[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

J Dent Med-TUMS July 2021; 34: 9 Original Article

Comparative evaluation of antibacterial effect and compressive
strength of resin-modified glass-ionomer containing

different antibiotics

Abdolrahim Davari', Hengameh Zandi?, Farnaz Faraahat®, Zahra Haddadi*"

1- Professor, Department of Operative Dentistry, School of Dentistry, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran, Member of Social Determinant of Oral Health Research Center, Shahid Sadoughi University of Medical

Sciences, Yazd, Iran

2- Assistant Professor, Department of Microbiology, School of Medicin, Shahid Sadoughi University of Medical

Sciences, Yazd, Iran

3- Assistant Professor, Department of Operative Dentistry, School of Dentistry, Shahid Sadoughi University of Medical

Sciences, Yazd, Iran

4"~ Dental Student, School of Dentistry, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Article Info

Abstract

Article type:
Original Article

Article History:
Received: 22 Sep 2020
Accepted: 24 May 2021

Published: 1 Jul 2021

Corresponding Author:
Zahra Haddadi

School of Dentistry, Shahid
Sadoughi University of Medical

Sciences, Yazd, Iran

(Email: z.hadadi1994@gmail.com)

Background and Aims: Nowadays, new techniques are used to control dental caries that
have the ability to kill cariogenic bacteria. Recently, the addition of antibiotics to glass
ionomers has been proposed to reduce the overall number of saliva bacteria. The aim of this
study was to compare the antimicrobial effect and compressive strength of resin- modified
glass ionomer (RMGI) containing different antibiotics on Streptococcus mutans.

Materials and Methods: A total of 120 specimens were prepared in 3 groups (n=40)
including RMGI containing doxycycline with a concentration of 1.5%, RMGI containing a
combination of ciprofloxacin, metronidazole and minocycline with a concentration of 1.5%,
and RMGI without antibiotics as control group. To measure the antibacterial effect, the disk
diffusion method and counting of Streptococcus mutans bacterial colonies were used and
then the compressive strength test was performed. Data were collected into SPSS25 and
analyzed by ANOVA and Kruskal-Wallis tests and the significance level was considered
0=0.05.

Results: The mean number of bacterial colonies in the RMGI group containing doxycycline
in all three time intervals 1, 24 hours and 7 days was significantly lower than the specimens
in the RMGI group containing the triple antibiotic (P<0.001). The mean compressive
strength of the two experimental groups was lower than the control group but was not
statistically significant (P=0.326).

Conclusion: The addition of antibiotics at a concentration of 1.5% to RMGI resulted in a
favorable antibacterial property with no significantly change in the compressive strength.
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strength

Journal of Dental Medicine-Tehran University of Medical Sciences 2021;34:9

Cite this article as: Davari A, Zandi H, Faraahat F, Haddadi Z. Comparative evaluation of antibacterial effect and compressive strength of resin-modified glass-
ionomer containing different antibiotics. J Dent Med-TUMS. 2021;34:9.

Copyright © 2021 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

@0

@’ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

1


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

gy Allis

(Ve 5 @ dlio ¥ 0)53) s oy csmdligy Slods 5 (K3 pole olSils K500 Ao

(RMGI) sslude o323y pogu] WIS (5,Lid oSouiw! g (2955w dud i du e oL 5]

LS S g ‘sﬁi Kb

*Fgalaa 1yay Feal,d (U8 T g 4elia 0 5,905 pu Yl

Jolge lados 38 50 guae (olpl o o Soko s (Sbj pole ol o Kbl 0aSiild  oluj g (soney (Subjlud bjgal 09,5 Sliwl -

Ol @3 05 (Bodio Mg (S pole oKl (s g > Cwodls p Sho (sloin]
el 3« (Beho (Sbiy pole oKy ( Sy 01Kl ¢ wlids g ySun (5590 09,5 Lokl =¥

Oyl @i o (el g (S pole olSuiily ¢ K351 0aSKiil ¢ oluj g owo i (Sl L;\S)'}J 05,5 Huabuwl —¥

Ol 03 Byho dpad (Sp pole oSl o Sl 0aSuily o S5l (g gomily —*F

Al ileWb]

DS

o g4
g3y Al

RR/'V/'\ :Jy;@
Foof V¥ i ol o)
TR AR W

:Jgsm DMQ.;
RRCRY

9 u_i‘u).: (:51_0 oKl ‘USJ))»‘JJ.) PRCEA(R
O3 oo A (Sloyd ¢ subligy wleas
ol»!

