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ANCTPAKT:

Llenta Ha wucnuTyBareTo Oelle yTBpAyBatbe Ha
aHTUOAKTEPUCKNTE CBOjCTBA Ha CpPeACTBaTa 3a KaHalHa

onTypaumja Ha MeyHn 3abu.

Bbea wucnuTyBaHM aHTUOaKTepucKuTe CBOjcTBA Ha 4
MacTh 3a KaHanHa onTypauuvja Ha MieyHn 3abu Kou ce
HajuecTo KOPUCTEHM BO KIMHMYKaTa npakca: 1. Kanyuym
xuapokcun (Kanumnact, laneHuka), 2. lodoform paste
(PRODUITS DENTAIRES, SA) coctaBeHa of 70% jogodopm,
6% meHTON N 8% Kamodop, 3. Kapuodun - Z unHK-okcng
eyreHosn uUemeHT (faneHrka) n 4. Pe3opuuH dopmanuH —
nacrta Koja ce NpoAroTByBa MarMcTpasHo, a ce CocToun Of

Kanka ¢opmanuH, 2-3 KpUCTanu pes3opuyrH 1 NpaLwok of

UMHK-OKCMA,.
KopucteHn ce  pedepeHTHM  COEBM  KOJIOHWM
MUKPOOPraHN3Mm BO  NmodunmsnpaHa dopma

npoussefeHn of AMepPrKaHCKNOT MHCTUTYT 3a cobuparbe
Tunosn Kyntypu Bo MaHacac, BA, CAl (American Type
Culture Collection, Manassas, VA, USA) - Streptococcus
mutans — ATCC 25175, Lactobacillus casei — ATCC 4646 1
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ANCTPAKT:

The objective of the study was to determine antibacterial
properties of canal obturation materials most frequently

used in primary teeth.

We studied the antibacterial properties of the 4 most fre-
quently used root canal filling pastes for primary teeth in
clinical practice: Calcium Hydroxide (Calciplast, Galenika),
lodoform paste (PRODUITS DENTAIRES SA), composed of
70% iodoform, 6% menthol and 8% camphor, Cariophil
- Z zinc oxide eugenol cement (Galenika) and Resorcinol
formalin paste as magistral preparation, which contained
a drop of formalin, 2-3 crystals of resorcinol and zinc oxide

powder.

Reference arrays of microorganism colonies in lyophilized
form produced by the American Institute for Collection of
Culture Types in Manassas, VA, USA (American Type Cul-
ture Collection, Manassas, VA, USA) - Streptococcus mu-
tans — ATCC 25175,Lactobacillus casei — ATCC 4646 n Acti-

nomyces viscosus — ATCC 19246, were used.

Brain heart infusion broth — BHIB as bacterial substrate,
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Actinomyces viscosus — ATCC 19246.

Kako 6aKTepucku noanorn KopucteBMe MO30YHO-CPLIEB
NHPY3MoHeH 6yjoH — BHIB (Brain Heart Infusion Broth)
Oxoid, Wesel, Germany un Lllegnepos arap co popatok
Ha oBYka KpB — (Schaedler +SB, Oxoid, Wesel, Ger-
many). AHTMOAKTEpPUCKOTO WHXUOWTOPHO [ejCTBO Ha
Me[MKaMeHTUTe KOW M1 KopucteBme 6eLle cnmuTyBaHo co

arap andy3mnckm TecT.

Mo wmHKybauuja op 48 uvaca, Gelwe mepeHa 30HaTa Ha

NHXMOMUKMja Ha PacToT Ha bakTepuuTe.

Hajoobpu aHTUMUKPOOGHU edeKT KOH cuTe MCNUTYBaHU
6aKTeEpUN MMaaT pe3opunH- dopmanuH 1 jogodopm
nactata. LMHK-oKcMp eyreHon nactata Mma nopobwu
aHTMOAKTEPUCKN CBOjCTBA KOH UCMUTYBaHWUTe GakTepuu

0f, Kanumym XuapoKCnior.

KnyuHun 360poBu: mneyHn 3abu, eHAOLOHTCKN TPeTMaH,

aHTMOAKTePUCKM CBOjCTBA, MACTU 3a KaHaHa onTypauuja

Oxoid, Wesel, Germany and Schaedler agar with added
sheep blood - (Schaedler +SB, Oxoid, Wesel, Germany)
were used. The antibacterial inhibitory effect of medica-
ments used for obturation of root canals was studied us-

ing agar diffusion test.

After 48 hours of incubation, the inhibition zone of bacte-

rial growth was measured.

The best antimicrobial effect to all examined bacteria was
presented by resorcinol formalin and iodoform paste.
Zinc oxide eugenol paste presented better antibacterial
properties over studied bacteria compared to calcium

hydroxide.

Key words: Primary (deciduous) teeth, endodontic treat-

ment, antibacterial effect, canal obturation pastes.
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BOBE/],

Pa3BojHUTE, aHaTOMCKUTE 1 GU3MONOLKUTE PA3NNKL MeFy
MJIeYHWTE M TpajHUTe 3abu yKaKyBaaT Ha pas3fiky BO
KpuTepuymnTe BO eHAOLOHCKaTa Tepanuja u ynotpebara
Ha MaTepwujanu 3a NONHEHEe Ha KaHanuTe.

NpeanHnoT maTtepujan 3a MOfIHEHE Ha KaHanute Ha
mneyHuTe 3abu Tpeba Aa MCMONHyBa ofpeaeHV YC/I0BU:
[a ce pecopbupa C/IMUYHO KaKo 1 KOPEHOT Ha MJIeYHUOT
3a6, Ja He e wWTeTeH 3a MepuwanuKanHUTe TKMBa W
nepMaHeHTHWTe 3abu 3aMeHNLN, ako oau NPeKy aneKkcoT
necHo fja ce pecopbupa, ia € aHTUCENTUYEH, CO HEro JIeCHO
Ja ce NosiHaT KOPeHCKUTe KaHanw, NecHo fa atxepupa Ha
SUAoBUTE, a He Ce KOHTPaxupa, IeCHO Aa ce OTCTpaHyBa
aKO e HEernoxOoAHO, Aa € PeHAreH KOHTpacTeH U Aa He
o6ojyBa 3abutel.

MN360poT Ha MaTepujanoT 3a MOSHEeHe Ha KOpPEeHCKMTe
KaHanu Ha MreyHuTe 3abu e MHOTY BaX<eH U1 € BO AUPEKTHA
3aBUCHOCT CO CTeMeHOT Ha YCrnex Ha eHJOoAOHTCKaTa
Tepanuja.

[leHec nocTojaT ronem 6poj MaTepujann Kou ce
ynoTtpebyBaaT 3a MOSHEHE Ha KOPEHCKWUTe KaHanu Ha
MfieyHWUTe 3abu, HO HUTY efeH maTepujan 3a KaHanHa
ONTypauuja Ha KOPEHCKUTE KaHanu Ha MieyHuTe 3abu, Koj
TEKOBHO ce ynotpebyBa, He r'vi NCMOoJIHYBa CMTe YC/10BU?.
bakTepuute n HUBHMTE MeTaboNUTK Ce HajueCT! NPUYMHK
3a 3abonyBatbaTa Ha nynnata Y NepuanmnuKanHoOTO TKMBO
W npeTcTaByBaaT frflaBHa MpUYMHA 3@ HeyCrnewHoTo
€HOOMOHTCKO nekyBame3,4. MHOry HeycnewHu cnydvam
ce pe3yntaT Ha TexXHWYKM npobnemMum BO TEKOT Ha
NneKkyBameTo, a MOHeKorawl nocTankaTa He e ycnewHa
Mako TPEeMaHOT ce ofBMBaN crnopej nNponuLaHnoT
meTtod. MeryToa, 3a HeyCnewHNOT eHAOAOHTCKN TpemaH
BVHOBHU C€ MUKPOOPraHU3MmMTe KOW ro npekuByBaaT
NneKkyBameTo M OCTaHyBaaT BO PaAUKYNapHUOT W
anMKanHWOT den Ha nonHeTuTe KaHanu3,4. YcnexoT Ha
efHOJOHTCKaTa Tepanuja 3aBUCW Of enMMMHaumjaTa
Ha 6GaKTepuuTe U HUBHUTE TOKCUHW Of KOPEHCKMOT
KaHan5. Toa 0OOMYHO ce MNOCTUrHyBa CO MeXaHM4Ka
WHCTPYMeHTaumnja MOMOrHaTa CO Pa3HM aHTUCENTUYHU
pacTBOpU 3a UCMMpParbe N aHTUOGAKTEPUCKM BAOLWKU BO

KOPEHCKMOT KaHan, BO nepunoa Mer'y OBa rlpernep,a6.

