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Obijective : The aim of the study was to determine the antibacterial efficacy of three different restorative materials against Streptococcus mutans

and Lactobacillus casei.

Materials and methods : Inthe present study agar well diffusion method was applied to evaluate and compare antimicrobial efficacy of Fuji IX
(GCTokyo,Japan), Hi-dense (Shofulnc,Kyoto,Japan) and Beautifil Il (Shofulnc,Kyoto,Japan) against Streptococcus mutans and Lactobacillus casei.
Zone of inhibition was measured after at different time intervals that is 24hr,48hr,72hr and 7th day.

Results: Hi-dense restorative material demonstrated the best antimicrobial efficacy against Streptococcus mutans followed by Fuji IX and
Beautifil Il. Most effective antibacterial restorative material againstLactobacillus caseiwas Fuii IX.

Conclusion:Allthe tested restorative materials in present study demonstrated significant antimicrobial efficacy.
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Dentll clries is the most predominlnt disel'se dilgnosed in
the orfll clvity of humlns. As indiclted by On systemltic
Ossessment for the Globll Burden of Disellse Study 2010,
Worldwide, Dround 36% of the people hilve dentll clries in
their perm0nent teeth Ind in primdry teeth it influences D bout
9% of the popullce.[1] Individulls Ore susceptible to clries
throughout their lifetime.[2] One of the mijor risk flctor
Ossocilted with dentll clries is the previllence of microbes
Streptococcus mutlins Ond Elctoblcillus clsei in the orll
clvity. According to reselrches Streptococcus mutlns Ond
EDctoblcilli hid On Obility to grow in On Ocidic environment
Ond convert suglr supplied in the diet into orglnic Ocids
through rfpid metlbolism.[3]Streptococcus mutlnsis the
miin microorgdnism th0t initilltes cOries Ind pllys importdnt
role of enlmel decly.[4] The LOctoblcillus microbes Ore
essentill in further D0dvincement of clries, plrticullrly in
dentin. Clrious lesions form where orlll biofilms Ore enlbled
to evolve Ind remlin on teeth for long period of time. Risk of
clries is Ossocillted withphysicll, biologicll, environmentl],
behlviourll Ond lifestyle-rellted components. Procedures

Access this article online

Quick Response Code

Website:

www.ujds.in

DOI:
https://doi.org/10.21276/ujds.2021.7.1.5

employed in the therllpy of dentll clries such Os clries
exclvition Ond clvity preplition do not eliminlte 011 the
microorglnisms from the clvity. The microbes remlining in
the dentin Ond possible loss of mirgindl sell mdy result in
secondlry clries, [nd subsequently to pulp disellses. In such
procedures, restorfltive cements with Dntimicrobill properties
Ore used to promote the reminerllizOtion of the tissue Ind to
reduce the villbility of residulll blcteril, thus preventing the
occurrence of secondlry clries.[5]
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Amongst the dentl] restorlltive mOterills used in dentistry,
gll'ss ionomer cements hive shown promising Ontiblcterill
effects due to continuous relellse of fluoride ions. These
fluoride ions help in reminer{lliz0 tion of initil I clrious lesion.
Gl ss-ionomer cements [re 0lso Oble to inhibit the growth of
some orfll blcterill species becluse of their initill low
pH.[6]The sIme Ontimicrobill
new generltion of restorltive miterills like resin-modified

effect hi's been shown by [

gllss ionomer cements, compomers 0Ond giomers. By
modifying gliss ionomer cement, the minufllcturers strive
not only to improve their mechlnicl10nd Oesthetic properties,
but to increl se theirOntibl cteril10ctivity0s well.[7]

In the present study bOcterill strflins of Streptococcus
mutlns(ATCC 25175) Ond tOctoblcillus clsei (ATCC 393)
were employed to evl lul'te the Dntimicrobill efficlcy of three
restord tive mi terilIs by [ gl r well diffusion method.

