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ABSTRACT

Background and Aim: One of the major purposes of pediatric dentistry is to maintain deciduous teeth
in anatomical and functional conditions up to their physiological exfoliation and eruption of
permanent teeth. Whenever pulp gets involved or exposed to mouth area and microorganisms
penetrate into pulp, deciduous teeth needs pulp therapy. In the sterile environment, the exposed pulp
tissue is able to repair itself and also to create a dentin bridge, but in the presence of bacteria,
development of disease and ultimately death of the pulp will be inevitable. The ideal pulpotomy
cement should have good physical and biological properties such as sealing of the remaining pulp
tissue, being biocompatible and possessing antibacterial activity. The aim of this study was to compare
the antibacterial effect of some usual materials used for pulpotomy in deciduous teeth.

Materials and Methods: In this study, we evaluated the antibacterial activity of materials used in
deciduous teeth pulpotomy including Zoliran, Sina Zonalin, Kemdent Zonalin, MTA (OrthoMTA) and
CEM Cement against Streptococcus mutans and Lactobacillus acidophilus. Well diffusion test and
disk diffusion test and time kill curve were used for antibacterial activity assay. Also, we evaluated
stability of antibacterial activity of the materials. The antibacterial activity in disk diffusion and well
diffusion test was measured based on the diameter of the zone of inhibition, whereas in time kill curve
the optical density of the bacterial suspension was measured. We used analysis of variance (ANOVA)
and Tukey’s test at the significance level of 5% .

Results: In well diffussion and disk diffussion tests all of the materials except CEM Cement showed
antibacterial activity against Streptococcus mutans and Lactobacillus acidophilus. The largest and
smallest zones of inhibition belonged to zoliran and MTA respectively. The results of time kill curve
revealed a similar pattern, so that during the experiment period Zoliran, Sina Zonalin, Kemdent
Zonalin, MTA and CEM Cement showed the greatest effects in both groups of bacteria respectively.
Conclusion: Reinforced ZOE groups had the greatest effect in inhibition of growth of S.mutans and
L.acidophilus compared to MTA and CEM Cement. Thus, use of Zoliran, Sina and Kemdent Zonalin
cements in pulpotomy of deciduous teeth can be useful in controlling bacterial growth and achieving
success in pulpotomy.

Keywords: Antimicrobial activity, Reinforced ZOE, MTA, CEM Cement, Pulpotomy, Deciduous
teeth

Received: Sep 22, 2018 Accepted: Dec 10,2018

How to cite the article:

Ahmadia M, Arzanlou M, Naghizadeh Baghi A, Imani Rad H, Hekmatfar S. Comparative
evaluation of antimicrobial activity of three types of materials (reinforced zinc oxide eugenol,
MTA and Cem cement) used in deciduous teeth pulpotomy. SIKU 2018; 23 (6): 37-46.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-
NC), where it is permissible to download, share, remix, transform, and buildup the work provided it is properly
cited. The work cannot be used commercially without permission from the journal.


mailto:s.hekmatfar@arums.ac.ir
http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

WV-I€6/1qV sidwl § (agd/ @ow § Cuuy 0)9y / oliwy)S (Sib)y eole slEils (alc alas

Cem gMTA oo Cagdi Jo 5ol WS S 00l £3 dw (99 ySwod ol amlio

S IS (0 gigdly 40 oolaiw! 9 90 Cement
? 9 Cnk et 31y iloyl ol ¢ Bl 0313 B il gl 55l ymmo ¢ Slkes! 3o
Ol et ednsl (S ke o8l o (Kb 51> aaSCails ¢ (ST 5105 (6 gl
Ol emolelduosl (S sk o8> (S 5 (K 05,8 el 03 Km0 5 ol Y
Ol e J sl e sl Bomn o313 ¢ il 5 7 pole adSCH1s ¢ 3555 sk 5 S 05,5 SLEISY
Ot el ol (S psde o8ils ¢ Syl 5 (S 0S5 ¢ gl 5 S oSty ejT ol S7F
E-mail: ¢ Fo-tY0)++#1 10ub il (Ol pl e sl ¢ syl (K85 psle okl ¢ (S 5515 outSCails (01875 o8 (SLa3505 05,5 5bsbud &
s.hekmatfar@arums.ac.ir
o>