INTRODUCTION

The developmental, anatomic and physiological differenc-
es between primary and permanent teeth indicate differ-
ences in the criteria for endodontic therapy, and the use of
filling materials.

The ideal root canal filling material for primary teeth
should fulfil certain requirements: it should be resorbing
similarily to the root of the primary tooth, not damaging
the periapical tissues and permanent replacement teeth,
if it spreads over the apex it should be easily resorbable,
it should be antiseptic, easily fill root canals, adhere to
the walls, non-contractible, easily removed if necessary,
opaque and dye the teeth1.

The choice for the filling material for the root canals of
primary teeth is very important and in correlation to the
success rate of the endodontic therapy.

Today, there are numerous materials used for filling root
canals of primary teeth, however, none of the materials
currently used for canal obturation of root canals of pri-
mary teeth fulfill all the conditions

Bacteria and their metabolites are the most common rea-
sons for diseases of the pulp and periapical tissues and
are the main reason for failed endodontic treatments3, 4.
Many failed cases result from technical issues during treat-
ment, and sometimes the procedure is not successful, de-
spite the fact that the treatment was conducted according
to the prescribed methodology. Nevertheless, the reason
for the failed endodontic treatment is microorganisms
which survive the treatment and remain in the radicular
and apical part of the filled root canals3, 4. The success
of endodontic treatment depends on the elimination of
bacteria and their toxins from the root canal5. Usually, this
is accomplished by mechanical instrumentation aided
by various antiseptic washing solutions and antibacterial
dressings in the root canal, in between two visits6. There
are, however, individual cases, resistant to routine therapy
and infection may resist for months, even years after ca-
nal obturation5. Facultative anaerobic bacteria and fungi
show in persistent endodontic infections, and in the case
of long-term infections may adjust and survive in condi-

tions of weak or non-existent oxygen inflow?7.
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MeryToa, noefMHeYHn ciyyam ce OTNOPHU Ha PyTUHCKaTa
Tepanuja 1 nHdeKymjata MoXe fia ce 3afpXKn Co Mmeceun
N CO FOAUHK, MO KaHanHaTta onTtypauujas. GakyntatmeHO
aHaepobHuTe GakTepun n rabunukuTe ce 3abenexysaaT
Kaj Mep3nCTEHTHUTE eHOAOHTCKU WHOEKUMM, KOU Kaj
[ONroTpajHuTe UHOEKUMM MoXe Aa ce npucnocobat u
[a NpeXmnBeaT BO YC/IOBM Ha C/1ab nnn HUKAKoOB AOTYP Ha
Kncnopoga/’.

Kaj 3abonyBarbaTa Ha nynnaTa Ha MneyHuTe 3abu, ocobeHo
Kaj aBUTanHWTE MIeYyHu 3abu, YyecTo He MoXe fAa ce
HanpaBu KOMMJIeTHa MexaHn4Yka o6paboTka, 0ocobeHo BO
anukasnHaTa TpeTuHa Of KOPEHCKMOT KaHan. NpuymnHnTe 3a
TOa I/IaBHO Ce NoYyHaTaTa pecopnuuja Ha MaeyHuTe 3abw,
MOXHOCTa [la Ce NOBpeAn 3a4eTOKOT Ha TPajHNOT 3aMEHUK,
aHAaTOMOMOOOSOWKUTE  KapaKTePUCTUKN Ha KOpeHuTe
Ha MneyHuTe 3abu, a 0cobeHO MneyHuTe Monapu, Kako
N HEMOXHOCTa Kaj AeuaTa da ce obe3befaTt acenTUyHM
ycnoBu 3a paborta. MNopagn Toa, BO eHjodoHUMjaTa Ha
MMIeYHMTe 336K, NacTUTe WTO Ce KOPUCTaT, NOKpaj GpakToT
wTo Tpeba fa bugat pecopnTmBHM, Tpeba aa noceaysaat
N aHTUOAKTEPUCKN CBOjCTBA.

Tchaou WE et al.6 rm cnopepyBane aHTMGaKTepucKmTe
CBOjCTBa Ha AeceT MaTepujanu 3a NONHEHE Ha KOPEHCKM
KaHanv v yTBpaune feka HajcuneH aHTnbakTepunckm epekt
MMaaT Kanuuym XuapoKcua n3MeLlaH co napaxnopdeHon
Kamdpop, UMHK-OKCMA M3MewaH co napaxnopdeHon
Kamdpop 1 UMHK-oKcua co GopMoKpe3on.

Kelly J. et al.8 Bo in vitro ctygnja ru wcnuTyBan
AHTUMUKPOOHUTE © LUMTOTOKCUYHUTE edekTn Ha Kiril
nacrtata 1 UMHK-OKCUL eyreHoNoT 1 yTBPAMN AeKa LNHK-
OKCUJ, eyreHoNnoT Uma nofgobap aHTUMUKPOOeH edbekT 1
nomarsna UnToTokcmyHocT oa Kril nacTarta.

3aBpwHa ¢a3a Ha eHJOAOHTCKMOT TPeTMaH NpeTcTaByBa
XepMeTMyKa W TpajHa onTypauuja Ha KOPEHCKUTe

KaHanM Kako  JAeOUHUTMBHO  KaHaJIHO  MOJIHEHe.
OcHOBHaTa ynora Ha macTuTe 3a KaHajiHa onTypauuja e
aTxe3nja BP3 SUOOBUTE Ha KOPEHCKWTE KaHanu, Co Len
MOMOJIHYBatbe Ha HEMNpPaBWIHMOT KaHaneH CUCTeM W
fa ce pecopbrpaaT 3aefHO CO KOPEHUTE Ha MIIeYHUTe
3a6u. MNacTnTe 3a KaHaNHO MOJNHeHEe Ha MieYyHUTe 3abu
cnopen CcoBpemeHuTe TeHaeHUMn 6u Tpebano, NoKpaj

d)I/I3VIqKVITe N XEMNCKN KapPaKTEPUCTUKW, Oa ' 3a00BO1aT

In diseases of the pulp of primary teeth, especially avital
primary teeth, often, a complete mechanical treatment is
not possible, especially in the apical segment of the root
canal. The reasons for this are mainly the initial resorption
of primary teeth, the possibility of injuring the bud of the
replacement permanent tooth, anatomorphological char-
acteristics of primary teeth roots, especially primary mo-
lars, as well as the impossibility to provide aseptic working
conditions with children. Therefore, in endodontic treat-
ment of primary teeth, in addition to the fact that pastes
that are used need to be resorbable, they should also have
antibacterial property.

Tchaou WE et al.6 compared antibacterial effects of ten
root canal filling materials and established that the stron-
gest antibacterial effect is presented by calcium hydroxide
mixed with parachlorphenol camphor, zinc oxide mixed
with parachlorphenol camphor and zinc oxide with for-
mocresol.

Kelly J et al.7 in an in vitro study examined the antimicro-
bial and cytotoxic effects of Kri1 paste and zinc oxide eu-
genol and established that zinc oxide eugenol has a bet-
ter antibacterial effect and lower cytotoxicity compared to
Kri1 paste.

The final phase of endodontic treatment is hermetic and
permanent obturation of root canals as a definitive filling.
The primary role of root canal filling pastes is adhesion
over the root canal walls, in order to fill the irregular ca-
nal system and be resorbed together with the roots of the
primary teeth. Based on the modern trends, pastes used
as canal fillers for primary teeth, apart from their physical
and chemical characteristics, should also satisfy certain bi-
ological criteria. Along with the position in the root canal,
in addition to having to directly seal the pulp, when in di-
rect contact with the vital periapical tissue, they should be
neither irritating, nor toxic.

Zinc oxide eugenol, calcium hydroxide and iodoform
paste are among the mostly used pastes in endodontics
of primary teeth.

Zinc oxide eugenol paste adheres well to the root walls,
however, oleum caryophyllorum, despite having an antimi-
crobial effect, irritated the surrounding tissue1,9,10,11,12.

Calcium hydroxide pastes have osteogenic potential,
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n O6uonowknte Kputepuymn. Co NOCTaBeHOCTa BO
KOPEHCKMOT KaHaJl, MoKpaj Toa wrto Tpeba AMpPeKTHO Aa
ro 3aTBOpaT eHAOLOHTOT, Tpeba NP AUPEKTHNOT KOHTaKT
CO BWTANHOTO NepuannKkanHo TKMBO [a He fAejcTByBaaT
NPUTMPAYKK, HATY MakK Aa 6buaaTt TOKCUYHN.