(Email: z.hadadi1994@gmail.com)

S Sh oy o il cllB &S e SusS il Sly  (Sauwe S slp 09 5l HE:KV-S 9 4;.90)'
SIS s 2als an b pest] oM 4 nSiTsn (T 09958 sl e e odlizul )15 1y 1} (S,
Pl 5 (2,800 1S I slanlio b)) dalllas ) 1 Bus .l ods dlpadiy 8l3 0155 (slas ST
g Streptococcus mutans aigS (59, » cilisee (glacSgn (3 (sl Lliste oy pogul LIS (¢ Lid
L;wfl) dgl} Julﬁa.,\n 53)) )A?a.li L)"Mf J.ol.w 5);.‘).3 sl l; oa)fv 3D dged Y- LCM :‘:v)))-z u»\’-”)
9 Joiasgsie omalaSslig e oS5 ol> lisde (pjy segul (M SV chile b Sle
Aot Cap A and S (Bl g Bl () yegt] LM 5 TVB clile L ISlugile
5 s 3linal ilige S8 i 555 Sl lS e 5 > s by St
L;Ltboyo)'i dlwg 4y 5 0 SPSS25 5)lg (5)91 2oz 3l e Lodls s pbl (g )lis plSol 09@)'] 4ol
obsine g b Sy 09)5 5 talejl 09,5 93 (o B! ) Cazr ANOVA g ully = Sy S
3,5 15 o lol dunlio 3y90 0=+ /4

o it () yagl S 09,8 53 ulise S35l (5L (sl glS Aas (Sl HBABL
by 5] IS 098 (sladiges Sl (gl sine g & (i, Vg el VF 9 ) loj o 1 (Sl ST
s Galojl 09,8 93 (5Lid plSoiaal (5loo (P2 )) 32 yioS LIS s S (5l (ol wlissa
(P=/¥YF) 395 o cme (5ylel Ll ) Lol 345 yiaS" 58 09,5 4

Caols 2bul cage yogul (IS Bliske cpjy 4 LMD chalé ) Sgn (T (9959l 106 o5 4ol
S e oSty sy o] (o )lh Aol Capols Siy) ok 8 en asllao JUyySTy ]

olid plSoianl « Sgm 5l ¢ uilige (uS oS g% jasl csliste oy egnl (WS (L0319 WS

Ol Sloy (dligy Cload o (Kb pale olKuisly (S 5lais aloes
Voo & dlio XF 0)5



https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

hSen g 69l > e

e liate o) yoginl WIS ()i plSotil 5 (29)Sse 45 I dwslio o))

S 515 o Sale RMGI dlga b oo Joboy Lpuss 005 4L
Srabyin 2loj g i (Seid Slogad (i (SUSS Camlas
RMGI 595 a3l dgu00 coiis bl (63,518 Glogas o aily
R e e
e Opeoren dlas pl Dgd (oo odlatw] Ay pdaw sduwg Cluls
39290 eiliome yu& Sy gy Slbl dl) (Shwg wre)
(A) Sgd o0 dnogs

05l 4 yogil WM 3l oa s ol] wlyeld a8 e ils ang b
ol e 2 g8l 0md Gl L U s Kadyad 3K
el o w3 o bt il llllas (1)) S oyl Y obo
3 iy sl yogial oY ey pj 0 8)F b osile By
b P Cl (e (S dgy (romen ilose (b JLw ¥
o cpl 29 mroy CunSid el g WS S by oloj I loyg
1S o oS ol s yiSTy b,y 1 48 (ool 51 o3lizl b il (e
(YOY) 395 >

Sl aa b L pegis] WS 4 b SeTam 5T 539580 1y
b 3l milio e Lo dlpiuti 015 gl s Sl IS Sl
S o o Sis (Bl g (iSRS & a0 sl 4y
4 1550 plSolangizle 5 o glog e e Jgilasig e sclSo L
2 hoaisS 2,50 ol Gllle den g Lloas Lol yogul WIS
Blosls 5L 21 Mol yogtsl I _ag s A il 35
(Ol g o Sig (5l g5 4 S 5 (NATND)
23955 Al b Sapwg (o) Cigie > (ulSilogble 5 Jojlasgyie
des ol gl ogal oY g Cl 00l (315 S she gle
(W) el 0392 aly S50 o g ySl ) oo > S
3 Sgn (Sl aw ol cuS 5 oS wlosh plois Sldlae pien
oS a il (glogg Ju St (B Sl gL 5l sy il )
EAV) 2,5 1) g 51 ol (245 & (Sgm 5 @

ool s & el g e JU L (1 slge 39381 Sl el b
iz 3 85 o 0 dse sl SilSe 5 (s ol
yogial oM 4 (ZV/0) b cbale )y Siign (51 o938 cadllan
otk oo (Si5b ol 5 Ju Sl (T ol dbrl e

D938l b glarllan jd pizmed (WAANR) cwl oa 5 )l5S

EVRTT)

@ e & Sl gie (9,50 Slon S (IO (S
55 Al opl D9l (o Ol A IS Slacdl oy 5 e
9 | W5 dacljumg S S a3 (gla g Sl collad aoeis )
(1) e s G0 lacdly pu b ojdl e o CBlao
slodin b (ggie (glon S > (Stewgy o Cd (pl ot
g O 3 558 g9 iz Aleg 4 o5 4Bl 09,5
Szt ol Sl Jyie o g8l o nte ) S g e
sAlate (Vo) 2l oo uibige (S o5 gyl (638 ol (Sl
9 SSESS 5 300 5l Gl ol SS9 pSsle ol el
g Syl I 895 (pl (355 396 b (3 o 5l ekl &S
Cuold b S0 dlas oyt w8 5 Adgr g ealawl )b 1 1
Slial (0 5S35 9 et jl e & ClaJlow (9S40 15
Oladllas diawly ek 30 g ol 03y (S 55 5 Jl3 dlgo pole
S5 3lse (595 32 (9,50 15 B pleal jdlaio 4y ool5 el g
(F0) ol oas plodl yogiu] M5 ales

