
2 Fig 29 B}, Fadspdg g9 1A
4N 7 B9t =2 A BSE 20u FVHAIEH
150p0 F37kA) FrhlE d APTAAM dE
T vt F2ol3 Xole JEREA] gttt

SAEBE S0 17 B BN B9

-

0T
e 4 APTA dzwret 238 FF

Relative absorbance

T v T T T 1

1] 20 40 60 80
Volume of calcium hydroxide solution

Fig. 1. Relative absorbance of L929 cells by
MTT method.
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Table 1. Absorbance of 1.929 cells by MTT test exposed to calcium hydroxide solution

(0.0121g/10ml) (mean= SD)

Exposure time

Vol(ul) 1 hr 4 hrs 24 hrs

Control 0.83:+0.02 0.96+ 0.15 0.87+0.12
20 0.83+ 0.17 0.76+ 0.12 0.85+ 0.10
40 “0.78+£0.13 0.67+0.11* 0.60+ 0.12*
60 0.66-+ 0.10 0.56+ 0.12* 0.61+ 0.10*
80 0.59+ 0.12 0.57+ 0.12* 0.54+ 0.09*
100 0.62+ 0.08 0.58+ 0.08* 0.48+ 0.06*
150 0.52+0.13* 0.56+ 0.07* 0.39+ 0.06*

*5 p<0.05

Table 2. Absorbance of 1929 cells by NR
(0.0121g/10mD) (mean+ SD)

test exposed to calcium hydroxide solution

Exposure time

Vol(ul) 1 hr 4 hrs 24 hrs

Control 0.82+ 0.07 0.80+ 0.11 0.85+ 0.06
20 0.76+ 0.08 0.60+0.13 0.77+ 045
490 0.79+ 0.09 0.59+ 0.18 0.67+ 0.06
60 0.79+ 0.09 058+ 0.17 0.58+ 0.09*
80 0.81+0.04 0.65+ 0.26 0.54+ 0.12*
100 0.80+ 0.09 0.60+ 0.12 0.59+ 0.10*
150 0.80+ 0.06 0.60+ 0.58 041+ 0.11*

* 5 p<<0.05
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N 2. TR s oSS HRAT

o] .  Table 3ol VR ule} o] AE AJE59)

S0 AHE FAskdE 8-91(0.121g/100mD)

0 o 0 4 60 80 100 150 " & S uberis, S. intermedius, S. mutans, E. faeca-

Volume of calcium hydroxide solution liS, S mmsg}_ S sanguis A=3 67};(] %"zoﬂ EH

Fig. 2. Relative absorbance of L929 cells by i}j}\?g]— ulT l"i—oﬂ }i—g, 18; :%62\_%]?}

NR method.
Ao} e AAstA Zagich aebd &

Bed FAskdE £ R Frtd e s ZhEAe 608 ool A
FRE Fh FFe dASH BEHA & FoE ¥ 67HA TFol st dwEol ¢l
¥ty e FAEbde S 2441 9 A
=29 L29AXE 60ulc)de] &9 Hrish Table 40] UERG vle} o] Faltslzts &
BE Ao dizzol vlstd o AE de] FRE S 7-9(20g/100mD) ol =

Table 3. Growth inhibitory effect of calcium hydroxide solution (0.121g/100ml) on several

streptococci
Exposure time
Strains 30 sec 1 min 2 min 5 min 10 min 60 min
S. uberis + + + o+ + +
S. intermedius + + + + 4 +
S. mutans + + + + 4 +
S. faecalis + + + + + +
S. mitis + + + + + +
S. sanguis —+ + + + + +

"5 Growth, ~ 5 No growth

Table 4. Growth inhibitory effect of calcium hydroxide solution (20g/100ml) on several
streptococci

Exposure time
Strains 30 sec 1 min 2 min 5 min 10 min 60 min

S. uberis — - - - - -
S. intermedius - - - - - —
S. mutans + - — - — -
S. faecalis + + + + — -
S. mitis — - - - - -
S. sanguis + - - - - —

“ 3 Growth, ~ 5 No growth
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