Mery nacTuTe LUTO HajueCTo Ce KOPUCTaT BO eHAOAOHLMjaTa
Ha MNeyHuTe 3abu, ce LMHK-OKCMA eyreHon, Kanuuym
xuppokecug n jogobopm nacrtata. LuHK-okcmp eyreHon
nactata MHory pobpo aTxepupa Ha SUAOBUTE Ha
KaHanoTt, HO ofleyM Kapuodunopym, NOKpaj Toa WTo Uma
AHTUMUKPOOHO [ejcTBO, [ejcTBYBa WPUTMPAYKM M Ha
OKOJTHOTO TKMBO' 2101112,

Mactute Ha 6Gasa Ha Kanuuym Xxugpokcup ce
KapaKkTepmsmpaatr CcoO OCTeOreHeTCKM MoTeHumjan, Koj
ce NocTuUrHyBa co ocniobogyBare Ha Ca2+ 1 OH- joHu,
a Toa foBefyBa [0 penapauuja Ha MUHepanu3vupaHuTe
TKMBa. [JONONHWUTENHO, Ce KapaKTepusmpa U CO CUJIHO
AHTMOAKTEPUCKO AejcTBO, Onarogapejku Ha BMCOKO
ankanHara pH, Koja co3gaBa HEMOBOJIHM YCNOBU 3a Pa3Boj
Ha bakTepuuTe.

JopodopmoT e OpraHCKO XeMCKO coeiHeHWe o rpynaTa
Ha ankun xanunu, Gopmmpa }onTu KPUCTanu Uiy npatlok
CO WHTeH3MBeH mupuc. Bo Tepanmjata e nMcKoOpucTeHo
HeroBOTO CBOjCTBO 3a ocsiobofyBahe Ha cnobopeH joa
KOj MMa aHTUCENTUYKO N aHTUOAKTEPUCKO ejcTBO. bpojHK
aBTOpun®'3141316 . mpenopayyBaaTt nacTute Ha 6a3a Ha
jonodopm 3a AEPUHUTMBHM MONHEHA Ha MHOUUMPAHK
MJIEUHU KOPEHCKM KaHasun.

Lenta Ha HaweTo wucnutyBakbe Oelle yTBpAyBaHe
Ha aHTMOAKTepUCKNUTE CBOjCTBA Ha [Aen Of Hajuecto
KOpUCTeHWTe CpefCTBa 3a KaHanHa onTypaLluja Ha MieyYHN

3a6u.

MATEPUJAN N METOJ,

Bbea ncnutyBaHn aHTMOaKTepUCKMTE CBOjCTBA Ha 4 MacTu
3a KaHanHa onTypauuvja Ha MneyHu 3abu: 1. Kanumym
xugpokcng (Kanumnact og lanenuka), 2. Jonodpopm nacta
(lodoform paste PRODUITS DENTAIRES SA) cocTtaBeHa of
70% jogodopm, 6% meHTON 1N 8% Kamoop, 3. LInHk-okcna
eyreHon (Kapvodwun - Z UMHK-OKCUL €yreHON LEeMEHT,
laneHuka) u 4. Pe3opunH ¢dopmanuH — nacTa, nacta Koja

ce npoaroTteyBa MarmctpasaHoO, a Cce COCTOM Oof KarlkKa

achieved by release of Ca2+ and OH- ions, which results
in repair of mineralized tissues. In addition, they also have
strong antibacterial effect, as a result of the highly alka-
line pH, which creates unfavorable conditions for devel-
opment of bacteria.

lodoform is organic chemical compound from the group
of alkyl halides; it forms yellow crystals or powder with in-
tensive smell. Its characteristic to release free iodine which
has antiseptic and antibacterial effect is used in therapy.
Many authors8,13,14,15,16 recommend iodoform based
pastes for definitive fillings of infected primary root canals.
The objective of our study was to determine the antibac-
terial properties of canal obturation materials used in pri-

mary teeth.

METHOD AND MATERIAL

We studied the antibacterial properties of the 4 most fre-
quently used root canal filling pastes for primary teeth in
clinical practice: Calcium Hydroxide (Calcipast, Galenika),
lodoform Paste (PRODUITS DENTAIRES SA) composed of
70% iodoform, 6% menthol and 8% camphor, Zinc-oxide
eugenol (Cariophil Z zinc oxide eugenol cement, Galeni-
ka), Resorcinol formalin paste (paste as magistral prepa-
ration, which contained a drop of formalin, 2-3 crystals of

resorcinol and zinc oxide powder).

COLONIES OF MICROORGANISMS

Reference arrays of microorganism colonies in lyophilized
form produced by the American Institute for Collection of
Culture Types in Manassas, VA, USA (American Type Cul-
ture Collection, Manassas, VA, USA) were used:
Streptococcus mutans — ATCC 25175

Lactobacillus casei — ATCC 4646

Actinomyces viscosus — ATCC 19246

BACTERIAL SUBSTRATES

«  Brain Heart Infusion Broth — BHIB Oxoid, Wesel, Ger-
many, ready- made substrates in vials of 10ml, for re-
freshment of the lyophilized arrays, to prepare bacte-
rial inoculum and subcultivate the arrays.

« Schaedler agar with added sheep blood - (Schaedler

+SB, Oxoid, Wesel, Germany), ready substrates poured
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dopmanuH, 2-3 KpUcTanm pe3opumnH 1 NPaWoK of LUHK-

okcua,.

KOJTOHN MNKPOOPTAH3MI

KopucteHn ce  pedepeHTHW  COEBM  KOJIOHWM

dopma
npovisBeaeHn og AMEPVKAHCKMOT MHCTUTYT 3a cobrparse

MUKPOOPraHM3Mun BO nuodunmsnpaHa
TvnoBu Kyntypu Bo MaHacac, BA, CA[ (American Type
Culture Collection, Manassas, VA, USA).

Streptococcus mutans — ATCC 25175

Lactobacillus casei - ATCC 4646

Actinomyces viscosus — ATCC 19246

BAKTEPUCKW MOAI0TA

+  Mo3ouHo-cpueB uHy3nMoHeH 6yjoH — BHIB (Brain
Heart Infusion Broth) Oxoid, Wesel, Germany, rotosu
noasiorn Bo enpyBetv of 10mn, 3a OCBexyBate
Ha nuodunmnsmpaHuTe COeBM, 3a MNOATOTOBKA Ha
6aKTEPUCKN  MHOKYNYM U CYyMNKynTMBMpPaAre Ha
CoeBuTE;

« Lleanepos arap co AoAaTok Ha oBYKa KpB — (Schaedler
+SB, Oxoid, Wesel,

pasfnuneHn BO NeTpueBun MOYKK CO AnjameTap og 90

Germany), roToBu noanoru
MM;

« Co3paBatbe Ha  aHaepobHa aTmocdepa  3a
KynTuBMpare — aHaepobHW noHuu, co atmocdepa
on 10% jarnepogamokcug n 90% asoT co ynotpeba
Ha aHaepobeH cuctem - ,Microbiology Anaerocult A,

MERCK’, DapmwTar, lepmaHuja.

MWKPOBNONOLWKN UCMTUTYBAHA

AHTNOAKTEPUCKM CBOjCTBA Ha CpeAcTBaTa 3a KaHasHa
onTypauuja
AHTNGAKTEPUCKOTO NHXNOUTOPHO fejcteo Ha
MeAMKaMeHTUTEe KOW MM KOPWUCTEBME 3a ONTypauuvja Ha
KOPEHCKMTe KaHanu (UMHK-OKCUL, eyreHon, Kanuuym
xuapokcua, jopodopm nacta v pes3opumnH-bopmaniH
nacta) KOH coeBuTe Ha Streptococcus mutans - ATCC
25175, Lactobacillus casei — ATCC 4646 n Actinomyces vis-
kosus — ATCC 19246 6eLue ncnntysaHo co arap andysmnckm

TecCT.

on Petri plates with diameter of 90mm.

«  Creating anaerobic environment for cultivation — an-
aerobic tanks, with atmosphere of 10% carbon dioxide
and 90% nitrogen, using anaerobic system -, Microbi-

ology Anaerocult A, MERCK", Darmstadt, Germany.

MICROBIOLOGICAL TESTS

Antibacterial properties of root canal obturation materials
Agar diffusion test was used to examine the antibacterial
inhibiting effect of medications used for root canal obtu-
ration (zinc oxide eugenol, calcium hydroxide, iodoform
paste and resorcinol formalin paste) on arrays of Strepto-
coccus mutans — ATCC 25175, Lactobacillus casei — ATCC
4646 and Actinomyces viskosus — ATCC 19246.

Preparation of the bacterial inoculum

The lyophilized reference arrays were inoculated in BHIB
and incubated in anaerobic atmosphere for 48 hours at a
temperature of 37°C. The density of the inoculum, accord-
ing to the McFarland standard was established from the
grown bacteria in the liquid substrate using turbidimeter.
Afterwards, on the previously labeled Schaedler agar, we
smeared 350pL of the bacterial suspension, equally on the
whole substrate.