S350 3ylg VAV b 3 a5l (gl odlo yogi] LwME
SB35 53 (5> S5 pem dlge S| S gt 4 )b ol 5l g 00
4 oleed b QUIE ) 2é (7) 25 o0 )18 oolistel y90 (cora s
bluil oy clygld (53l o1 cpgomam oola cpl 03 (sble ol
Olej 2 AL Sy pis (ol aliie ()l Jsl oy 5 Sl
Olzmen yogts] (oM 01 s (o joals’ B 1) gmalis ol
(V) 23 gk (SB35 )3 e s 3o I (S0 Ol 4
Y Lol sl gqls (RMGI) (305, b o 2ol yogil oS
(V) Sloss oMol (305 oaS ppolie 33,5 4Bl L 48 Lt o yosi]
Jsé o L (HEMA) M Sl il —uSgpin S
ko S agnl W L (Bis-GMA) < Sk Jr d—unlS=
5 CudMo &y Cuoglie i i VI o pud (B (gl 8 plSionin |
0938 izmen (A) it o0 dge |y JL Sl (Shinwr 4 Canglia
il dgmte Sl 008 (il cely posnl W ol 4 )
Gy ] opegu] oM dlge (V) ol ord o] sy cBby g
Non carious cervical od—wg pé JSg)—w Clul s puoy

wsowoys odlo lgie 4y d iy sl wey Sluls g lesion (NCCL)


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

gy Allie

(Ve 5 @ dlis Y 0)93) s siloys csmtligs loss 5 (Ssy pols olStils K55005 Ao

Ll () ad jshaie 4 jlodel o8y 4w b (ylj <L EI303
S 051 gy FNB hali b Susgm 5] sl yagil oS
Llede 35y 55 e b Sge (B 5156 2550 e e L5
S 8 (59) 9 9 @l = e A bglie pagta] (oS
alw ¢ 4 (Germany) calo YYVFV Y @ Jga >0 45 Zhermack
by Sy iyl 9 S do bz 5 (Sl Sl
bl Gl e (e ¥V cislis g o (o ¥ 8 b (Sl e
b g yia (o ¥l b (6,05 Wge g Jb S ol e oS
sae S sl ey 8 gylid sl b)) gl e Juo ¥
3 o 9285 )15 ol (g 3 chnd addad S5 g Mo
alewg Aee mW/em? a5 b asl Yode 4 )b o casgd

.5 eS8 (LED light cure DEMI, kerr, USA) oY 05w

JUSL (S caols b))l
oilige SoSgnymal )6kl wgw iilejl dyse (6SL
sl <S5 5l aS (ATCC:35668) oyl L (PTCC:1683)

A8 dad Glpl gl

Sed ) & (20,500 25 Cumlus Sloxiw 1ol dls yo
Ogsed

e 4 53 (Lo ¥ 25) (b5l o 5 s S )
Jlae 05938 b (pgpasilwg «Sofolgr b oy il o ¥ g5l
5 e B agg (VOXV A CFU/Mm) sil)s S s & o)
sl ol (9) » Slow bsg 00d dgg (LSl Gammilises
70 Lo ¢ (Liofilcam- Italy) )51 giun Joo oS Laxe
CuiS hare a8 03l CulS e Gjgo 4 g gl (gldw oS (5>
Gl g o | Libas o5 95 70 L (gdae 5 del> Jaxe blood agar
155 &S plam T dawly 4 48 39y 00 S 4 a8l Lol
ger 3l cpl 9 358000 jo ) sl sdS (S ) sl w8
by lp o s ge ase )BT M b g5 e ol
48" 43 b oo streptococcus mutans Sk b ) o gla g xSh
S o Ay gy CutS slalame () 2

lebos)f &a..:y.J ‘_gu] d9l> )‘oyj ()"M? dlmM) o

@ Jbyst ol cld RMGIC & oSl STy Sgn 1
Ol Sole ol 13 a8 Jbo s ol (bl gpSain b
)A;L 3y90 3 (Ablie gl 3939 4 d g b (V) Ads Bl gy
G dyogty] (oM (5)ltd Sl (g) p loSign 3l (5)liS
Sl d pllotin |y (29,50 1o il gl ilie 2bj)] adlllas (pl
9y » il sl Susgn (T (sl L lisde oy yag] WK

Al e streptococcus mutans 43

i 039)

