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B AFe Ao dA 2ol ALEEH 1 3+ ProRoot MTA (Dentsply Tulsa, USA)SF H =iolA A=z 7idd
OrthoMTA (Bio MTA, Korea)9] ZE® Z#eA 52 A= 371 nAE tigh &7 vt w29 A7t A] ]
wate Aotk 50, 25, 12.5 mg/mLe FEZ FHE ProRoot MTA®H OrthoMTA®l Enterococcus faecalis,
Fusobacterium nucleatum Z12] 3l Staphylococcus epidermidisE & 3 24, 48, 7247t I Y& G35 Fa s}

ohez ge A7AnE dn.

E. faecalis® 735 ProRoot MTAS} OrthoMTA 50, 25, 12.5 mg/mL %9 & AIZMHoA AlFS 23] oA 514

T FPA A izl vie) Aol 25 AT FIE

BHp € 0.05). F. nucleatum® 7% ProRoot MTA 50

mg/mL FE2] 24X 7tlA nlE-S AR o Agto] Ao what Alite] AJde Bl ¥ OrthoMTAS] 7% 2
FZOAA AlZke]l AYUZ Al AldS JASATHp € 0.05). S. epidermidis®] 7% ProRoot MTA 50 mg/mL,
OrthoMTA 50, 25 mg/mL %9] 24A17tellA A &35 B o} Algto] AV A Aol 284 A4ttt 28y
AAQH oz BE B9t AztdA B4 tizzol vlaixe oA 232 Yebith(p € 0.05). ¥ AT= S oA A=
ALE OrthoMTAE 7129] ProRoot MTARTH 3842 714 1 18-S & 5 AUTh

F20{: & r]AE &3} OrthoMTA, ProRoot MTA
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olg] Aol 2]5hH mineral trioxide agsregate (MTA)E
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MTAE dAoly Aoz dFdujx, FAHE 75%<]
Portland cement, 20%<] bismuth oxide, 223 5%9]
gypsum = FAHET A et & 23 Al A%
MTA %+ 1 g/0.35 mLelth. MTAE= colloidal gels 373
st PlAS A9 EAR o] FolRl U R oy Fie
A st A e 4X3E oo whekgt Al ET} "t 434

< tricalcium silicate, dicalcium silicate, bismuth oxide
ol A& %9 iron} aluminumlZ = of T2,

2 ol EE OrthoMTA (Bio MTA, Korea)E 4
o #e] AR KT A2 wAlgh YAE AHEste] 2RFHE
gomm 22 dAEe] XZHI ot d YRS CHAZ
T A4 whes BalA ddeiAl AstEn. AsAiRe 64
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o @ 71E MTAC Hal 2412 A% At Al &&49
Ca(OH):¢} Aol ZA)8l= phosphateo]&o] ZA3slo] THe
7] hydroxyapatite’} OrthoMTAS} 78] Afe]2] )4
W FE gt o] FEoRE & pHE AdEdst

¥ OrthoMTAE &3
A & 420] §la Orthograde canal fillinge] 7Vt 4
J 5L tricalcium silicate, dicalcium silicate, tricalcium
aluminate, free calcium oxide, bismuth oxide¢|™ #<&
A9 |7t aEMA, W), Fa53E, #hHE slEE X

b e,

T o] AFEo] 23 Ak # v E| vX= MTAS]
dEFES FH7FsA "™ Torabinejad & MTAZ}

Staphylococcus epidermidisE E&er 2He] B4 €714+
of talr= &7} AR Enterococcus faecalis 2 87173
ol e &2} glcka Hustsitt. Estrela 57 % 94
MTAS®] E. faecalis®] W+ QA &35 Zrolll#] Zgict, vt
W Al-Hezaimi 57 MTAZ} E. faecalis®] 735 AAAI7
A JAger, g2 2% FHEEG o 2 & vAENS
HoFltha Hugk v} 9},

B oo 2o glodd I F2 wdEE 3709 nA
Eo| g ProRoot MTA (Dentsply Tulsa, USA)%
OrthoMTAS] 75 thekdt e} A 7ol A Bl wsh= Aot}

[. oA "z 3 g
1. A7 XE
2 AFoAM = dA Bo] A5 = ProRoot MTA

(white) ¢t #2 =uielA HdE OrthoMTAE FHlskaL, 7
A ZHolA F=2 WHE = E. faecalis (ACTT 29211),
Fusobacterium nucleatum (ATCC 49256), S. epidermidis
(ATCC 12228)5 A3 VA ER A9},

=13=3]
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1) MTA

ProRoot MTAS} OrthoMTAZS ZHF42 £33 & 50, 25,
12.5, 6.25 mg/mLe =2 83Nt 24 £35S 3 mL