After inoculation, for 15 minutes the bacterial suspension
was being absorbed in the substrate and Faculty of Den-
tal Medicine, University “Ss Cyril and Methodius” — Skop-
jehen, by using sterile plastic tubes, small pits in the sub-
strate (3mm deep and 3.5mm wide) were created. Eight
pits per substrate were created. The distance between the
pits was 30mm, and between the pits and the wall of the
Petri plate the distance was 15mm. Then, using a sterile
syringe, which was previously filled with the tested freshly
prepared root obturation paste, the pits were filled with
0.1ml of the paste. The substrates were left at room tem-
perature for 30 minutes, after which they were incubated
in an anaerobic atmosphere, during 48 hours, at a tem-
perature of 37°C. In the study 9 Petri plate preparations
were used. On each Petri plate two samples of the tested
root canal obturation material were added, a total of 72
samples. In this manner, under the same conditions, anti-

bacterial properties of different root canal filling materials
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MoproTeyBate Ha 6aKTEPUCKU MHOKYYM
JInodunnzmpannte pedepeHTHN COEBU MM MHOKYNMPaBMe
Bo BHIB n ru uHky6upaeme Bo aHaepobHa atmocdepa
3a Bpeme op 48 uvaca Ha Temnepatypa op 37°C.
On

TYPOVANMETPUCKN Ce NOCTaBU ryCTMHATA Ha MHOKYIYMOT,

nopacHatiTe 6akTepum BO TeyHaTa MoaJiora

cooaBeTHa Ha cTaHgapaoT McFarland. Totoa, Ha
npeTxoaHo oabenexaHnot Leanepos arap, co nomoLl Ha
6puc 6ea pasneann 350 pL o HGakTepuckata cycrneHsuja
paMHOMEPHO HU13 LienaTa nonora.

Mo wHokynauwjaTa noTpebHU 6Gea 15 MuHYTM 3a Aa

for primary teeth were compared.

Determining antibacterial effects of the samples

After 48 hours incubation, the inhibition zone of bacterial
growth was measured. The zone was established by mea-
suring its diameter in mm, using a special instrument. In
the width of the zone, the 4mm diameter of the sample
was also taken in consideration. Thus, in absence of the
growth zone, for practical reasons, and for the purpose of
statistics, zero (0) was not marked, but 4mm. Measuring
each sample was done in two directions, at right angle,

and then, the median value of both measurements was

Cnuka 1. LLlegnepos arap co 6akTepucKa cycreHsuja 1 HanonHeT GyHapumrtba Co UCMUTYBaHUTE

CpepcTBa 3a KaHanHa onTypauuja

Image 1: Schaedler agar with bacterial suspension and filled pits with the studied root canal obtura-

tion materials
6aKkTepucKkaTa cycrieHsuja ce Bnve BO Mopgfiorata M co
MOMOLL Ha CTEPUITHU NACTUYHM LeBUYMHba 6ea HanpaBeHu
6yHapuurHba BO nofnoraTta, Anaboku 3Mm 1 LWNPOKU 3.5MM.
Ha egHa nognora BkynHo 6ea HanpaseHu No 8 6yHapunha
(Cnuka 1.). PactojaHneTo mery cekoe byHapue 6eLue 30mMm,
a mery OyHapuuraTta M sugoT Ha [leTpueBata nnoua
pacTojaHueTo 6ewe 15mm. MNoToa, Co cTepusieH WNpuL,
KOj npeTxofHO Gelle HaMoMHeT CO UCMUTYBaHaTa CBEXKHO
noAroTBeHa MacTa 3a KaHanHa onTypauuja, rM nosiHBMe
6yHapunmata co 0.1mn nacta. Mopnorute 6ea ocTaBeHM
Ha cobHa TemnepaTypa 3a Bpeme of 30 MUHYTM 1 NoToa
6ea MHKybMpaHn BO aHaepobHa aTMocdepa, 3a Bpeme
op 48 yaca n Ha Temnepatypa og 37°C. Bo ncnmutysameTo
6ea ynotpebeHn 9 noproteeHu [leTpmesBn nnoun. Ha
cekoja nyioyka 6ea HaHeceHW Mo [Ba MpuUMepouun of
NCNNTYBAHOTO CPEeACTBO 3a KaHajiHa onTypauuja, Unm
BKYMHO 72 npumepoun. Ha oBOj HaunH nog nuctun ycriosu
6ea aHTUOaKTepUCKMTE

cnopeayBaHu CBOjCTBA Ha

pasnnyHnTe CpeacTBa 3a NoJIHEHE Ha KOPEHCKU KaHann

entered. The whole numbers were considered as values,
expressed in millimeters, or in case when the width of the
zone was between two whole numbers, the whole smaller
number plus 0.5mm was taken in consideration.
Microbiological analyses were conducted at the Institute
for Microbiology and Parasitology within the Faculty of
Medicine at the University of Ss. “Cyril and Methodius” in
Skopje.

MICROBIOLOGICAL ANALYSIS

Table 1. presents the average values of the inhibition
zones of studied root canal obturation materials on Strep-
tococcus mutans.

The average inhibition zone on Streptococcus mutans for
resorcinol formalin paste was 22.50mm. The average inhi-
bition zone of zinc oxide eugenol paste on the same bac-
terium was 11.177mm, and 6.67mm of calcium hydroxide.
The average value of the inhibition zone of the iodoform

paste on Streptococcus mutans was 23.33mm.
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Ha M1eYHM 3a6u.

OnpegenyBatbe Ha aHTUGAKTPUCKOTO p[AejcTBO Ha
npumepouyuTte

Mo uHkyb6aumja on 48 uaca, belwe ofpeneHa 30HaTa Ha
NHXxMObVLMja Ha pacToOT Ha GaKTepuuTe NPeKy HEej3SUHNOT
AvjameTap BO MM, KOPUCTEjKM cneumjaneH NMHCTPYMEHT.
Bo wunpuHa Ha 30HaTa 3eMeH e npeasua 1 gvjametapot
Ha camuoT nMpuMepok of 4mMM. Taka LITO, Kora 30HaTa
Ha pacT OTCYCTBYBa, Of MPAKTMUYHWM NPUYMHK, NOPaau
CTaTUCTUYKUTE MPECMeTKY, He ce 03HauyBa Kako 0, TyKy

Kako 4MM. MepereTo Ha CeKoj NpUMepoK ce n3BeayBsa

Based on the results obtained, ANOVA testing was con-
ducted for the numerical characteristics of observed av-
erage inhibition zone values for the examined root canal
obturation materials on Streptococcus mutans, which
resulted in F= 83,76; DF=3 n p< 0,01, which means that
there are highly statistically significant differences in an-
tibacterial effects of root canal obturation materials. The
highest average value of the inhibition zone on Strepto-
coccus mutans is presented with lodoform paste, followed
by resorcinol formalin paste, statistically not different one
to another, only different to other root canal obturation

materials (zinc oxide eugenol paste compared to resorci-

Streptococcus mutans {mm)

Pezoprmn uux Ca(OH); Tomodopu
dopMaTHH nacTa OKCHI eVTeHONI macra
IIpocex = (Ct. meE)

2250 (2.95) 1 17 250 667 (0.52) 23333367
ANOVA F=8476; DF=3; p=0.01

Besor. Form : ZnO =p<0.05; Resor.form.: Ca{OH),=p=0.05;
Resor.form : Jod pas = p=0.05; ZnO : Ca(OH),-p<0.05; ZnO : Jod pas. =p<0.05

Ta6ena 1. [poceyHy 30HM Ha VHXMOMLMja Ha UCMUTYBAHKTE CPETCTBA 33 KaHaJlHa ONTypaLmja KOH

Streptococcus mutans

Table 1. Average inhibition zones of the researched root canal obturation materials on Streptococcus

mutans

BO [Be HACOKM, Moj MpaB arof, na notoa ce 3anuuysa
cpefiHaTa BpefHOCT of fBeTe Mepena. Kako BpefHoCTH
ce 3emMaat uenu 6poesn BO MUANMETPY WK, BO Cilyyaun
Kora LuMpurHaTa Ha 3oHaTa belue nomery ABa Lenun 6poja,
6elue o3HauyBaHa co LenunoT noman 6poj nnyc 0.5mm.

Mukpoburonowknte aHanu3nm 6Gea CNpoBedeHM Ha
NHCTMTYTOT 3a MMKpobmonoruja n napasuTonornja npu
MeauunHcknot dakynteT Ha YHuBep3utetort,CB. Kupun un

MeTtopauj” Bo Ckonje.