Wged pe (e (99
(W) lie cllas Golul p al&islofl — 50 adllas ol )3
G355 5k 53 g T ol g TR0 Gliebl g (855 i 3 L g
OMA] 8.5 a5 33 5 la SslS Sl (gl +/IVD Lo Bl il
Sola deg b g Juol 098 ¥ o (5515 dlaws wsls /0 . Sbe
B (6545 03] 59y can g celw Y 5 ) loj ¥ 0 ba S5l dlaws
4 a2 b (piren g (65 o8l Gloj p y3 Wiges & B> & 5L
SxS ojluil b SalS sluws i jladds 5l s iy pas dlla lad juaie 4]
w] BEl u;l).:lp A 4.3)?).‘4;).3 09).?),1)' Q‘" LS‘)‘.' 4394.5(5.)])4‘5 PR
s pinlejl (ol 09,8 Y e JU Sy 5l Caols ] (sl adllas
olitl Sud diges £+ laax g diged Vo ol 09,5 p2 0 &5 cuily
2 aBlas Gyao 4 3 g)lid ploul L) gl eoren A

A5 dgyS diges Fo e g digas Yo Lol 0g)S

(z,_a,2,_p)* x 287
_ 2

n= 7

Sgn (S (5ol wlizse (35 pogial I and
5 Joilasg e conmola sl s Siign (5l 4w bglso ()39
(Sigma-Aldrich, WSl —uSh Sgn 5§ wllogule
rosial oM oliae o) s 5 gle e 5 Germany)
(light cure, reinforced glass ionomer GC gold label

Jie (AND) Jlzwd (693l S dlewg & 11, Tokyo Japan)


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

hSen g (69l e

e liyte o) yoginl WIS (o)l plSotil 5 (29)Sse 45 I dwlio L))

i3 J.Ms)f )|)§ Lg)l_&é Sy Cou g ol dul) S9) ¥ S
A Sl diged oS glalad

LJ9‘°)1 )l oalaiwl l.: 9 o4 SPSS25 .))‘9 ‘5)9] &> )] o= aodls
g Jloy ©ipe )3 g G b (g ol lley K-S
inlojl 3y90 slodldlis (wyy (sl TWo-way ANOVA (0]l
dl)l.) &S R D50 L;L&aoa)f 0 @ul)).uwc MLOA d]).g 5 oolaswl
Sygo opl b D 9 One-way ANOVA (05l 5l 59 Jloy @ jg
A oolazwl Kruskal Wallis yg0;l 5|

Ll

2B ggls i plie (09 Vb 4 gl O o b
Ve 4.:[) » M)KJ odls (DLQ.’ )I s)’9)V 9 cel_w V¥ 9 ) dLﬁbuLc)
L g Two-way ANOVA (jg0jl ;3 osel Cowd 4 dlael g 05 4585
3y s gl ad 3T ol g lnog )3 lie I 438,5 Jlas )
258 53 i S5l 6l (slaigls s (Sl o5
d9 yiaS (oloisine g & Sy 09,5 4 i Gale Sl 098
S35 | S5 o S 3 xSk e 5 (P 0Y)
s 4 WSl STy (g5ls RMGI 05,5 (sladiges jd uilige
e Sgm U.QT bt (g9l RMGI 05,5 (sladiges jl (5l sixe
292 oS (olSulwgile 5 Jojlig e (sl 5log ) &8
5 oilize 55555l 5551y sla S S 5 Sike [P/ 0Y)
b el Y 5V (logloj b G o, ¥ 5l g Galesl 095 90 o
(P<eleeV) dgr il yinlS (g)l> iz yobo

05,5 Sladiges SLbI )3 (cad) o 4l g ¥ o> 3k
Sadiges Glibl 3 oady Hleo anl & Jbs o wils sdalin J,u8
0903 51 odal Cwd 4 ol 4 do gl B 01> Liolojl 09,5 93 s
Gy e 4l WSl oo (gl sxe B3] Kruskal-Wallis
3 Gz (P=r/4)) cib o2 S35 0,5 b iilojl 055 50
o M3 ()l sme e )y (sl Mann-Whitney 905l
9 YL L o ol e ol s edla ol islejl 09,5 93
(VIA-EY/FR) &5 acr Sgn 51 09,5 (o) Hloe anb pSSle
Juds s M -l (V¥ 2Y/A) Sl (ST 05,8 4y s

(P=2/8Y) 345 Yo gize (gl blod ;I (median=2) yly asbo 95

bue (595 2 Jyil iy basgs Sl jlay )28 09,5 5 (ialo)]
slod 3 )l JUS )3 oy (yoeligSl jlam s 03y 18 cis
955w My pae dllaylad el T Gde 405 Sl a0 VY
x5 ol g o liio b (15 LaS dlowg 4 nSd SlbI