Trypticase soy A ¥j2| 7} 23 Broth tubedl] 7}t

2) Al vl ek

Adieta 2| gt v E3 walel = VA= E. faecalis,
F. nucleatum 2|1 S. epidermidiss §74< Yehlle &
gk detdo] dof A wj7hx] 2443t Feb widstaA o, uy
o nAEL 2 Wxel 10 CFU/mLe] ¥ %% Brothel 3
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Attt g mAE G 10709 Broth tubed wH|star 3
&3 Th ProRoot MTASE OrthoMTAE H7lekA] &2
Broth tubeE 9 722 nAEo] ¢l Broth tube®
A R e 2 AL83l Y. E. faecalis, F. nucleatum 12
1 8. epidermidis®l ™3t ProRoot MTASF OrthoMTAS]
& 94| F=(minimal inhibitory concentration)+ tube 3]
A 213 (tube dilution test) &2 H7}at ).
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A8 nAEEL v gl 1 mLA T3l 28k o
A 2T 2 AdToR Wtk BE gz
A7 W golA 3L Bk v ekl
Aoz ZEE 2 optical densitysmom
(ODswom) #h= S48t 715311, o wf 7ol dojubx] &
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ProRoot MTA®} OrthoMTAE Fxol we 3714 n| Y&
o sl theket et 25 YER L

E. faecalis®l 7% ProRoot MTA$} OrthoMTA 50, 25,
12.5 mg/mL &= 7} A|7toA 25 vl & 7S Ho
| AE-S 8] AA A= EdH(Table 1). ODsomts &
3 gzt vls) o] e A e BAtH(Fig. 1).

F. nucleatum® 73 ProRoot MTA 50 mg/mL s%=2|
24X A A ES Ao 48417t o] F2 nAEL]
372 Bl vhd OrthoMTA®] 2% 2-& FZelA AlZto] &
Soll w2k Al nAE-S JA|sIItH(Table 2, Fig. 2).

S. epidermidis® 7% ProRoot MTA 50 mg/mL,
OrthoMTA 50, 25 mg/mL §=2| 247 A A &35
B o} 48, 72417t v F Aloll= mAEo] st thH(Table
3). 28U BE &9 ARt A FA diEat vl e oA
2= vehlith(Fig. 3).

SAACE 72 s a5 Al AR v 2
AlZtell W2 ODsum gk 2H0]1 & W22} vl et A7} K. faecalis
o A% 24, 48, 72 A7FlA OrthoMTAS}
ProRoot MTAZ} f<]gt xfo]& UERNA] ggket 12.5, 50
mg/mL2] ProRoot MTA$} 25, 50 mg/mLe] OrthoMTAZ}
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24A17tel w8 T2A12F Fol| E. faecalisE E3H o2 A5}
At (Fig. 1). F. nucleatum®] 7% RE A3H3} FxoA &
o|gk Aol & UERA] Skth(Fig. 2). S. epidermidis®] 735
48AZF A 25 mg/mLe OrthoMTAS}F 72417kl A 12.5

mg/mLe] OrthoMTAZ} o8t Afo] & UYEPAAIN BE T
2] OrthoMTA®} ProRoot MTAE AlZte] whE f-2]8k Aol =
uﬁi‘:}(Flg. 3)

Table 1. Effect of ProRoot MTA and OrthoMTA at various Concentrations on E. faecalis

T ProRoot MTA OrthoMTA
" fme control Concentration (mg/mL) Concentration (mg/mL)
(hours) 50 25 125 50 25 12,5
0 + + + + + + +
24 + + + + + + +
48 + + + + + + +
72 + + + + + + +
Bacterial growth per group is represented by (+) and no growth by (-)
Table 2. Effect of ProRoot MTA and OrthoMTA at various Concentrations on F. nucleatum
T ProRoot MTA OrthoMTA
b fme control Concentration (mg/mL) Concentration (mg/mL)
(hours) 50 25 12.5 50 25 12,5
0 + + + + + + +
24 + - + + - + +
48 + + + + - + +
72 + + + + - + +
Bacterial growth per group is represented by (+) and no growth by (-)
Table 3. Effect of ProRoot MTA and OrthoMTA at various Concentrations on S. epidermidis
. ProRoot MTA OrthoMTA
Time control Concentration (mg/mL) Concentration (mg/mL)
(hours) 50 25 125 50 25 125
0 + + + + + + +
24 + — + + — — +
48 + + + + + + +
72 + + + + + + +
Bacterial growth per group is represented by (+) and no growth by (-)
[__124Hr [C124Hr
042 4 [C148Hr 0.42 [ 48Hr
0.40 4 I 72Hr | 0.40 I 72Hr
0.38 3 0.38 3
0.36 0364
0.34 l 0.34 4
0.32 4 * * 0.323
0.30 e 2 0.30 4
0.28 0.28 3
0.26 3 0.26 3
© 0.24 g 0.24
,—3 0.2 g 022
0.20 3 0.20 3
Q . Q .18 4[]
© 0163 © 0163
0.14 0.14
0.12 4 0.12 4
0.10 0.10
0.08 - 0.08 -
0.06 0.06 -
0.04 5 004|]
0.02 . - - 0.02 -