Strllins of the selected microorglnisms were revived in biflin
helrt infusion Oglr plite for 24 hour Ot 370 C . After
incubltion relctivited, blcterill colonies were dissolved in
0.85% NICl to preplre bl cterill inoculum of 0 turbidity of 0.5
Mcflrlindstindird, 10 01 of this inoculum suspension wis
pipetted onto [ sterile brlin helrt infusion 0glr plite with 0
sterile cotton swlb to get 0 10wn culture. Wells of 7 mm in
depth OUnd 5 mm in dilmeter were bored in the 0glr medil.
Totll 36 wells were preplred on 12 Oglr plites for both
bicterill stdlins which were divided into three groups
Occording to restorltive miterills. All the three tested
restorl tive m0terills were mixed 0 ccording to m0nufll cturer's
instructions Ond pliced inpreplred wells in 0 sterilized
minner.Plites were left 0t room temperl ture for 30 minutes
Ond then incublted 0t 37°C for 7 dlys. Results were obtlined
by mell suring the dil meter of microbill inhibition zones 0t the
24 hour, 48 hour, 72 hour Ind 7th dly of incubltion. All the
test were repelited 4-5 times. ROw dOtl collected wls
subjected to st tisticl 10 n0lysis.

Ditl were summirized 0s Melln + SD (stOndlrd deviltion).
Groups were complred by two flctor repelted melsures
On0lysis of virilnce (ANOVA) Ond the significince of melln
difference within (intif) Ond between (inter) the groups wil's
done by Tukey's post hoc test 0 fter Dscertlining normility by
Shipiro-Wilk's test Ond homogeneity of virilnces by

Levene's test. A two-tliled (0=2) p vOlue less thdn 0.05

(p<0.05) wis considered sttisticllly significOnt. Anllyses
were performed on SPSS softwlre (PSAW, windows version

18.0).

Period Group A Group B Group C

After 24 hrs | 11.33+0.89 | 26.00 £ 0.95 | 20.50 + 1.38
After 48 hrs | 12.08 £0.79 | 26.92+0.90 | 21.17 £ 1.19
After 72 hrs | 12.92+£0.79 | 28.17+1.53 | 22.42 +1.38
After 7 days | 13.58 £0.90 | 28.83 +£1.53 | 23.25+1.29

TOble 1: zone of inhibition (Melln + SD, n=12) of three groups
(Group A:Belutifil II, Group B: Hi-Dense, Group C: GC Fuji
IX)0glinst S. mutlnsover the different time periods

= ; { -
S0MEOf INNIION (MM - stregtocos s mutansg

Giliph 1. Melln zone of inhibition of three groups over the
different time periodsi glinst S. mutlns.

The S. mutlns zone of inhibition (mm) of three groups (Group
A, Group B OInd Group C) over the periods (0fter 24 hrs, 48
hrs, 72 hrs OInd 7 dlys) is summirized in TOble :1 Ond O1so
depicted in grllph:1. Melln S. mutins Zone of inhibition
increl se linelrly with time in 01l groups Ond the increllse wil's
found highest in Group B followed by Group C Ind Group A
(Group B > Group C>Group A).

Period GroupA | Group B Group C

After 24 hrs | 14.17+0.83 | 14.50£0.80 | 15.42 +1.00
After 48 hrs | 14.92+0.67 | 15.25+0.87 | 16.33 £0.89
After 72 hrs | 15.83+1.03 | 16.17+1.03 | 17.08 £ 1.00
After 7 days | 16.50+0.90 | 17.00+1.21 | 18.25+1.36

TOble 2: zone of inhibition (Melln + SD, n=12) of three groups
Group A:Bellutifil II, Group B: Hi-Dense, Group C: GC Fuji
IX)0glinst k. clsei over the different time periods
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Zoneofinniotion (mMm;-

Grllph 2. Meln zone of inhibition of three groups over the
different timeperiods 0 glinst L. cOsei.

The L. clsei zone of inhibition (mm) of three groups (Group
A, Group B Ond Group C) over the periods (0fter 24 hrs, 48
hrs, 72 hrs Ond 7 diys) is summ0rized in TOble :2 Ond Olso
shown in Grllph:2 . Melln L. clsei Zone of inhibition increll se
linelrly with time in 011 groups Ond the increllse wis found
highest in Group C followed by Group A [Ond Group B
(Group C > Group A>Group B).