Streptococcus mutans (gla ¢Sl slis yusi 1093 dls po
ol oY wlisso (5 ol 5

5 olalel sloeg,S Siign (Il sgl> yogtal (o3 oSy
cuiS base ol inlojl sladlg 3 alBlus job 4 S 09,5
@95 85 5 yiwl o (Brain Heart Infusion Broth) BHI broth gl
Pl JuS g sy, ad)lb Ko wo dy) ol cdale b uilige
2 29550 b Sl (o oAb ooy 1 4 3TV sled
Gol> sy ) s gy Vg el VY el V (slaylos
S e S gls A 0 alBlis jsbo 4 g 00,8 7)1 conS Lo
b bt 4y g 0 03l 518 byl (sladed 555 5 Sujglsasid o
Vortex olSuws b adds & e 4y adlg) dacSuns jl b g xSb ai
sy 5l S s doyo ol jo b balswe Ver e 1pm je0 b
slp g 808 b ()5 odlow Jloy) Siglsed oy sl
885 55 o9 Seiinis o ) 5 o Ko Ao S it
iS55 /D g5l Blood agar lue (g9) » eSSy jl 0t
culy oo LSOl 3l an i 0ol i S laore rdaw 40 g il
el V¥ Gae 4 38 ol a0 YV glod jo cuiS laxe (g9l
od oo i S gl b _wg e alS S
Al Cad 4 Sawd jb 4 fato (6,5L dlaws ¢ (Colony count)

&, Wi plSodwl (b3,
S (ohgy 409 dw yn yegul M livse () SlacSd
423 YV (slod byl Ol (gl 3yl )3 s g g5 05 i M3
PYCC W) CI S WEWINK VX W IO\ KPL SIS PR GEGIX VP VI [ S| W
Jb—ygsigm —dle g5 Ladig o ()L
b o)yl céle (SANTAM Co. LTD-500 serial No: 818408)

Cygmo & digel &S Ciygo (b ol plog] Imm/min cee yw


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

gl Ao (Ve 5 @ dlis Y 0)93) s siloys csmtligs loss 5 (Ssy pols olStils K55005 Ao

OMR piomars (P=/YYF) wiis sanli o (g)ld sxe OS] d)Loi oL 1y (wyyr 250 09,5 ¥ 1> (gl plSotin] (1Sl ¥ Jgie
395 6yl gre oyl Llod 5 Gialejl 69,5 93 o opSile ()l d plSoxin | uS5ke One-way ANOVA yg05] 3ub s

(P=o/¥YE) bl 5 Lol 3gy y2aS 58 09,5 dy Canmnd yisbo ] 05,5 93 10

w2 3595 BliRe (Sg,5 0 ilige S8 5 phl (68 S SIS dan ok ) (il Ao 9 (e - Jg
)'5)V 9 celw TF 9 ] lehdlo)' Pl

P-value shro B o0l oebe R0
e O Jys
<efee Y ¥/AD &l aw Sgn 5l 05,5 il
e Flav Sl ST
ks £/va el )
<efee o[y F/AA celo V¥ olej 5
Ant ¥I50 595V
e N celw )
ofee N celw V¥ Jys
ofee o 39V
AR F/AY celo )
<efe0N o[y ¥/aa el V¥ &l aw Sgw 3l olej 9 09,5 Jlize il
o[58 FIVY 59,V
AN £/ el )
o[+ ¥/a0 celw V¥ SdSole S
AN VAL 59,V

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

(5o oo o 1) (159nted Sunnsd (9 4 JU Sk (B Camold (b, S ady pas Il yhad (Sile dunn o g (i - Y Jooi

aile Slro GBI ool il Slass JUESH

ofen ofen e o IS 09,5

Y/ Y/¥a Y/A. o &l aw Sgw 5l 05,5
¥/ Y/AA Y/¥- b Aol ST 093
V- v/aa v/¥- Vo JTIC

(Sl Ko s 3 ) o532 2,90 (SB0g,5 )3 (65 id Itiun] (uSilo dumns o g cyunsS Y Jgoo

P-value 031> 0y oy 831> (9 yoS shro Bl 50l RYC e ) slass goevs
YYSIVS VYA YeI¥Y Va0/vY y- JyiS 09,8
Jves YVa/5Y \YY/aY FEIAY VAF/YY Y- &l aw Sgw 3l 0g)5
YSVIA Af/¥a \AfArs \WE/SY v Sl ST 09,5
YVa/sY Af/¥a ARVAYA VAD/YY 5 VN
5


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

hSen g (69l e

e liyte o) yoginl WIS (o)l plSotil 5 (29)Sse 45 I dwlio L))

9 &g (295590 b Cumols S 4 ok @ ol (ST
(MMP) i glio Sy le 2 Sesgnr 51 ool b izeen
el ) ol 5l slls gl 01 ol oS 4B S )8 g 350
VAXY) 295 yi)l55 cglaio
s Sols dluxs ey e Hlasl &S & Sler @ulis 4 4 gl
Bl 5 elSels (aST> (59l 09,5 93y 3 (uilige S8 5 1l
b i Y ocel w¥F o) flojdaw o 0 all 4w Sigw