MUKPOBWOJIOLLKA AHAJIU3A
Tabena 1. rM npuKaxyBa nNpoceyHUTe BPEAHOCTU Ha
30HUTE Ha WMHXMOMLMja Ha UCNUTYBaHWUTE CpPeacTBa 3a
KaHanHa onTypauuja KoH 6akTepujaTa Streptococcus mu-

tans.

nol formalin showed statistical significance of p<0.05 and
statistical significance p<0.05 for the values obtained with
resorcinol formalin with Ca(OH)2, zinc oxide eugenol with
calcium hydroxide and zinc oxide with iodoform paste).
Table 2. presents the average inhibition zones on Acti-
nomyces viscosus bacterium, by the studied root canal
obturation materials for primary teeth, whereas, the aver-
age inhibition zone by resorcinol formalin paste and zinc
oxide eugenol was 32.84mm, and 11.33mm, respective-
ly. Calcium hydroxide to the bacterium of Actinomyces
viscosus causes an inhibition zone with average value of
6mm, while with iodoform paste, the inhibition zone was
26.17mm in average.

ANOVA for the numerical characteristics was conducted of

the observed average values of the inhibition zones of the

Macedonian Dental Review 2017; 40 (1-2); 88-105

95



MAKEOOHCKIW CTOMATOJIOLWKW NPETJIE]

MpoceyHaTa 30Ha Ha MHXMOWLUWMja KOH 6akTepujaTa Strepto-
coccus mutans 3a pe3opuunH-bopmanuH nactata UsHecyBa
22.50mm. lMpoceyHaTa 30Ha Ha MHXMOMUMja Ha LMHK-OKCUA
eyreHoJs nacTta KOH ncTaTta 6aktepuja nsHecysa 11.17mm, a
Ha Kanuuym xmapokcmaot 6.67mm. [NpoceyHaTta BpeaHOCT
Ha 30HaTa Ha WHXMOWUMja Ha jogodopm MnacTaTtata Ha
Streptococcus mutans n3Hecysa 23.33mm.

Bp3 ocHoBa Ha pobueHWTe pe3ynTaty HanpaBeH e
ANOVA T1ecToT 3a HyMepuuKuTe KapaKTepUCTMKU Ha

Ha6fbyp,yBaHVITe npoceyHn BpegHOCTN Ha 30HWN Ha

studied root canal obturation materials on Actinomyces
viscosus, which showed F=99,57; DF =3 n p < 0,01, which
means that there is high statistical significance between
antibacterial effects of the root canal obturation materi-
als, with absolute domination of resorcinol formalin paste
over the other types of paste.

According to ANOVA, there was statistical significance of
p<0.05 between resorcinol formalin paste and zinc oxide
eugenol, between resorcinol formalin and calcium hy-

droxide, between resorcinol formalin and iodoform paste,

Actinomyces viscosus (mm)

Pezoprun Hunx Ca(OH); Jogodopm
thopMaTHH Oxcug evrenon macra
Ilpocex = (Ct.meE)

3284 (3.13) 1133 (3.50) 6(1.1) 26.17(3.82)
ANOVA F=0957. DF=3; p<0.01

Resor. form: ZnQ =p<0.05; Resor form.-Ca(OH).,= p=<0.05;
ZnQ : Ca(OH)-p<0.05; ZnO :jod pas. =p<D.03

Resor.form : Jod pas = p=<0.05

Ta6ena 2. [TpoceyH 30HM Ha UHXMOMLMjA Ha UCMIUTYBaHUTE CPefCTBA 3a KaHanHa onTypaLuja KoH

Actinomyces viscosus

Table 2. Average inhibition zones of the studied root canal obturation materials on Actinomyces viscosus

NHXMOVLMja Ha WUCNUTYBaHUTE MaTepujanmn 3a KaHanHa
onTypaumja KoH Streptococcus mutans Koe nokaka F=
83.76; DF=3 n p< 0.01, wTO 3Haun geka nocrojaT BNCOKO
CTAaTUCTUYKN 3HaYajHU PasnuKM BO aHTUOAKTEPUCKOTO
[ejCcTBO Ha cpefcTBaTa 3a KaHanHa onTypauuja. Hajronema
npoceyHa BPeAHOCT Ha 30HMTEe Ha MHXMOMLMja KOH Strep-
tococcus mutans uma Jogodopm nactaTta, a Ha BTOPO
MeCTO e pe3opunH-popmanuH nactaTa, a Tme merycebHo
CTaTUCTMUKN He Ce pa3fnKyBaaT, a Ce pas3nuKyBaaT Co
OCTaHaTUTE CpefcTBa 3a KaHanHa ontypauuja (UMHK-
OKCWMI eyreHon nactaTa BO OQHOC Ha pPe3opuuH-
dbopManuH Nokaxyea CTaTUCTMYKa 3HaYajHoCT of p<0.05
N CTaTUCTMUKA 3HauyajHOCT p<0.05 3abenexaBme Ha
BpeaHOCTUTE AO06MEHN Ha  pe3opuuH-bopManvH co
Ca(OH)2, unHK-oKCUA eyreHon Co Kanunym XugpoKcua, v
LIMHK-OKCKUA co jogodpopm nacTa).

Ha Tabena 2. moxe da ce BUAaT MNPOCEUYHUTE 30HU Ha

between zinc oxide eugenol and calcium hydroxide and
between zinc oxide eugenol and iodoform paste.

Table 3. presents the average values of the inhibition
zones of studied root canal obturation materials on Lac-
tobacillus casei. The inhibition zone of resorcinol formalin
paste on Lactobacillus casei was 29.67mm in average, the
average values of the inhibition zone of zinc oxide euge-
nol paste was 10mm, and 6.83mm for calcium hydroxide.
The average value of the inhibition zone of the iodoform
paste on Lactobacillus casei was 25.5mm.

ANOVA for the numerical characteristics was conducted
of the observed average values of the inhibition zones of
studied root canal obturation materials on Lactobacillus
casei, which showed F=34,906; DF = 3 n p < 0,01, which
means that there is high statistical significance between
antibacterial effects of the root canal obturation materi-

als, with absolute domination of resorcinol formalin paste
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nHxnbuumja KoH OGaktepmjata  Actinomyces viscosus
npean3BuKaHn of WUCNUTYBaHUTE CPETCTBA 3a KaHaslHa
onTypauunja Ha MneyHuTe 3abu Kage LWTO, MpoceyHaTa
30Ha Ha WHXMbUUWja of pe3opunH-GopPManMH nacrtaTa
n3Hecysa 32.84mMm, a off UMHK-OKCMA e€yreHon nacraTa
11.33mMm. Kanumym xugpokcnpot KoH 6Gaktepujata Acti-
nomyces Viscosus npenn3BrKyBa 30Ha Ha WHxMbuUuja
CO MpocCeYHa BPeaHOCT of 6MM, a AoAeKa Kaj jogodopm

nacTaTa, 30HaTa Ha UHXMbULUKja 6ele NPoCceyHo 26.17Mm.

over the other types of researched root canal obturation
materials.

ANOVA testing showed that there is also statistical signif-
icance of p<0.05 between resorcinol formalin paste and
zinc oxide, resorcinol formalin paste and calcium hydrox-
ide, resorcinol formalin paste and iodoform paste, zinc ox-
ide eugenol and calcium hydroxide and zinc oxide euge-

nol and iodoform paste.

ANOVA  3a  Hymepunukute  KapakTepuctmkm Ha DISCUSSION
Lactobacillus casei (mm)
Pezopun Hsazs:s Ca(OH) Togodopu
dhopmManuu OKCHJ nacra
IIpocex * (Ct.aer)
2967 (1.51) 10 (1.1) 6.83 (0.98) 255200
ANOVA F=34906; DF=3; p=0.01
Resor. form: Zn0 = p<0.05; Resor.form.: Ca(OH),=p=<0.05; Resor.form : Jod. pas = p=0.05
Zn0 : Ca{OH),-p= 0.05; ZnO : jod.pas. = p=0.05

Tabena 3. [NpoceyHn 30HM Ha MHXMOWLMja HAa UCNUTYBaHUTE CPeACTBa 3a KaHanHa onTypauuja KoH Lactobacillus casei
Table 3. Average inhibition zones of the studied root canal obturation materials on Lactobacillus casei

HabrbyfyBaHUTE MPOCEYHN BPEQHOCTM Ha 30HMTE Ha
NHXMOVLMja Ha WUCNUTYBaHUTE MaTepujanmn 3a KaHanHa
onTypaumnja KoH Actinomyces viscosus, nokaxa F=99.57;
DF = 3 n p < 001 wro 3Haunm feka MNocTou BMCOKA
CTaTUCTMYKA 3HAYajHOCT nomery aHTUbakTepuckute
JejcTBa Ha cpefcTBa 3a KaHajnHa onTypaumja, Kage WwTto
ancoNyTHO JOMUHUPA pe3opLUnH- GOPManNUH nacTaTa Hag
CuTe OCTaHaTu cpeacTBa.