Ol b 0T JiaSib 5 ¢S T S 53 (b sls 013 (5,106 OT,87 Sa sl 55 ool Coldal i (SO tdode
358 5 Ol lass 4 OT j5mST 5 L (6,555 Sopso 53 Sl iy gls 013 gy 5 LOT 0dd 4J5a.S)
FIFPE VY SIS RS PPN} Uy S [P R ' G [P [ G NI [P P Mstf,bjg.a
IT o) Olews el bl Sl I 68 0 Tlg 5 (solow Lo STh ypim 53 45 Jbm s 5yl [y (rle fs slowl puomen
(Dol pute cobiledly (b 3l s Jow tae Sl (S5 5 IS5 sla S hs sl b AL 0le gy S
03 oslizal 350 puly osle dimr b STUAS ool amlis adllas oyl Coda Bl (g5 Sads Sl 5 5L
el (6, gl Ols o 55 sl

Jols o b o Ols a9 odly )5 eslitul 5,50 e5be R b SLds Sl adlls ol 5 T ey g Slge
Pl sSY 5 ilse S S g el Gl 6L R s MTA 5 e o (a8 JUs5 diw 55 015
Lo Sl b5l Sl 6L Odb S ote ey 5 Saly Ll 5 $SKews Ul S S Gl ki sl
s 93238 I s 350 5 ealimel 3550 350 gL STl s b (Ol Ol e cpimen b elized g oL STl
G058 ol DA ST cowia ey Gl (s A S o3l b ST A, pe dla s Saly sl 5 ¢SKs Lz
5T O e 3T 51 baesls awslie (gl s S35 Calides Slela 5o 20le3T 5550 5lga b yslms 51 day 5l ;STL O gl sur
Al oslitul (S5 cin 05051 555 il

CAU plp 03 2L LS S Cias o 4 Gl l3T 5550 3150 (pled $Salr HLasl 5 S sl s s i
5 OLds5 4 bse A, pde s ki oy i 5 dinls OIS 55 Sl e shdsied sl oS 5 il g 0SS 5 sl s
Jsb 53 48 (Sosb 4 ols O 1y pelie Sl 35 dla (6, STh 0s axiST oomie g3 35 MTA & by e o a8
.u\}.sl.sdeﬁya};jsﬁja\);\a;&:{g.:Mr..u)MTA‘QM&:}U})W\;?#&AU}}@IJ:J)}%JJm’()b)’
S8 g el G ST iy (SIs5l ST (g edkias Ol s Sy 5 JsiSsl ST S5 slaes S 16 8 domS
5 b U550 55 e Olaws 1 o5zl @lﬂgew\wﬁ,MTpra‘,; o sd gkl o gl 2SN 5 b g
wils (o5 sdl Olays Lobge 5 b 6 SL A3, J2S 55 6550 B N5 e b Sl OIS (o5 5dly 5o LidaST (U
Al

Gt 013 ¢ a5 sl MTA (s s ot 385 5551 ST 505 ¢ g9 Sneld ool 1Sl Olols”
VAN S dy AV/ANA: ol 4Dl AV/Z/YY idllas J s

109V aiauwl § (gagd/ @9w § Cuny 8)9s / OLws)S )y eole slEilils (olc alas


mailto:s.hekmatfar@arums.ac.ir
http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

Wq  0)900 36 Oold anslis

o3l (V) Lyl 5 pi> Sl ol s 55 @cidophilus
Gl Srs bl Ll Gl 0l y S T ol
il e o tdlexr Sl o (S5 5 IS5
Al 5 pes Bl WDl pde eliledl L

W) dsl o Sl
Sl b sl Sn 03, o S S gl OT
3 Sl egsdl Dby o Sl g 555
O3 alhyy Caand 55 obiledl Ly Ol 2l 5 Al
Sran g g9 Sk Cools b1 I el S g
g Sl Gl @i gls Ol s asadl o
Sda b s ol pl ol 60l 03 G S o 5o
23 oslaul 5540 05l g5 &;J&M Canols ds lin

Sl 0 5”";1’6;:-;‘ Ol GA}:‘}:J[?‘

™I 9

LLST S 5 (23 Sonded ool addllas pl )
Gl sl S 8) O st fels eks Su g Ul
5 Q) Qg G b &S 50) Lo (lls5 (015
MTA ;5 (kemdent, UK) csus Jts;
s (BIoMTA, Seoul, Republic of Korea)
590 (0151 Ol (a3 BS oS72) Cem cement
Ao ds e (g b OIS (088 5l )3 eslinal

Sl St ARabsT adlas oyl plnl g
s (PTCC: 1643) _eglisdl osbulSY
oo 4 (PTCC: 1683) ,ubse osS S 50 sl
Ee 3 e Gl asn S e Sl esdisd gl JUs
WS Hlasl gls oy il candlas ol 53 s ag O,
S 5 Gk Ol wiS ole ) WSals Lz
A oslial 5L ST AS Sl ool