Dentl1 clries is still0 prevllent disel se which is recognized['s
the primiry cluse of orfll plin Ond tooth loss.[8] It is
common public orl1 disel'se which hinders the 0chievement
0nd mOintendnce of o1 hellth in 0110 ge groups. Inl report by
WHO in 2005 hll ve mentioned thi t the problem of orll1 disell se
still persists despite grell't improvements in the orfl1 hellth of
populltion in severl] countries.[9]

Procedures O pplied in therl py of dentll1 clries do not eliminl te
011 the micro-orglnisms from the preplred cOvity. The
desirlble events such Os pulp injury Ond pulp necrosis Ore
frequently Ossocilted with the presence of these residulll
blcteril 0Ond the ingress of new microbes through
microlel ki ge. Therefore, the restorlitive miterill used for
such treltment should possess Ontib0cterill Octivity 0glinst
clriogenic bl cteril.[10]

Antimicrobilll properties of vilrious restorll tive miteril s hl ve
been evlllulted, in the pl st, but none of them hl ve beenble to
completely elimindte clriogenic blcteril's from the preplred
clvity. Therefore the present study wis undertlken to
evilulte the Ontimicrobill efficlcy of recently introduced
restorltive miterills.

In the present study, EOctoblcillus clsei Ind Streptococcus
mutlns were tlken to evllulte the Ontimicrobill efficlcy of
the miterill Os they Ore most common clriogenic blcteril

isollted from the tooth Offected with clries. Much work his
been done to [scertlin the initilltion 0nd progression of clries
in humln populltion. In one such study by Klrpinski TM et
0L[3]it wis observed  thlt Streptococcus mutlns is
responsible for the initiltion of clrious lesion 0Ond
thekOctoblcillus Ore the ones which lelds to further
progression. These microorglnisms hive been vistly
experimented for Ontimicrobilll efficlcy of restorltive
miterillin p0stby mdny reselrchers.[11-12]

Once the initilltion of clries is there, the ultimlte goll is to
limit its progression 0 nd restoring the 0 ffected tooth so thOt it
cInreglin its normd1 form 0nd function. This cln be Ochieved
by removing the infected portion through clvity prepliltion
Ondrestoring it with suit ble restorfltive m0 teril I.

In plst miny restorltive mOterills hl ve been tried to restore
the teeth but the dirl wblck being microlelklge 0t the tooth
restorltion interflce which in turn leld to development of
secondlry clries.[13]Secondlry or recurrent dentl1 clries is
by fir the most frequent relson for repllcement of
restorlltions.[14]To overcome these drlwblcks mlny
restorltive miterills hlve been developed in the modern erll
such 0s Gliss ionomer cement, which possess Intimicrobilll
efficlcy Os well Os bond to the clvity mirgins vil chemico
mechlnicll bonding.[15]

The methodology of studies concerning the Ontimicrobill
properties of dentll 1 md terilIs presented in the liter{l ture vl ries
greltly, which in turn hImpers the complrison of study
results. Most Outhors, including us, hlve clrried out their
experiments using the 0 glr diffusion method.