Cnopen ANOVA,

3abenexaHa nomery pesopuuH-popmanuMH nactata u

CTaTUCTMYKA 3Ha4vajHOCT p<0.05 e

LUMHK-OKCUA eyreHon, nomery pe3opuvH GopManuH u
Kanuuym Xuppokcug, nomery pe3opuuH-GopManuH u
jonodopm nacta, NOMery LMHK-OKCUE, eyreHo U Kanumym
XULPOKCUA M MOMEFY LIMHK-OKCUA eyreHon n jopodopm
nacra.

Tabena 3. M NpuKaxyBa MNpoceyHWUTe BPEAHOCTU Ha
30HUTE HA VMHXMOUUMja Ha UCAWUTYBaHWTE CPEeTCTBA 3a

KaHanHa onTypaLumja koH 6akTepujaTa Lactobacillus casei.

Infection of root canals is a complex type of infection of
the root system which encompasses the main canals, an-
cillary canals, apical and intraradicular segment and den-
tin tubules.

Microorganisms in the canal system occur directly (caries,
lesion, fracture), or indirectly (coronary micro permeabil-
ity, inadequate or resorbed canal fillings and homoge-
nously)17,18. Microorganisms with bacterial proliferation
multiply in the canal system, they form bacterial colonies,
and in the present micro-spaces biofilms are formed.

The following are the most frequent bacterial types iso-
lated from the infected canals and periapical processes:
Prevotella supp.Tonerella forsythensis, Fusobacterium
spp..Campylobabacter rectus, Porphyromonas spp., Trepo-
nema spp., Eubacterium spp., Actynomices spp., Lacto-
bacillus spp., Propionibacterium spp., and Streptococcus
spp.19,20 most of these are obligate anaerobes: Acty-

nomices, Propionibacterium and Lactobacillus also cover

Macedonian Dental Review 2017; 40 (1-2); 88-105
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30HaTa Ha UHxMbrumja Ha pe3opumrH-GopManmH nacrtata
KoH Lactobacillus casei Bo npocek n3HecyBa 29.67mm,
NpoCeyYHNTe BPEAHOCTM Ha 30HaTa Ha MHXMbUUMja Ha
LUMHK-OKCMA eyreHon nactata u3HecyBa 10MM, a Ha

Kanumym xumgpokemg 6.83mm. lpoceyHata BpegHOCT Ha

anaerobe and facultative anaerobe arrays, while strepto-
cocci are facultative bacteria21.

The success of the endodontic treatment depends on
several factors, among which, the most important is the

reduction or elimination of the bacterial infection, which

AnTHOAKTEpHCKO JejCTBO HA CpecTBAaTA 3a
KAHAJTHA OONTYVPALHja

35;

N

30+

251
204
MM O a 15-

10+

1]
Strepfococcus M.

o [Trremr-orcen B KammyM XHIpOKECHT

‘Actinomyces y.

B Jozodopu macTa

Lactobacillus CLEs.

BarTepma

E PezopmE-dopramm

MpadukoH 1. MpriKas Ha NPOCeYHUTe BPeLHOCTY HA 30HMTE Ha MHXUOMLMja KOH aHann3npaHuTe
6aKTepUn 3a NCNUTYBaHKTE MaTepujanv 3a KaHaslHa onTypauuja
Graph 1. Average values of the inhibition zones on analyzed bacteria for the studied root canal

obturation materials

30HaTa Ha MHXMbULUKja Ha jogodopm nacTata KoH Lacto-
bacillus casei nsHecysa 25.5mm.

Hymepunukute KapakTepucTUKUM Ha HabrbygyBaHuTe
NMpoCeYHN BPEfHOCTM Ha 30HWTE Ha WHXMbULMja Ha
NCNUTYBaHNTE MaTepujani 3a KaHanHa onTypauunja KoH
Lactobacillus casei cnopes ANOVA ce F=34.906; DF=3
n p<0.01, WTO 3HaUM AeKa MOCTON BUCOKA CTaTMUCTUYKA
3HayajHOCT nomery aHTUOaKTepUCKUTe [ejcTBa Ha
CpefAcTBTa 3a KHanHa onTypauuja, Kage WTOo anconyTHO
JOMUHUPa pe3opuunH-bopManuH nactata BO OfHOC
Ha Apyrite CpefdcTBa 3a KaHajHa onTypauuja Kou ru
NCNUTyBaBMe.

ANOVA TectoT noKaxa [JeKka TrMocToM CcTaTUCTUUKa
3HauyajHocT p<0.05 n nomery pe3opunH-GopmanuH
nactata U UWHK-OKcuA, pe3opunH-GopManmH nacTata
N Kanuuym Xuapokcua, pe3opumH-popmanuH nactata
n jogpodopM nacrtata, UMHK-OKCUA €yreHon M Kanuuym

XMAPOKCUA N LMHK-OKCUA eyreHon 1 jogodopm nacrara.

is polymicrobial, with great number of microorganisms,
predominantly, streptococci and anaerobic microorgan-
isms?>23,

In the primary teeth it is very difficult to conduct a good
treatment of the canal system, which would also mean
elimination of most of the microorganisms. Due to pres-
ence of the permanent replacement teeth under the roots
of the primary teeth, resorption of primary teeth roots,
anatomorphological characteristics of primary teeth, the
behavior of the child and impossibility to always provide
antiseptic working conditions impose the need to use
root canal filing paste, which should not only be resorb-
able, but also have antibacterial properties.

In order to examine the antibacterial properties of root
canal obturation pastes used in our study, we also con-
ducted microbiological analyses with reference bacterial
arrays. For the microbiological analysis we selected Strep-
tococcus mutans — ATCC 25175, Lactobacillus casei — ATCC
4646 and Actinomyces viscosus — ATCC 19246. These bac-
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CnukKa 2. [eTpreBm NioUM CO 30HN Ha MHXMOKWLMja Ha CpeTCTBaTa 3a KaHaslHa onTypaumja KOH UCNUTYBaHWUTe
MUKpoopraHmn3mu: a. Streptococcus mutans, 6. Actinomyces viscosus, B. Lactobacillus casei
Figure 2. Petri plates with inhibition zones of the canal obturation materials on examined microorganisms

OUCKYCUJA

NHdeKumjaTa Ha KOPEHCKUTE KaHanum e CJIoXKeHa

MHPeKLMja Ha KaHaNHMOT CUCTeM Koja M 3adaka
rMaBHUTE KaHanu, CropeaHuTe KaHanu, anvuKaaHWoT U
WHTPapaavKynapHNOT AeN U GEHTUHCKUTE Tyoynu.
MVKpOOpraHn3mMmuTe BO KaHAJIHMOT CUCTEM poaraat
OVIPEKTHO (Kapro3Ha ne3uja, GpakTypa) unm MHONPEKTHO
(KOpOHapHa MUKPONPONYCT/IMBOCT, HECOOABETHU WK
pecopbupaHn KaHa/HW NOJIHEHa U XeMaToreHo) 718,

Bo  KaHalHMOT  CUMCTEM  MUKPOOPraHM3MuTe  CO
b6akTepuckata nponudepaumnja ce pasMHOXKYBaaT, ce
dopmmpaaT 6GaKTepUCKM KOMOHWM U BO MNPUCYTHUTE
MUKPOMNPOCTOpY co3haBaat 6uopuaMoBsu.

Hajuectm  GakTepuckun  BUAOBU  U30NMpPaHW  Of,
NHOMUMPAHNTE KaHanu 1 NeprianuKanHuTe npouecn ce
cnepHuTe: Prevotella supp., Tonerella forsythensis, Fuso-
bacterium spp., Campylobabacter rectus, Porphyromonas
spp., Treponema spp., Eubacterium spp., Actynomices
spp., Lactobacillus spp., Propionibacterium spp., n Strepto-
coccus spp.19,20 MNoronemnoT gen ofi HUB ce 06JINTaHTHY
aHaepobu: Actynomices, Propionibacterium un Lacto-
bacillus rm ondakaat n aHaepobHUTe 1 aKyNnTaTUBHO
aHaepobHNUTe COeBW, [AofeKka CTPenToKokuTe ce
bakynTaTnBHU 6akTepumn21.

YcnexoT Ha eHAOAOHCKMOT TpeTMaH 3aBuUCU  of
noseke ¢GaKkTopy, a KakKo HAjBaKeH € HamasyBahbe
UM envMrHaumja Ha 6akTepuckaTa nHdekUuja, Koja e
NONMMUKPOOHa, CO ronem 6poj Ha MUKPOOPraHM3mu,
Kaje WTO AOMUHUPAAT CTPEMNTOKOKUTE M aHaepobHuTe
MUKPOOpPraHuimmn22,23.