L ans ol Ol il S 008 & s
sde Castilho ¥++2 Jlo » (W) oK 4 Yesilyurt clales
» (YY) ohKen g de Castilho 5 YV sl o (V) o, Ken
Seise Bl G5l 09,5 93 18 )3 et D e 5 VA Jlo
YE o) loj 4o s Gialosl 3l o,y ¥ 35 51 o b SglS” dluss
091 i Db o 03 Jloisl il yialS g)ld xe job 4y sl
B ity il il g st oA U e @ 5oy V5l g b
B 514 05l g B 4SS sl 039 o 3o 5 IoSiisey
Ole3 ¥ > s)bisine yobo & (elSolo (ST (gl 095" JU S
245 29 yiag G5 o Siger (51 (gl 09,5 4 Capd gyt 2590
Alom Glawlio (A3 Sldlas > 485 &5 o sl
5,55 g0 altio clal 5 S (1 09,8 93l Ju S ol
ST g 5l PH b dos cpl pepdis Jlozs] Lol gy
o s g Sign (BT plo 4 Canns (PH =2-3) oSSl
slag Sl syt a5 (58 (el el & 03g oo i
bowg oS ol addllao > oS Ty o wl oa b uilige oS gt il
Ol 5y 2 PH 1 w0 b (V) o), 9 Welin-Neilands
s oS 0l L gols Wb plodl uilige S'oS e yiwl (£5SL sl
ok il g0 SeSgu i wl survival rate , Y/ 4 V/o I pH
ol g a8 53U W0 4 0/0 5 pH puis §) i (s,l5 sime
sl ) (Sl WSl juin Modl uioren gy 03> il
g s | St | ] o | 3 8 LS g 5385 ) ]
@5 g VNYY) el Jibl ol Lol M o Jgjlusg e
ani ¥ gt 4 dogi b oS ang |l Gialojl 5 adal e d 4
IS ) o &S 39 Sygeo cpts by o il 45 HSSlen iale]

2 eid hloil (635 plp 3 4 oo 4l ol YF

S35 A g Sy
Gy (Affected) Sawg jl Slis gle j3 00 lo s SL
ol (Sas (Shwgy dwgy 9 Wlowe (b maeys 325 Jlo VI i
OVAY) 358 oo CanSis sl g Sy oloj jl sloyed (b
5 o 3SalS o ciliseo Jl S (5l o 3958 s3] 5y ol
Cowl o Sty Cilisee Slallas ;> ooy dlge 4 i Sign 5]
Iy s 38 &y aasio (6 pagial (M e b dlge (VVVFND)
a5 1 J5 b S J sl 5 ST 536
il Al il ]l SKiign (5l A d9—itne el yol ol Yieis!
o)lgen yogis] (WS 4 odle Sy d933] L L(Y+) 395 o2l (s e,
sl s 4y o Gl JS K58 ol oS 3950 o o
onl Bl aSsn (3l 958 wdllas iz > Jb ol b
i oAl 5 Jl Sl (5T ool sbmal el o jegil X5 4
9 G 4 dagi b (WAAN) cowl onds (558 Callas ccwlio
oriy spegnl WS 5l Sladllhae Sl odlitw! g oas pbul (clags
G Cuas ol piag SlSe Lolgd 339 b e opl o blisse
51 el glio gy G b 15 b adllas ¢ Jlt 5gilS pogl uMIS
Pl (a9 9 rilige SsS st yil 455 595 1 Sl 5
Cilses slaSise (3l sl yegul I Lliate ) J (s)lid
03> (5l (0l (S 92 ilige S'o gy | g 00 orlites|
el 4l Jass el syl SUlg a8 c il las
o) Jd men 4 @b Iy Acid tolerance response (ART)
Al e 4y g hile 0435 4y B ol pPH L slalae )3 551,
Sl Sty 32l e 53 55 ) (Sl 5T & 225 (1)
208 Gl dalllas (pl 3y Sl pr w8 laie a4 ¢ Sld
belale 5 il el Suin o opsiins 656 5 lalllas
&S ol Siign (5] oy 50938] s pogi] oM 4 cglaze
5 Jailig e comalnS glog o ilaid)S 118 o3l il 3550
o S 5 e 55 Sl > 8 el 033 (S sl
2 oslbe Jb Sl (1 35 gy 3)Shes b o Seign 5]
GRS o) sl Sl (S ol (gals g (Saew gy Slals ley
Sgn (B 5 cadllas 93 )3 o cpl ;> (MAYAEAY ) cwl oais
5l ool | ] oad edlitw | cglite slacdale )3 Sl oS


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

gy Allie

(Ve 5 @ dlis Y 0)93) s siloys csmtligs loss 5 (Ssy pols olStils K55005 Ao

Sl pipan wamd (1ol 1) o glo g 0 s b o 2Ty
Glo 1y O el (Koo RMGI & osis a6l Sdgn 51 o9
b cos ) e ()b plSonil Wlgine 5 Sl il ol g 008
S5l 09,5 cstalol 09,5 65 (6)Lutd ISt sl Ayl > > I8
S5 dw Sgn (51 09,5 4 Camd (55505 350k lSel STy
ol &S 2g b o 00y Jlainl as o pme MRSyl Lol il
& Cand 5SSl S by Mool cawo B cde @ 35 AW
Joisime 4 g b il O 3 eolital 590 slacSign 51l
sgye0 il (J3S 09,5 g Gl ] sloog)S e BBl (20
ok lclale » RMGIL 4 Silgn (51 09)8 9 cnl 0958
S 5 el e Voo 48 s p3Y Lol 05 L gllaa (VD)
255 )5 s 290 St Slilo]]