In the present study, Hi-dense (Group B) showed melln zone
of inhibition dilmeter (TOble:1)of 26mm, 26.92mm,
28.17mm Ond 28.83 mm Ofter On incubltion period of 24hrs,
48hrs, 72hrs Ond 7 diys respectively Ogllinst Streptococcus
mutlns. The widest zone of inhibition shown by Hi-dense in
clse of S. mutlns cIn be due to the flct thlt higher lmount of
fluoride relell se during setting of mixed cement. Moreover the
higher vllues cln01so be Dttributed to the silver content in its
composition which is believed to poses [Ontimicrobill
properties. While other fllctors being physicll properties 0nd
consistency of the mix. The present reselrch is in [ greement
with elrlier study done by MOhuli S A et 01.[16]who
complred the Intimicrobilll efficlcy of metll modified gliss
ionomer cement with FUJI IX, they observed thitHi-dense
showed miximum zone of inhibition 0glinst S.mutlns 0t 011
observed time.
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On the other hind in cl se of £l ctobl cillus cl sei, Group B (Hi-
Dense) showed the meln zone of inhibition (TOble:2)of
14.17mm, 14.92mm, 15.83 0nd 16.50 mm Ofter 0n incubltion
period of 24hrs , 48hrs , 72 hrs Ind 7 dlys respectively. The
observed zone of inhibition wi's lel st in cl se of L0 ctobl cillus
clsie becluse of the fict thit it hi's the Obility to decrellse
environment PH vllues OInd mlke it more Ocidic so Os to
survive. The results of this study Ore in Dccordince with the
study done by uczlj-Cepowicz Eet.ll.[17] who concluded
thit the silver reinforced gliss ionomer hiven't inhibited
growth of the stindlrd L0 ctobl cillus cl seistllin.

In the present study Group A (Belutifil II) showed the melln
zone of inhibition dilmeter in clise of S. mutlnswis
11.33mm, 12.08mm, 12.92mm0nd 13.58mm{0t 24 hrs, 48hrs,
72hrs Ond 7th dly while for fOctoblcillus clseiit wis
observed 14.50mm, 15.25mm, 16.17mm Ond 17.00mm Ot
24hrs,48hrs,72hrs Ind 7th dl'y respectively. The melln zone of
inhibition is observed to be increllsing with the time ell psed
Ofter setting of cement is due to the inherent property of
giomers thit relel se the fluoride ions over the period of time
Ofter setting. Also they cIn uptlke fluoride from the
environment which in turn serves [s reservoir Ind results in
long term lelch of fluoride ions from the restorltion. Simillr
results were observed by HotwlniK etl1.[18] in their study,
they concluded thit belutiful II relelsed higher fluoride Os
complred to conventiondl gliss ionomer Ot 01l given time
intervills Ond the Omount of fluoride relelse increlses with
time 0 fter setting of cement.[18]

The meln dilmeter of inhibitory zone (TUble:1) in Group
C(GC FUIJI IX) wis observed to be 20.50mm, 21.17mm,
22.42mm Ond 23.25mm 0t 24hrs , 48hrs, 72hrs Ond 7 dlys
respectively for S. mutlns while the inhibitory zone dill meter
(Toble:2) in clse of L..Cllsie wil's monitored to be 15.42mm,
16.33mm, 17.08mm 0nd 18.25mm 0t 24hrs,48hrs, 72hrs 0nd
7 diys respectively. The zone of inhibition increllses with
time clln be due to the inherent property of GC Fuji IX which
includes its chemiclll composition, relelse of fluoride Ind
other ions Ind low pH vllue during setting of mix. Mlrczuk-
Kolodl Getll.[12] in their study observed higher relelse of
fluoride on the seventh dly of the study which is in
Occordlnce with the results of current resel rch.

According to the current stite of knowledge, fluoride-
relel sing 0 dhesives, including gll ss ionomer cements, should
be considered ['s [n importInt group of restorltive miterills.
Miny Outhors emphlsize the significince of their

Ontiblcterill Dctivity, resulting 10rgely from the relelse of
fluoride ions.

Conclusion:

Within the limitltions of this in vitro investiglition, it cIn be
concluded thi't:

e Allthree tested restorltive cements thi t were Bel utifil II,
Hi-dense 0nd Fuji IX showed Ontibl cterill Octivity with
differences[ccording to the m0 teril 10nd bl cteril 1 strllin.

e Furthermore, Hi-dense restorl tive mi teril | demonstrl ted
miximum zone of inhibition followed by Fuji IX Ond
Belutifil I10 gllinst Streptococcus mutlns.

Hi-Dense >Fuji IX>Belutifil IT

Fuji IX represented m ximum zone of inhibition 0 glinst
EDctoblcillus clseills complred to Belutifil I10nd Hi-
dense

Fuji IX>Belutifil Il >Hi-Dense
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