Kaj mneuyHuTe 3aby MHOTY e TelKo Aa ce Hanpaeu fobpa

teria occur in different locations, both in the oral cavity
and in the root infected canal. Despite of being able to use
isolates from the infected canal of avital primary teeth for
the microbiological analysis, which would result in isolat-
ing different subtypes of microorganisms, yet literature
presents us with the use of laboratory obtained reference
arrays of microorganisms and the results have reference
values.

Studied root canal obturation materials were freshly
mixed, in a plastic condition and as such they were insert-
ed in the pits on the Petri plate with smeared bacteria, to
monitor their antibacterial effect in identical condition
through which they pass during the phase of stiffening
and when applied in the root canal system of the tooth.
The average values of the inhibition zones of the studied
root canal obturation materials of primary teeth on each
type of bacteria separately by statistical analysis were pre-
sented. The obtained inhibition zones were expressed in
millimeters, including the diameter of the samples.

We obtained the highest values of the average inhibition
zones to the bacterium of Streptococcus mutans with
iodoform paste with 23.33mm, and resorcinol formalin
paste with 22.50mm. The average inhibition zone of zinc
oxide eugenol paste to the same bacterium was 11.177mm,
and the least antibacterial effect to Streptococcus mutans
was presented by calcium hydroxide with average inhibi-
tion zone of 6.67mm.

The conducted statistical analysis of the observed aver-
age values of inhibition zones for the examined root canal
obturation materials on Streptococcus mutans, resulted

in p<0.01, which means that there are highly statistically
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06paboTka Ha KaHaIHAOT CUCTEM Ha 3abuTte, a Co Toa U
eflMMMHaLUKnja Ha HajroneMmnoT 6Poj Ha MUKPOOPraHMU3MM.
lNMopagwn NpUCyCcTBOTO Ha TPajHMUOT 3aMEHIK KOj LUITO € noj
KOpeHMWTe Ha MyieyHuTe 3abu, pecopnumjata Ha MeyHuTe
KOpeHW, aHAaTOMOMOPQONOLWKNTE KapaKTEPUCTUKN Ha
MfieyHnTe 326K, OfHeCYBarbETO HA AETETO U HEMOXHOCTA
cekoraw fa obe3begume acenTUYHM YCnoBu 3a paboTa,
noctoym noTpeba nacTuTe 3a KaHallHW MOJIHEHa Kaj
MneyHuTe 3abu nokpaj ¢akToT WTO Tpeba pa Gupat
pecopnTVBHY, fia NoceayBaaT Y aHTNOAKTEPUCKM CBOjCTBA.
Co uen pa rm ucnutame aHTMGAKTEPUCKUTE CBOjCTBa Ha
nacTuTe 3a KaHasHa onTypauumja Kou rm ynotpebusme, Bo
HalleTo NCNUTyBahe 6ea cnpoBefeHN U MUKPOOMONOLLKM
aHanmM3n co pedepeHTHM CcoeBU Ha Oaktepuun. 3a
MUKpobMosiowKa aHanm3a 6ea um3bpaHu Streptococcus
mutans — ATCC 25175, Lactobacillus casei — ATCC 4646
n Actinomyces viscosus — ATCC 19246. Osue 6akTepun
ce cpeKkaBaaT BO pa3/iMUHU JIOKALUKN KAaKO BO OpasnHaTta
npasHYHa Taka U BO KOPEHOBMOT MHOMLUMpPaH KaHarl.
MNako 3a MMKPOGUMOSIOLLKA aHanm3a MoXe fla ce KopucTaT
U un3onatm of WHGMUMPAHMOT KaHan Ha aBuTaNHUTE
MIeYHN 3abu, co wTo 6K ce wu3onMpane pasnNyHU
MOTTUMOBW Ha MUKPOOPFraHM3MK, Cenak Bo nutepartypara
ce KopuctaT pedepeHTHN COEBU Ha MUKPOOPraHU3MU
Kou ce nabopatopucku fobueHun, a pesyntatuTte MMaat
pedepeHTHN BpeaHOCTN.

WcnntyBaHnTe MaTepujanu 3a KaHanHa onTypauuja
6ea CBEXO 3aMellaHu, BO MlaCTUYHA COCTOjb6a U TaKBM
6ea BHecyBaHU BO OyHapuumaTta Ha [leTpreBaTta nyoua
CO 3aceaHu GaKTepuu, CO Uen fJa ro cnefvmMe HUBHUOT
AHTMOAKTEPUCKM edeKT BO MAEHTUYHA COCTOjb6a HK3 Koja
nomMrHyBaaT BO TeK Ha ¢da3aTa Ha CTBPAHYBaHETO 1 Npu
annukalmja BO KaHanHMOT CMCTEM Ha 3a60T.

Co cTaTMCTMYKaTa aHanM3a ce MpuKakaHy MpoceyHuTe
BPeOHOCTM Ha 30HWTe Ha MHXMbMUMja Ha NCMUTYBaHMWTE
MaTepujanu 3a KaHanHa onTypauuvja Ha MiieyHuTe 3abwu
KOH ceKoj Buf Ha 6akTepun ogaenHo. [JobneHnTe 30HM Ha
NHXMOKVLMja ce n3paseHn BO MUIMMETPMU, BIyUYYBajK/ MO 1
IAVjameTapoT Ha camuTe NprMepoLn.

Hajsncokn BpegHOCTM 3a NpOCeYHUTE 30HU Ha
MHXMOULUMja KOH 6GakTepujata Streptococcus mutans

nob6usMme 3a jogopopm nactaTtata Koja n3Hecysa 23.33MM.,

significant differences in antibacterial effects of root canal
obturation materials.

The highest average value of the inhibition zone to Acti-
nomyces viscosus was yielded by resorcinol formalin paste
with 32.84mm, iodoform paste with inhibition zone of an
average of 26.17mm, and by zinc eugenol paste 11.33mm.
Calcium hydroxide to the bacterium of Actinomyces vis-
cosus causes an inhibition zone with average value of
6mm.

We conducted ANOVA for the numerical characteristics
of the observed average values of the inhibition zones of
studied root canal obturation materials on Actinomyces
viscosus, which showed p < 0.01, which means that there
is high statistical significance between antibacterial ef-
fects of the root canal obturation materials, with absolute
domination of resorcinol formalin paste over the other
types of paste.

The average values of the inhibition zones of resorcinol
formalin paste on Lactobacillus casei was 29.67mm, the
average value of the inhibition zone of zinc oxide eugenol
paste was 10mm, and 6.83mm for calcium hydroxide. The
average value of the inhibition zone of the iodoform paste
on Lactobacillus casei was 25.5mm.

We conducted ANOVA for the numerical characteristics
of the observed average values of the inhibition zones of
studied root canal obturation materials on Lactobacillus
casei, which showed p <0.01, which means that there is
high statistical significance between antibacterial effects
of the root canal obturation materials, with absolute dom-
ination of resorcinol formalin paste over the other types of
studied root canal obturation materials.

Many authors have examined the antibacterial effect of
the root canal obturation materials on different arrays of
bacteria, whereas, the most used is direct contact test and
agar diffusion test.

Our study showed best antibacterial effect with resorcinol
formalin paste on Actinomyces viscosus and Lactobacil-
lus casei bacteria, while iodoform paste for Streptococcus
mutans. Many authors agree that these materials show
best antibacterial effects aBTopn®624252627.28.29.

It is interesting to mention that in all studies samples of

bacteria, the inhibition zones of resorcinol formalin paste
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3a pe3opunH-GopManuH nactata wm3HecyBa 22.50MM.
MNpoceyHaTta 30Ha Ha MHXMOULMjA HA LUHK-OKCUA eyreHon
nmactata KoH wuctata 6GakTepuja usHecyBa 11.17mm, a
Hajman aHTnbakTepuckn edpeKkT KOH Streptococcus mu-
tans nokaxa Kanumym XugpokCuAoT CO NpOocCeyHa 30Ha
Ha MHXnbuunja og 6.67MMm.