TN cdale )3 SKSgn (1 958 ol L adllas oyl zols
Jb sl (ol ca ol sbul o ge pogis] M Lliste 95y 4
ssb 4 55 ol (o)l plSrts | o b &Sl (98 09 (oo (gl
1 aglio ) ol @l rmon S e (5 pS0in
51 g5l RMGI ()Lt plSos sl crols o) 5 JU S,
(OdSelwgile 5 Joslasgrie (s glog ) 4 dw S
S L aS ol L Wil STy Sgn 51 (g9l RMGI L
oo B 3bnl 3 (532t (Ul lSel STy g T e
09,5 93 ;b 1 (6,lid plSoin] Casld pimen g )l JbySL
g Cgllas

‘:s,b)” 9 ’SM:'“

9 D9 “_55“‘)).\;]).;.3 dld.é/o dl).';fb )93 4l ubb 5l dlas u:l
Op Boho dubad (Sdp pale  (Sbislis 0aSiily j ead glis
(IR.SSU.REC.1399.081) Ml a8 5 Ve ¥V o)loss 4y caly oo
Iy 2e3 dlaseus Sl ilpo wild o 358y Canl 0 g yscial
50,8 (o)l gl ol plsl jo 1) Lo S 0uSisly gy Y ghuune
wles e

80y 0 a8 b 0 il sdalin S 6g)5 slacSuns Slb]
Wl as Sge (3l 5 ool (S Sg (Il gl 09
ol o b osalie Galofl 3)50 (658wl > (S)i s)lee 4L
Yesilyurt ¥+V0 Jlo » (V) oKer g Mittal  lalllas b gols
» () o)Kea 5 de Castilho 4 V-2 Jlw » (W) oK 4
e 2:Ske 3 (6l e glis Lol 391 gunes S ¥+ VY L
S Sgm (o9l 09,5 93 oy yd 0ad ol (gyloe Al
oanlio el VF b 35 5l o 45w Sgn (31 5 1Sl
el Y 52 09,5 93 (e Sl sine Sgle5 dg2g pas L Al
2 bdiged iy pis g (2bj)l olsS 0y9 e 4 Whdgn (b))
T gt oo bamo 3 (s> Saad 23l S GYgbo loj oo
bl ol doly glalas 3 Cul dols lase S oS A plodl
e 48 48 (o o (il ol 31 (S adliom Ll (g bl
18l ol ) Jglee & )0 |y ol b o Ll culil (g3lge
ool Sgn (1 gl lacSins Bkl (5 lee (3blie bl
ang bue o b o] L il g b Sigm (51 o) JMoul cubls
(VY 2 oo
i § plSoas |48 oy liis Loy Liulejl oyl ) Jo b ol
& s Sy ) o 855 olad S 5 sl sloos,S
o At IS Yo 5 2alS ) Ll 33y e J5S 098
Yesilyurt cldllas b gols opl a5 350 5o bze 09,5 ¥ 1 pliS zun
oy&en o Chanadana yizmen ¥+ -8 Jw » (VY) ;K o
YO Jlw 3 (V) g, 5 de Castilho 4 ¥+ VY L 5 (VA)
(V) oo g Mittal Lo wgs a5 glaslllas 55 3 Lol 35y Ll o2
plul YOV Jlw 2 (Y0) o) San o Prabhakar 4 Y-V JLw
50 M0 g 7N clale ) Sagn (1 958 b o> 03,5 85w
Lo dalllas gols b &S cdl jtalS jby sxe yob 4y (g )lid plSou il
L3985 gamed
o alaf (slaagsS > Pzl 8lS 8 350 i

Cow | S Sgw 3l g Sl &S ws b cde cplay S 0g)5


https://journals.tums.ac.ir/jdm/article-1-6014-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

hSen g (69l e

e liyte o) yoginl WIS (o)l plSotil 5 (29)Sse 45 I dwlio L))

References

1- Pereira-Cenci T, Cenci MS, Fedorowicz Z, Azevedo M.
Antibacterial agents in composite restorations for the prevention
of dental caries. Cochrane Database Syst Rev. 2013;12:
CD007819.

2- Cummins D. Zinc citrate/Triclosan: a new anti-plaque system
for the control of plaque and the prevention of gingivitis: short-
term clinical and mode of action studies. J Clin Periodontol.
1991;18(6):455-61.

3- Van Houte J. Role of micro-organisms in caries etiology.
J Dent Res. 1994;3(3):672-81.