(Disc Diffusion) ¢S s jlasl s,

3351 5 o sl BT O Jge loe 51l N
5 obe pS S s e S
Sl 4wy b s ol (esbgienl o sl 5SY

4o

Ca o) S5 sl I S ols Sy
Glacd iy o2 e Al o D558 )3 ohia Ol
S5 Sl 5 s Sty 5l 6Ky 03 5
I ok o2 S5 g b slallis SIS ool
Sl G S gy e S B 3 5255 ol
sl Olws L;)\.Lgii cblf.s; éaj Ol s st\
o Ol B 0T JLaslb 5 S slT JS s 6t
Y 51) Al o o3l sla 01

Gl sl g S, 5 b S Lol Jb o
415 349 a:J:.wf sla ;.x:.w}i Lo ms Ols Oleys
Candg 503505 o] O a3 28 lal oS
P &S sl e IS S s b sk
gle ol 05 S o sl Sl &8 absloes
bl S e o i O 5 b S
A S bl wd iy Bl S sl
s 5 Y S Gl sl e 8 ol
b b s ST GG e 4 b (S
o blaSl Y Sl I 3L o 5 0l gl U S
e b Lolse b dss S 58 ile (63lsn 5,8 51 gy
S @3l g @le 5SS sk (o ekilag Y L
) ph o ol e 4l 055, ol
Y ol J 55550 L LS

5 53b 02 Oammldles Say 5 5 esdle ol
slge 3,05 L 6K Sl 3K, g ed Lol
(MTA) el 7o (508 01> o550k 55 55155,
Cem cement , Mineral trioxide aggregate
o) Al e Oleys plsl Gl cmlin ool e § 95
> 3l g0 13 )87 51 (5Tl g0 s & izes
(5 5F 30) Sl okl

Slals 53 540 g0 sl W\f;bﬁ:ﬂ HRACE YR
Js o5 Streptococcus mutans sz S
Lactobacillus doml K5 sl S

109V sidwl g (ogd/ o § Cuny 8)9 / OBws)S (Sib)y eole alGibils (ol alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

6 CLads ayawm 1o

Colu s dd 8L (1 4 ) o5l 4 odd 58,) A,
(s e Vo) (gols iges YF 5 VY 5 F 50 gla
5 Jime als 49 Sy Ss b wed 55 Sy
oBows Ly gl OVr zaadsb 03 o5 ol
(BioTek, Winooski, Vermont, US) . i}l
ol Jatws S5 a3 ba ale3T (oles s 8 2315
LS

(b ASLAS ol e

ole JSUT & g 0b 50 cpl 4 03 (g o5k 4 e
@ ol Olele Olea 53 23T 5550 SLS 5 05 5e
Sope pslle Dson b Wsd e ST CAST Lo
S8 Sen oilmd JB ey alte S (e 5 8
A e 55 s ekl Sl 2lejT 3)4e slge b s
Y O a5 e3s5l s S J2ls 4 TSB L
@ 0T Ol ges apw ol 0313 13 55 Jl= 4 Cslos
Jobs T 5 e e ol o S S
Colo ¥ 5 g s 03355 TSB Lases 3l g5 Koo
4 Jos ol S Jie i s Sn 4 O DL g
1o ladlae gl s 8 LIS Celw AL L P Sk
b b Osmibse 1 Al S 00 (0 S
u%::bi,n{.u)u&ﬁwmuv‘u,\;w.\s
Sl ol 53 b g 453 YV (glos 55 50355
b Ay geie 5 SSIB gys wde YF S VY A F o
ol 53 s 8 o Ol lis 53 ()8 il O 5
ds osle gl pde 53 L) Cute J RS04
IS aw p b sl el s eslizal (os S
s 8 plol firs

oSl gl gl cla o3ls J s w55 e Sl g
ST 0pe3T 51 ks (slaes 8 i) pde dla s
Sl s S5 it 05 55 b S bl
S Calien glaoy S 55 o ST 0As 428 Jomie s lis

Al oslizal b b L b yls O ge T

el

Ay S s (5 A Ly Sen 55550 slas STL
S Lames qon V¢ 03Il 4 O sn Jge e 4y OT
s LI O g o a3keT

oS L Gllee gL S Osmilsm 4 Sl ey
b wibT 1) el Olgw &G cad,lb oS NEESRYN
Log OT Bl b 085 51 g 5 03 305 O gl 5o
23 b e Ol ) 515 05l 95 4 Ol g O3l Lt
b il S S b 4 oy el