HanpaBeHaTa cTaTMcTMuKa aHanmsa Ha HabsbyayBaHUTe
NpoceyHn BPEOHOCTU Ha 30HU Ha MHXMbMUMja Ha
NCNUTYBaHUTE MaTepurjany 3a KaHanHa onTypauunja KoH
Streptococcus mutans nokaka p<0.01 wTo 3Haum geka
NOCTOjaT BMCOKa CTAaTUCTUYKK 3HAYajHN pPasinkm BO
aHTNOAKTEPUCKOTO [ejCTBO Ha CpefcTBaTa 3a KaHasHa
onTypauuja.
Hajronema npoceyHaTa

BpPeaAHOCT Ha 30HaTa Ha

MHxnbrumja KoH OakTepujata  Actinomyces viscos-
(32.84mm),

Kaj jomodopm nacTata, 30HaTa Ha MHXMbMUMja Gelwe

us uMmawe pe3opunH-GpopmManuH nacrata

NpPOCeYHo 26.17MM. a Kaj LMHK-OKCUA eyreHosn nacrata
11.33mMm. Kanuuym xuppokcuaoT KoH bakTepujata Acti-
nomyces viscosus npean3BnKyBa 30Ha Ha MHXMbULMja co
npoceyHa BpeHOCT 0 6MM.

HanpaBeHa e ANOVA 3a HymepuukuTe BPEefHOCTN Ha
HabrbyfyBaHUTE MPOCEYHU 30HM Ha WHXMOMLMja Ha
NCNUTYBaHUTE MaTepurjany 3a KaHajnHa onTypauunja KoH
Actinomyces viscosus, Koja nokaxa p < 0.01 wTo 3Haun
JeKa MoCToM BMCOKa CTaTUCTUYKA 3HAuyajHOCT Mnomery
aHTMOAKTEPUCKNTE [ejcTBa Ha CpefdcTBaTa 3a KaHasHa
onTypauuja, Kage WTo anconyTHO AOMUHUPA Pe30pLUMH-
dopmanuH nactaTta Hag cUTe oCTaHaTV CPeacTBa.
MpoceyHnTe BPEAHOCTM Ha 30HMTE Ha MHXMOMUMja Ha
pe3opunH-bopmannH nactata KoH Lactobacillus casei
n3Hecysaart 29.67MMm, NpoceyHnTe BpegHOCTN Ha 30HaTa
Ha MHXMBMUWMja Ha LMHK-OKCUA NacTaTa n3Hecysaat 10mMm,
a Ha Kanuunym xmgpokcmg 6.83mm. NpoceyHaTta BpegHOCT
Ha 30HaTa Ha MHXMbUUWja Ha jogodopm nacTaTa KoH Lac-
tobacillus casei n3Hecysa 25.5mMm

Hymepurukute KapaKTepucTMku Ha HabrbyayBaHUTe
MPOCeYHN BPEAHOCTM Ha 30HUTE Ha WHXMOMLMja Ha
NCNUTYBaHUTE MaTepurjany 3a KaHanHa onTypauunja KoH
Lactobacillus casei cnopeg ANOVA nokaxa p<0,01 wto
3HauM [eKka MOoCTOM BUCOKA CTaTUCTMUKA 3HAYajHOCT

nomery aHTUbGAKTepUCKUTE [ejcTBA Ha CpeAcTBa 3a

and iodoform paste confluated between each other and

had a synergistic effect.

Since calcium hydroxide has a very low antibacterial po-
tential, which was confirmed with the clinical results from
its application in the studies group of teeth treated with
calcium hydroxide, some of the authors suggest that fill-
ing the root canals of primary teeth should include ma-
terials which will increase antibacterial efficiency 6,24,30.
Zinc oxide compared with iodoform paste and resorcinol
formalin paste has a lower antibacterial potential. Adding
stronger antibacterial materials would increase its effi-

ciency.

CONCLUSION

« The highest values of average inhibition zones to
Streptococcus mutans were shown by iodoform paste,
and the lowest antibacterial effect to the same bacte-
rium was presented by calcium hydroxide.

« The highest average value of the inhibition zone to
Actinomyces viscosus was presented by resorcinol for-
malin paste, and the lowest antibacterial effect to the
same bacterium was presented by calcium hydroxide

« The highest average value of the inhibition zone to
Lactobacillus casei was presented by resorcinol for-
malin paste, and the lowest antibacterial effect to the
same bacterium was presented by calcium hydroxide

«  Zinc oxide eugenol paste presented better antibacte-
rial characteristics over examined bacteria compared
to calcium hydroxide.

« lodoform paste showed strong antibacterial effect to
Actinomyces viscosus and Lactobacillus casei.

«  The best antimicrobial effect to all examined bacteria
was presented by resorcinol formalin and iodoform

paste.
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KaHanHa onTypauuja, Kage LWTO anconyTHO AOMUHMPA
pe3opuunH-bopmManuH nactata BO OLHOC Ha Apyrute
cpepncTaa.

MHory aBTOpM ro ucnuTyBasne aHTMOAKTEPUCKOTO [1ejCTBO
Ha cpefcTBaTa 3a KaHalHa onTypauuja KOH pasfnyHu
CoeBU Ha GaKTepuu M NpU Toa HajuecTo Ce KOPUCTEHM
OVPEKTHUOT KOHTAKT TecT v arap Andy3noHNOT TecT.

Bo HaweTo wcnuTyBarwe Hajaobpy aHTMOaKTepUCKM
CBOjCTBA MOKaxa pe3opuuH ¢dopmanvH nactata 3a
6akTepumnte Actinomyces viscosus n Lactobacillus casei,
fJopeka jogodpopm nactaTa 3a bakTepujata Streptococcus
mutans. Cekako fieka OBMe [Be CpeAcTBa MOKaXkyBaaT
Hajoo6pu aHTMHaKTepUCKU edeKT CO LUTO Ce CNOoXKyBaaT U1
ronem 6poj aBTopI>6:242526272829.

NHTepecHa e 3abenelukata Koja Gelle peructpupaBme
JeKa Kaj cuTe MCNUTYBaHW mnpumMepoun Ha Oaktepumn
30HUTE Ha MHXMBMUMja Ha pe3opurH-dopManmH nacrata
n jogpodopm nactata mery cebe KoHPNyrMpaa 1 Nokaxaa
CUHEPrNCTUYKO [ejCTBO.

bugejkn Kanuuym XMAPOKCUMAOT MMa MHOTy Man
aHTMOAKTEPUCKM MOTeHUMWjan, WTo ce MoTBpAW U BO
KNUHUYKNTE pe3ynTaTh Mpu Heroeata MNpUMeEHa Kaj
ncnuTyBaHaTa rpyna Ha 3abu TpeTMpaHa Co Kanuuym
XUIOPOKCMA, HEKOW Of aBTOpWTe Npepsiaraat 3a NosiHeHe
Ha KaHanuTe HamneyHuTe 3abu ga ce gofagatcpeacTsa kou
Ke My ja sronemart aHTnbaKTepurckaTta epukacHocT6,24,30.
N umHk-okcupoT Bo cnopenba co jogodpopm nacrtata u
pe3opuunH-bopManuH nactata UMa Man aHTMOaKTepUCKM
noteHyujan. Co foaaBarbe Ha NOCUITHN aHTMOAKTePUCKM

cpeTtcTBa 61 ce nopgobpuna Heroeata epUKACHOCT.

3AKJTYHOK

+ Hajsucokn BpegHOCTM 3a MpoceyHUTe 30HM Ha
NMHXMOULMja KOH GakTepumjaTta Streptococcus mutans
nobusme 3a jogpodopm nactaTtata, gofeka Hajman
aHTnbakTepnckn edeKT KOH ncTaTa baKkTepuja nokaxa
Kanumym XMapoKcuaoT;

+ Hajronema npoceuyHata BpedHOCT Ha 30HaTa Ha
nHxmnburumja KoH baktepujata Actinomyces viscosus
6elwe pgobueHa of pesopuuH dopmannH-nactaTa, a
Hajman aHTubakTepuckn edpekT KOH KcTaTa bakTepuja

NOKaXa Kalunym xmgpokcnaoT;
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+ Hajronema npoceyHaTa BpegHOCT Ha 30HaTa Ha
MHXMbULUMja KOH GakTepujata Lactobacillus casei
nobusme oy pe3opuunH-bopmanuH nactata, a HajMman
aHTnbakTepnckm edeKT KOH ncTaTa bakTepuja Nnokaxa
Kanuuym Xuapokcuzor;

+ UwuHk-okcmp  eyreHon nactata uvma  nopobu
aHTNOAKTEPUCKN  CBOjCTBA  KOH  WUCMUTYBaHMWTe
6aKkTepumn of Kanuuym XugpoKCcMaoT;

+ Jopodopm nacTtata nokaxa CUITHW aHTUOGAKTEPUCKK
edeKT KOH 6akTepumnTe Actinomyces viscosus u Lac-
tobacillus casei.

+  Hajoobpu aHTUMUKPOOHU edpeKT KOH CUTe NCMUTYBaHN
6aKTepun UMaaT pe3opuUunH- GopmannH 1 jogobopm

nacTaTta.
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