4- Kim S, Song M, Roh BD, Park SH, Park JW. Inhibition of
Streptococcus mutans biofilm formation on composite resins
containing ursolic acid. Restor Dent Endod. 2013;38(2):65-72.
5- Davari AR, Mossadegh A, Danesh Kazemi AR, Mortazavi
Saniji M. Comparison of Antibacterial Effect of Composite
Resins Incorporating Copper with Zinc Oxide Nanoparticles on
Streptococcus Mutants. J Mash Dent Sch. 2019;43(4):344-51.
6- Lohbauer U. Dental glass ionomer cements as permanent
filling materials? properties, limitations and future trends. Dent
Mater. 2010;3(1):76-96.

7- Powers JM, Sakaguchi RL, Craig RG. Craig's restorative
dental materials. Philadelphia, PA: Elsevier/Mosby; 2019.

8- Ritter AV. Sturdevant's Art and Science of Operative
Dentistry.7th ed, Elsevier; 2019.

9- Garcia-Contreras R, Scougall-Vilchis RJ, Contreras-Bulnes
R, Sakagami H, Morales-Luckie RA, Nakajima H. Mechanical,
antibacterial and bond strength properties of nano-titanium-
enriched glass ionomer cement. J Appl Oral Sci. 2015;23(3):
321-8.

10- Haghgoo R, Rezvani MB, Kameli S. Effect of various
amounts of nanosilver incorporation on the mechanical
properties of resin modified glass-ionomer cement. J Dent Med-
TUMS. 2013;26(3):211-7.

11- Mittal S, Soni H, Sharma DK, Mittal K, Pathania V, Sharma
S. Comparative evaluation of the antibacterial and physical
properties of conventional glass ionomer cement containing
chlorhexidine and antibiotics. J Int Soc Prev Community Dent.
2015;5(4):268-75.

12- Weerheijm K, Kreulen C, De Soet J, Groen H, Van
Amerongen W. Bacterial counts in carious dentine under
restorations: 2-year in vivo effects. Caries Res. 1999;33(2):
130-4.

13- Yesilyurt C, Er K, Tasdemir T, Buruk K, Celik D.
Antibacterial activity and physical properties of glass-ionomer
cements containing antibiotics. Oper Dent. 2009;34(1):18-23.

14- Mishra A, Pandey RK, Manickam N. Antibacterial effect and
physical properties of chitosan and chlorhexidine-cetrimide-
modified glass ionomer cements. J Indian Soc Pedod Prev Dent.
2017;35(1):28-33.

15- Takahashi Y, Imazato S, Kaneshiro AV, Ebisu S, Frencken
JE, Tay FR. Antibacterial effects and physical properties of
glass-ionomer cements containing chlorhexidine for the ART
approach. Dent Mater. 2006;22(7):647-52.

16- Hwang D, Fong H, Johnson JD, Paranjpe A. Efficacy of
different carriers for the triple antibiotic powder during
regenerative  endodontic  procedures. Austr Endod J.
2018;44(3):208-14.

17- Parhizkar A, Nojehdehian H, Asgary S. Triple antibiotic
paste: momentous roles and applications in endodontics: a
review. Restor Dent Endod. 2018;43(3):e28.

18- Chandana PS, Munaga S, Reddy MN, Devabhaktuni D,
Swathi CL. Evaluation of compressive strength for a
combination of glass ionomer cement and antibiotics. J Orofacial
Res. 2013;3(4):245-8.

19- de Castilho AR, Duque C, Negrini TdC, Sacono NT, de Paula
AB, Sacramento PA, et al. Mechanical and biological
characterization of resin-modified glass-ionomer cement
containing  doxycycline  hyclate. ~ Arch  Oral Biol.
2012;57(2):131-8.

20- Yap A, Khor E, Foo S. Fluoride release and antibacterial
properties of new-generation tooth-colored restoratives. Oper
Dent.1999;24(5):297-305.

21- Welin-Neilands J, Svensdter G. Acid tolerance of biofilm
cells of Streptococcus mutans. Appl Environ Microbiol.
2007;73(17):5633-8.

22- de Castilho AR, Duque C, Kreling PF, Pereira JA, Paula
ABd, Sinhoreti MAC, et al. Doxycycline-containing glass

ionomer cement for arresting residual caries: an in vitro study
and a pilot trial. J Appl Oral Sci. 2018;26:¢20170116.

23- Sharma PC, Jain A, Jain S, Pahwa R, Yar MS. Ciprofloxacin:
review on developments in synthetic, analytical, and medicinal
aspects. J Enzyme Inhib Med Chem. 2010; 25(4):577-89.

24- Sigma-Aldrich. Doxycycline hyclate USA: Sigma-Aldrich
Co. LLC; 2019 [Available from:
https://www.sigmaaldrich.com/catalog/substance/doxycyclineh

yclate512942439014511?lang=en&region=US

25- Prabhakar A, Prahlad D, Kumar SR. Antibacterial activity,
fluoride release, and physical properties of an antibiotic-
modified glass ionomer cement. Pediatr Dent. 2013;35(5):411-5.


https://journals.tums.ac.ir/jdm/article-1-6014-en.html
http://www.tcpdf.org