Gk (al.xf 2 oadls cpl g bl 55 sl
L U P BTN U RN P P R gl VN [
(2 S kT sy g0 slse 1 oSO ol § o (ST o
ks 3 5 bl alad LS S b oy b
S s ey 'V'Pb A ek é@ 9> g adls
318 Bl a3 WV gles 53 Cele Y Sls 4 w sSCae
Ldd 6,158 (Memmert, Germany) | 5L 5SSl s
Aujlaj)auw)ﬁéﬁﬂjﬁ%uuw)'\.@
.stdﬁfoj‘ﬁ\ﬂjr.\.&

(Well Diffusion) «Sal> Lesl s,

O gl g s Hlazl Sy dSlen Sy cpl o
ity SIS b 4 BT oy b 3 1 g5 S
3 go 31Aad 4 ¢ g ks kil gy Sy elan plad 5 03 8
o P gl il s Gl e ileT o) e
ol pasS sl SET mh 03 e e ¥ gl
(o sy SlS 23T 3550 3lse b s Sl
SLasl ey 53 eds S5 Lald Oles cou LET ok
Ay pde Al ls - sl s ...b_.ajf 0SS S
RERPIR IR

30 dgn spdm 53 LS OAd IS peie )
el

VoY lde b le s Son opl s il Ba) cnl s
Qs 6535 b &S 23T 540 slge 5 08 e
ol 5 IS (eT s 4 (Gottingen, Germany)
TSB syle i b 2 Lo ¥ o 0T oy e it
S o alre gL Sl Ol g s S 00

109V aiauwl § (agd/ @0w § Cuny 8)9s / OLws)S by eole slEilils (olc alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

€1 (30)300 26 Cuwold amlis

o5 x5S OAS aiST ceie ey sy 02
F ol Cola s (G sy £ sl sla Sl
Cem >4 Loy S aen 5 A 5, Sejlul YF 5 1Y
L olsime Sl LS es S 53 a > CEMENt
it 5 (P 0).Lsls Olis s Gl J &S ey S
4 by BT jlesl Cus wiles b SL s S

sy 0l dsses S
CASL 0L wiST foma (o oS 515 OLE s pomen
Colw b S oo b wled 5 04 S dns ¥ sl s
ol jlam a5 (US0700) a)ls 4mm5 Sl (g sla
do Sl 3,08 o L b Olew poled 5 0SS

Al g 0T 2L ST,

ooy 8 sl Salr 5 eSus sl Cus s
sl olis s 3 oL STL s cJlke Cem cement
ool SY S il S S i il e
Jsssl BlST oS5 e 038 alad ushd sl
sy zéo Cem cement s MTA & cs ol & 55
oki o Jgdsl wLST eSu5 slaes S o b5 s
UL e 8 53 a0 Olss LS as Sl
CickeS™ 3655 51 s Lo 0l 5 b U5 51 2

(Y 5V a5
oilge &S sl Ay pde s b s ) 5o
S L) s 33 8 53 e sh gibeal o sl S
S s gme ol (G glaos § ples $Salr

APSe/e0) . osls

eiw_g,u;lu:j),;wum;m6uowétﬁ5;g.m,c..u‘du,la;.\ Jsd

Al 5550 sl Olews 3-Y"
MTA Cem Cement oS (" O, ss
QA /aY . \RE=V/N] AAREVAL) VO e JAY S.mutans
INAREY/ . Y= /AY \W/Y £ /Ay Yo/t /AP L.acidophilus

asfllan 5550 (6La Olaww b oy glaen 53 il gn 57687 g il (6, 8L O a2iST ot Yl o

0.700 -
0.600
0.500 Zonalin Sina Bartar
'E' 0.400 —m— Kemdent
=
o 0.300 —— MTA
o .
0.200 = Zoliran
0.100 CEM Cement
0.000 s CONtrol +
Time (h)
&t%)u:ﬂ_,:,),;wum;)y‘_;u;)wél,,d,{pu)cxdu,ux Jade
oSl 25 5m gla Olaw Y
MTA Cem Cement oS Lo Ol ds)
A AZE=VAYS . \§/5 /Y VAL /AY YY/AvE /AN S.mutans
\Y/0E/AD . \VE/AY \DVARE VAT Y4/f ke /aY L.acidophilus

109V sidwl g (ogd/ o § Cuny 8)9 / OBws)S (Sib)y eole alGibils (ol alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5/ku.23.6.37 ]