control proMTA12.5 proMTA25 proMTAS0 orlhoMTA12 5 onhoMTAZS orhthoMTA5D

Material
Fig. 1. ODsy.., average value of E. faecalis group.
Kruskal-Wallis test (* : p <0.05)
*indicates the significant differences (p < 0.05) among experimental sides
of groups.
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control proMTA12.5 proMTA25  proMTA50 orthoMTA12.5 orthoMTA25 orhthoMTA50

Material

Fig. 2. ODsy,., average value of F. nucleatum group.



[J24Hr |
[ 48Hr
- 72Hr_\

0.42
0.40
0.38
0.36
0.34
0.32
0.30 *

Il

0.26 |
0.24
0.22

proMTA12.5 proMTA25 proMTAS0 orthoMTA12.5 orthoMTA25 orhthoMTAS0
Material

*

0.20
0.18
0.16
0.14 -
0.12
0.10
0.08
0.06
0.04
0.02 +

OD value

control

Fig. 3. ODsy,, average value of S. epidermidis group.

Kruskal-Wallis test (* : p <0.05)

*indicates the significant differences (p < 0.05) among experimental sides
of groups.
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7E 23 ol sl AA AT & 70%= @714 ol o]
% 11.7%7} F. nucleatumett. 53] @713 12k 7499 <&
el =2 2A1sH, A Apdete A tigh Aol oJshd
33.3%1A F. nucleatume] A28t th. E3 F. nucleatum<
U Aol F2 Hole FE Fo 49 109 el &9
YA 257} Qe 23 ol Bkt =8 24 7 2HEY
12 24 23elA o A ARHAN? | S, epidermidise
Aol gk WAdol slof AR5 ofHA ot Aol o &
3+ Staphylococcus aureus®l Al oA WARFAAES &3}
of 2% S A F AP, E. faecalise A= ]
SR E TFo FTS AR SA T X 5ol A Z3ol
Me ol 35 = 0F U FTo2 EAE 22 HF5S
A g}, ol = K. faecalis®] E/3% ofugl Ao Ho 2

AFES fAst glom E 0 S Ao 248+ 4
7] o Husa Qop#® uebr 2RI E F FSFC
2 A &E = A2 HAY] o] Hn, 12} 7 2 Ao
M 4~40% NEZ FALA T 23 74 ZHHA(XE )
oA ul o] w& TER WHAW® L3 E. faecalise
2&E e AT WY 9 47E 9ES sl oz
Holed 9 Aduge A9 o3 X5 Al 9 2ol 24
%ngﬁoj.

o] e W AFA ATt e e ol A<} A
Al ODsronm Sl 71 Z23FATH . 2 Aol A
ODsiom k2 ZF AIZPEE A8 tubed|A 1 mLA AFH sk %
Ue Z47)oA 94L& gtolth. MTAY settingS 2
AREE B 4 EF Y, FE, g5 AHeE o
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£ (W/P ratio) #e]7}
 AFdAe 7 B2 vE&s
MTA F=2 A8t 2o o|& E. faecalis, S. epidermidis
223 F. nucleatum®] ™3k ProRoot MTASH OrthoMTAS)]
2 A s=E gyetr] A8 Aasok .

AHAT E. faecalis, S. epidermidis®ll g+ ProRoot MTA
©} OrthoMTAS] &¥h= H|s=sHA| Yelstth. E. faecalis®] 735
T AR 25 Adg dAlske F= Ko, S. epidermidis
= JA 7k A2 E By 3T F. nucleatum®] 735
50 mg/mLe] FEolA A& 24A7tle T AR 25 JA8t
AT ProRoot MTAE 48, 7T2A17 A mlA&e] Ad7go] &
253, OrthoMTAM A= T2A17HA] Ald AT, o]
£ oll% ProRoot MTA9 OrthoMTAS] A #=fo| = <13k 2}
for F3Em, A& F7F d3o] 29 Ao= AAd
t}. 712 MTAC B]38] OrthoMTAE free CaO2] &) 1
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Htel whet F MTAZE 2ol Qlo] 4 a kel dzudS
ERT}. shAlRE o A A as Y B4 U1 dEe] E
faecalis®t S. epidermidisdl A< Y58 A=l it G35