18 CLaSs mew €Y

0.700
0.600 o
0.500 ——Zonalin Sina Bartar
E 0.400 —=—Kemdent
=
(=] MTA
8 0.300
0.200 ———Zoliran
= CEM Cement
0.100
s Control +
0.000 T T T 1
6 12 18 24
Time (h)
andlles 35 50 (6La O Lo b Coyglome 53 sl gl o kol oSV (6 STl s 42iST etn LY 15 gl
0.700
0.600 .
0.500
_ —_—
= 0.400
= —Y
s 0.300 —_—
0.200 —
0.100 Control +
0.000 T T T T T |

4 8 12 16 20

Time (h)

24

O S oy Calizes (sla Ceslor 53 O, 95 o slame 53 il g0 57687 55l (6,5°L Ol 4iST oomtn ¥ )15 gl

0D {nm)

Q.700

0.600

0.500

0.400

0.200

0.200

0. 100

0.000

Control +

4 a8 12 16 20

Time (h)

24

OAS S oy Calizen sla Cslor j3 MITA & sloes 55 il g0 &5 67 g5 sl (6 5571 DS 42iST coie F )l 500

1DV siswl g (ragd/ eow § Cuny )93 / OBws)S (,5.\‘»).3 oolc a8y (olc alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

KW (30)5008 36 Ouold amylies

35 5 S ol Ll dl I LT B e 5 e
Dt 4SS i) 3 o AT Ll s 4
e OLas J5s by 5 (b Ll o 4 S ST,
Pl Sgles Ll g

Cols gy p g glanllas YA F Lo jsPimento
553y ealiiul 3y 0 S sl e o Sl
Ll Ced 1 oS andllas ol 55 50s plil 6 ot glallis
I MTA 5 J 55 ST 5 el sslizal ,ET
oSN 5 il se &S S sl ade Gl SLAS
¢SS g alds Codle Lisls OLs 5 5 1w sl gl
2 S 5 MTA I iy Jsi5sl 4LST ey 5 b e
S By adlle cpl 53 puomen ol guen b anlllas b 0T
o3l 350 5, 505 b ol ,an Jgisl LS S 5
Al OT i g0 578 s bl s 25 815
Jaisal LLST e 55 6, bl s (W) il
OAS 4 iST goia fg) 53 o ST Slasl igs)s o~
Sle 8L 2l 55 VU os Seds Sl (5 ST
SN st o sl SV 5 (il 50 0SS 52 ol
OA V7)) Cl penenr b anfllas b &S sl osls OLES Eyes

LaoTu.lU\}S s a8 ol Jl (65,5 6lyls sls Ol
Lo gle 5L A, wbe &S 655 sl 05 LS
Yo s)8) Wyls 5 )8 Sl 53548 o Sy b
Cdlad oS Hlge Ol e a0 s Oloww ) 53 (655 paie
o S50 S (o Jos 2L STL sl ke 3 suaze sla
sladsbe glis 51 055 G pddss il o Ll g
2ATP sz alS Eel 0T podle 58 oL S
Lils ooy Sisonl 5358 oo dobe 5188 o 2
3 el S S s 0 55T 595 5lge A
A opmen 5 5LS Slygm Gy Olaws ¥ uasdT
s Sy gy J gl sind pd e (555 — ol
KCAPNEIE

Oy sle ool s, s Caols 55 Slallles S

VY SYY )l osls Cos 0T LS 5 53 35 30 J 558!

—x
Al b o dalad pe 1 36 Laohiss Sy
st O 53 48T Gl O gl 51 im0 gl 3] 0
I el Y 5 i e TS gl glaa S
Sl e slml 53 L STL ogr AE 53 055 ol s
S5 ol A b (A5)0) 5,8 s ey s 5 5 Y
Olays (Sla domyy (olod Cdd g0 o7 3 gl (ool 4 5
313 ol adal 5 56 bay Joslse I 287 L oS L
PRE-Rp ww@\ﬁ«f&uw&b;ﬁ.(m
s 4 dzes L (S5l g e p S sl STl
P P T BIRN S WVICI - WP PN U PR U I PR
) L5

el Camol alie 5 ol S (Al a5 )
o s a8 el o ealinal s 3lse gL ST
ouwwﬁ,‘)lﬁ);)uzzl@wwuj
Cans 4kt .Cwl >le Jsu g 53 358 S 5 6 ,SL
ool 5 eI (o108 5t GLST s sl e
ety Sl S8 Lames 55 (Ble3T 55 50 5l g (L]
50 o= b 3lse Sl ST L ik ST ol
ode anllls cpl 53 5y cpl 31LOW=NB) o s B
Slasl g ¢S HLesl pay 93 4) BT s lesl s
s oalital 35 (6 ST Od alS i ey 1 (Sl
Sl sz Sl 55 R ST eSS alllan )
A el e Ol 2L STL (2T ool i)

o S il L &Sl jlisl gy s diz s
oled 53 ) pdte s b oIl g0 alie O 50
Sale L 31 S S ey L8 3 05 F
Salr i) 534S Sl s opl s Sl opl Sl s g
o SiS Lasee 53 islaT 5 e ol ge Hlizl 5 eles
HsﬁPOﬁw&ﬂﬁJJwJﬂf@Q)ﬂ
2550 33 5 Lo 6 STL oy s 5 805 il
L Sl S pl 35h o 5 3,05 4SS aalesT

s 3 5 s Olas LS LS el

109V sidwl g (ogd/ o § Cuny 8)9 / OBws)S (Sib)y eole alGibils (ol alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

19 OLa8s waw  I€C

L MTA L SU s cools 055 5V 0l e
Cem L amlin 53 ST jaesbe opl i S 4 50
ST Lass 53 (6 s g L 457 315 i CEMENT

Al o Wbl )3 o5 Ko ds 56 55000 S >
v\—»ﬂf‘})'hﬁ&ﬁjg%))‘ﬁbjwwwu_ﬂja
@S L S Sl ol )50 5l 5e JU ST,
0 o 03Le 48 513 OLES gl b gy 35 Sl ge 31 S5
U SL s Sl glyls 487 JioliT 5550 3l 50 N
ST S Lasee s sl Slelw Olan js sy
o=l e ie esle 0us 3T 4S Cd 68 ol 5 Lsd oo
Wﬁ&}Q}ﬁbQM@Y}bJ)J‘}A&‘G)&

s dal g Oleys

S 5 Ao
il oS gla Cuspde 5,8 s U

S b S LS Sl dny o i o a&ilT

Ll 5 ol MTA semcement i zio LL.ST
& el 03l S5 Ol e an Olisman i€ Ol 4

Pah o5 S s Ol 5 sl

S108 9 K

ol hagsy p e Sisles Sles Sl Al o
b om) slaanp ot S Jonol (S, e
.;:f@ﬁ—'ﬁﬁjﬂ""&

Cem (MTA s Sud s 51 ), a5 Asgary
adllles (ol 5o Lo LS g s ST cement
Cem s MTA (s oslinl HIET jLisl Cos 5 aS
Lo S ade g5, Seis oIl cement
Enterococcus [Pseudomonas aeruginosa
s Staphylocuccus aureus (Fecalis
Glros S sl s« Wsls ol Eschrrichia coli
5 i s> L Cem cement ks ¢ S
S Sl Zarrabi andlles ;s cpimeen (YF)s 5 MTA
MTA | =is ¢s54> U Cem cement ;s S
(Y0)s 5

e 1, MTA s Seuss i Luczaj-Cepowicz
Streptococcus  mutans, lacg S

Streptococcus  Streptococcus — sanguis
(%) sls olzs 1, salivarius

= bl OTL Cem cement s MTA & b
Sl Uy SSE b xS LS g s S5 50
pH ﬂtf;;tiuoToM;\;Tj.\iwj)@,Mf
o @SS Lol )y (o i ol 350 s
Torabinejad.(YA sYV) cewl PH &5 4 2ol s 51 50
¥ o e 3 VY SIMTA sl pH 4875 S snalin
VY o3 gdme 5o PH ol 55 ST 2l 5V Y0 4 Cela
(35 S o shd sl o ey S 5 a5l 5o
La S oml 1,5 Cem cement g sls oLis
B byl )3 Sl ol Wl I 2l
Sglane Sldlas ple b aS wil andllas 5500 6L sla
C_«—«-«&B I A_I:.Aj)J ol Cla.a‘ Qub%@‘
oS s sLCem cement, MTA s S !
Enterococcus  JLST ol 5s pslis Cto
) SU s F s b, 0lse 41, Fecalis

.(v~>.uwu%ﬁ:wtf,bﬁ,ﬁalwu;\y

109V aiauwl § (agd/ @0w § Cuny 8)9s / OLws)S by eole slEilils (olc alas


http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

€0 (20)336 256 Cuols auslbs

Reference

1.Smith NL, Seale NS, Nunn ME. Ferric sulfate pulpotomy in primary molars: a retrospective
study. Pediatr Dent 2000;22:192-9.

2.Pimenta HC, Borges AH, Bandeca MC, Neves ATS, Fontes RG, da Silva PV, et al.
Antimicrobial activity of filling materials used in primary teeth pulpotomy. J Int Oral
Health 2015;7:54-7.