HAARE, a3 34 @711 F. nucleatumel| 4= ProRoot
MTAS9} OrthoMTA®] &t&2rt th2A Yepytt, ole
OrthoMTA$t ProRoot MTAS FAAES v wg S ul
OrthoMTAE &713& (H4&, MW), F55F, d1h 3} it
sHES 2k gon OF U] e =9 7 A
A, X3 AR AR A JEs she 84 A4y
AT e A7t esi
il EE 71 A3, MTA setting Al 2L x4 <]
ProRoot MTA®} OrthoMTAS] M =7} @&
lom, Al 2221 ujF wiZA|ol e FaF&
T3k ZHAE A MTAS] 7H S83 54L& 9ot st
Ak B Ao e @3] tube 34 H S ©]23ke] ProRoot
MTAS} OrthoMTA®] 3 v A& Eog vl wa] da o ojgt
A8 Ulgo] gtk A4 2 9A A4 7 A ¢
Y= 7 879 Apolrt A HEAAE viE
Tt goz FAFTE fFALe F7dol A A X ote] MTA
&el AlTE AdS T3 2AE Y g nAE ZHE FAll
A7t dad

rr

—_

v w3t

o] -

B Ao 5L @A) @ol AMEE AL 3= ProRoot MTAS}
2 ol A= W OrthoMTAS] #d ZHoH F2
A= 3709 AR v G35 T et Al A
vl wal= Rolt}. E. faecalis, S. epidermidis 123 E7]/34
oA ZdE ST A EAH 2 WA= F. nucleatums
AR =R dYste] th3o 275 At

E. faecalis®] 73-% ProRoot MTAS} OrthoMTA 50, 25,
12.5 mg/mL s=9 BE Azt Alitg &3] AA8A|
= ZPAT H izl vlg) o] g Adadt e B
AH(p < 0.05). F. nucleatum® 7% ProRoot MTA 50
mg/mL FE2] 244 7tA n|AE-S A8 o Alto] A
ol wheb Alite] A4S B9 v OrthoMTAS] 4% &
TZoA AlIZke] AUE Ald Al AABIAEHp ¢ 0.05).
S. epidermidis® 7% ProRoot MTA 50 mg/mL,
OrthoMTA 50, 25 mg/mL 5X2 247 oA A a3=
Bglou Alzke] AUA] Aol 2a4 ettt hAIgk
BE FES ARMA HAA R Y gzt vlsiA = o

Al 72 Wb H(p € 0.05).
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Abstract

COMPARISON OF ANTIMICROBIAL EFFECTS OF ORTHOMTA AND PROROOT MTA

Soo0-Yung Kim?, Nam-Ki Choi*, Ji-Il Park?, Seon-Mi Kim*

'Department of Pediatric Dentistry, School of Dentistry, Chonnam National University,
’Department of Dental Hygiene, Gwangju Health College

The aim of this study was to compare two commercial root canal medicaments, ProRoot MTA (Dentsply
Tulsa, USA) and OrthoMTA (Bio MTA, Korea), by assessing the antimicrobial effects on three selected species
commonly found in root canals of infected teeth, namely Enterococcus faecalis, Fusobacterium nucleatum and
Staphylococcus epidermidis. Colonies of these bacteria were treated with varied concentrations of ProRoot MTA
or OrthoMTA over different lengths of time. The results are as follows :

50, 25 and 12.5 mg/mL of ProRoot MTA or OrthoMTA did not completely inhibit the growth of E. faecalis,
but a decreased growth rate was evident in comparison to the control (p ¢ 0.05). 50 mg/mL of both materials
successfully eliminated F. nucleatum during the first 24 hours. Regrowth of microbes after 24 hours, however,
indicated a diminished effect of ProRoot MTA whereas OrthoMTA showed its continuously sustained antimicro-
bial actions (p € 0.05). 50 mg/mL of ProRoot MTA and 50, 25 mg/mL of OrthoMTA exerted their full antibacte-
rial actions against S. epidermidis during the first 24 hours. Although the regrowth of colony was observed after
24 hours, the rate of growth was significantly decreased, approximating a complete inhibition (p ¢ 0.05). The
present study revealed that OrthoMTA, recently developed in Korea, had antimicrobial activity higher than
ProRoot MTA.

Key words : Antimicrobial effects, OrthoMTA, ProRoot MTA

372