3.Simancas-Pallares MA, Diaz-Caballero AJ, Luna-Ricardo LM. Mineral trioxide aggregate
in primary teeth pulpotomy. A systematic literature review. Med Oral Patol Oral Cir Bucal
2010;15:€942-6 .

4.Sabbagh S, Sarraf Shirazi A, Eghbal MJ. Vital pulp therapy of a symptomatic immature
permanent molar with long-term success. Iran Endod J 2016;11:347-9.

5.Bharti K, Kumar R, Khanna R. Clinical and radiographical evaluation of mineral trioxide
aggregate, biodentine and propolis as pulpotomy medicaments in primary teeth. Restor Dent
Endod 2015;40:276-85.

6.Erdem AP, Guven Y, Balli B, llhan B, Sepet E, Ulukapi I, et al. Success rates of mineral
trioxide aggregate, ferric sulphate, and formocresol pulpotomies: a 24-month study. Pediatr
Dent 2011;33:165-70.

7.Marchant S, Brailsford S, Twomey A, Roberts G, Beighton D. The predominant microflora
of nursing caries lesions. Caries Res 2001;35:397-406.

8.Lee D, Bogen G. Multifaceted use of ProRootTM MTA root canal repair material. Pediatr
Dent 2001;23:326-30.

9.Witherspoon DE. Vital pulp therapy with new materials: new directions and treatment
perspectives—permanent teeth. Pediatr Dent 2008;30:220-4.

10.Lai CC, Huang FM, Yang HW, Chan Y, Huang MS, Chou MY, et al. Antimicrobial
activity of four root canal sealers against endodontic pathogens. Clin Oral
Investig 2001;5:236-9.

11.Takahashi N, Nyvad B. The role of bacteria in the caries process: ecological perspectives.
J Dent Res 2011;90:294-303.

12.Imazato S, Torii Y, Takatsuka T, Inoue K, Ebi N, Ebisu S. Bactericidal effect of dentin
primer containing antibacterial monomer methacryloyloxydodecylpyridinium bromide
(MDPB) against bacteria in human carious dentin. J Oral Rehabil 2001;28:314-9.

13.Saha S, Samadi F, Jaiswal J, Ghoshal U. Antimicrobial activity of different endodontic
sealers: an in vitro evaluation. J Indian Soc Pedod Prev Dent 2010;28:251-7.

14.Shantiaee Y, Dianat O, Janani A, Kolahi Ahari G. In Vitro Evaluation of the Antibacterial
Activity of Three Root Canal Sealers. Iran Endod J 2010;5:1-5.

15.Dalmia S, Gaikwad A, Samuel R, Aher G, Gulve M, Kolhe S. Antimicrobial Efficacy of
Different Endodontic Sealers against Enterococcus faecalis: An In vitro Study.
J Int Soc Prev Community Dent 2018;8:104-9.

16.Feroz S, Bhoyar A, Khan S. Comparative Evaluation of Antibacterial Effect of Dental
Luting Cements on Streptococcus mutans and Lactobacillus acidophilus: An In vitro Study. J
Contemp Dent Pract 2016;17:973-7.

17.Caruso S, Dinoi T, Marzo G, Campanella V, Giuca MR, Gatto R, et al. Clinical and
radiographic evaluation of biodentine versus calcium hydroxide in primary teeth
pulpotomies: a retrospective study. BMC Oral Health 2018;18:54.

18.Queiroz AM, Nelson-Filho P, Silva LA, Assed S, Silva RA, Ito IY. Antibacterial activity
of root canal filling materials for primary teeth: zinc oxide and eugenol cement, Calen paste
thickened with zinc oxide, Sealapex and EndoREZ. Braz Dent J 2009;20:290-6.

109V sidwl g (ogd/ o § Cuny 8)9 / OBws)S (Sib)y eole alGibils (ol alas


https://www.ncbi.nlm.nih.gov/pubmed/25954072
https://www.ncbi.nlm.nih.gov/pubmed/25954072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erdem%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guven%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balli%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ilhan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sepet%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulukapi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21703067
https://www.ncbi.nlm.nih.gov/pubmed/11799279
https://www.ncbi.nlm.nih.gov/pubmed/11572491
https://www.ncbi.nlm.nih.gov/pubmed/11572491
https://www.ncbi.nlm.nih.gov/pubmed/11572491
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=11800436
https://www.ncbi.nlm.nih.gov/pubmed/11800436
https://www.ncbi.nlm.nih.gov/pubmed/11800436
https://www.ncbi.nlm.nih.gov/pubmed/20924061
https://www.ncbi.nlm.nih.gov/pubmed/21273712
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shantiaee%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23130021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dianat%20O%5BAuthor%5D&cauthor=true&cauthor_uid=23130021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23130021
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolahi%20Ahari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23130021
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3471567/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caruso%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dinoi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marzo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campanella%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giuca%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gatto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29609572
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical+and+radiographic+evaluation+of+biodentine+versus+calcium+hydroxide+in+primary+teeth+pulpotomies%3A+a+retrospective+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Queiroz%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nelson-Filho%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assed%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20IY%5BAuthor%5D&cauthor=true&cauthor_uid=20069251
https://www.ncbi.nlm.nih.gov/pubmed/20069251
http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html

[ Downloaded from siku.muk.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/5ku.23.6.37 ]

15 CLada wew IS¢

19.Imazato S, Torii Y, Takatsuka T, Inoue K, Ebi N, Ebisu S. Bactericidal effect of dentin
primer containing antibacterial monomer methacryloyloxydodecylpyridinium bromide
(MDPB) against bacteria in human carious dentin. J Oral Rehabil 2001;28:314-9.

20.Boyd D, Li H, Tanner DA, Towler M, Wall J. The antibacterial effects of zinc ion
migration from zinc-based glass polyalkenoate cements. J Mater Sci Mater
Med 2006;17:489-94.

21.Phan TN, Buckner T, Sheng J, Baldeck J, Marquis R. Physiologic actions of zinc related
to inhibition of acid and alkali production by oral streptococci in suspensions and biofilms.
Oral Microbiol Immunol 2004;19:31-8.

22.Mickel AK, Nguyen TH, Chogle S. Antimicrobial activity of endodontic sealers on
Enterococcus faecalis. J Endod 2003;29:257-8.

23.Reddy S, Ramakrishna Y. Evaluation of antimicrobial efficacy of various root canal filling
materials used in primary teeth: a microbiological study. J Clin Pediatr Dent 2007;31:193-8.
24.Asgary S, Kamrani FA, Taheri S. Evaluation of antimicrobial effect of MTA, calcium
hydroxide, and CEM cement. Iran Endod J 2007;2:105-9.

25.Hasan Zarrabi M, Javidi M, Naderinasab M, Gharechahi M. Comparative evaluation of
antimicrobial activity of three cements: new endodontic cement (NEC), mineral trioxide
aggregate (MTA) and Portland. J Oral Sci 2009;51:437-42.

26.Luczaj-Cepowicz E, Pawinska M, Marczuk-Kolada G, Leszczynska K, Waszkiel D.
Antibacterial activity of two Mineral Trioxide Aggregate materials in vitro evaluation. Ann
Acad Med Stetin 2008;54:147-50.

27.Duarte MAH, de Oliveira Demarchi ACC, Yamashita JC, Kuga MC, de Campos Fraga S.
pH and calcium ion release of 2 root-end filling materials. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2003;95:345-7.

28.Kishen A, Shi Z, Shrestha A, Neoh KG. An investigation on the antibacterial and
antibiofilm efficacy of cationic nanoparticulates for root canal disinfection. J
Endod 2008;34:1515-20.

29.Torabinejad M, Hong C, Ford TP, Kettering J. Antibacterial effects of some root end
filling materials. J Endod 1995;21:403-6.

30Jonaidi-Jafari N, Izadi M, Javidi P. The effects of silver nanoparticles on antimicrobial
activity of ProRoot mineral trioxide aggregate (MTA) and calcium enriched mixture (CEM).
J Clin Exp Dent 2016;8:e22-6.

109V aiauwl § (agd/ @0w § Cuny 8)9s / OLws)S by eole slEilils (olc alas


https://www.ncbi.nlm.nih.gov/pubmed/11350583
https://www.ncbi.nlm.nih.gov/pubmed/16691345
https://www.ncbi.nlm.nih.gov/pubmed/16691345
https://www.ncbi.nlm.nih.gov/pubmed/12701774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+antimicrobial+effect+of+MTA%2C+calcium+hydroxide%2C+and+CEM+cement
https://www.ncbi.nlm.nih.gov/pubmed/12627108
https://www.ncbi.nlm.nih.gov/pubmed/12627108
https://www.ncbi.nlm.nih.gov/pubmed/19026885
https://www.ncbi.nlm.nih.gov/pubmed/19026885
https://www.ncbi.nlm.nih.gov/pubmed/19026885
http://dx.doi.org/10.52547/sjku.23.6.37
http://sjku.muk.ac.ir/article-1-4396-en.html
http://www.tcpdf.org

