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INTRODUCTION
Success­of­endodontic­therapy­of­primary­teeth­depends,­in

part,­on­ the­elimination­or­ reduction­of­bacteria­present­ in

the­root­canal.1

This­may­ be­ accomplished­ by­mechanical­ debridement

and­use­of­antibacterial­irrigating­agents­and­root­canal­fill-

ing­ materials.2 Since­ complete­ debridement­ of­ the­ root

canals­ of­ the­ primary­ teeth­ is­ not­ practically­ possible,

­success­of­the­endodontic­therapy­depends­partly­on­the­use

of­ antibacterial­ irrigating­ agents­ and­ root­ canal­ filling

­materials.2

Thus,­ an­ endodontic­ filling­ material­ with­ considerable

antibacterial­ property­ becomes­ a­ pre­ requisite­ particularly

when­treating­infected­non-vital­primary­teeth­or­those­with

necrotic­pulp.

Antimicrobial­activity­of­root­canal­filling­materials­has

been­extensively­studied­by­agar­diffusion­techniques­using

pure­cultures­of­oral­bacteria.2,­3 Most­of­these­investigations

focused­on­facultative­streptococci and­staphylococci,­which

may­not­have­represented­the­predominant­bacterial­species

found­in­infected­root­canals.­A­number­of­anaerobic­species

that­ are­ predominantly­ present­ in­ the­ infected­ root­ canals

have­ not­ been­ included­ in­ agar­ diffusion­ testing­ of­ dental

materials.2

Hence,­our­investigation­is­an­evaluation­of­the­bacterici-

dal­potential­of­four­root­canal­filling­materials­against­the

microflora­of­infected­non­vital­primary­teeth.

The­objectives­of­the­present­study­were:

1.­ To­ identify­ the­ microflora­ of­ the­ root­ canals­ of

infected­non-vital­primary­teeth.
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2.­ To­compare­the­bactericidal­potential­of­root­canal­fill-

ing­materials­namely­Calcium­hydroxide,­Zinc­oxide

eugenol,­Vitapex­and­Metapex­for­primary­teeth.

MATERIALS AND METHODS
The­ study­ group­ consisted­ of­ fifteen­ healthy­ randomly

selected­patients­of­both­sexes,­between­the­age­group­of­4-

8­years,­attending­the­out-patient­block­of­the­Department­of

Pedodontics­ and­ Preventive­ Dentistry,­ Yenepoya­ Dental

College­Hospital,­Derelakatte,­Mangalore.­ Fifteen­ primary

and­ mandibular­ posterior­ teeth­ (one­ from­ each­ patient),

which­ were­ infected­ and­ non-vital,­ requiring­ pulpectomy

procedure­ and­ with­ the­ following­ inclusion­ criteria,­ were

included­in­the­study.­

Inclusion criteria

1.­ Healthy­children­without­any­known­systemic­illness.

2.­ Antibiotics­ not­ received­ by­ the­ subject­ four­ weeks

prior­to­the­sampling.

3.­ Contained­at­least­one­necrotic­root­canal.

4.­ An­abscess,­sinus­tract­or­obvious­radiolucency­must

be­present.

5.­ Did­ not­ have­ extensive­ root­ resorption­ or­ broken

crowns.4,­5

Exclusion criteria for selection

1.­Subjects­known­to­have­any­systemic­illness.

2.­Subjects­under­antibiotic­therapy.4,­5

A­ detailed­medical,­ dental­ history,­ history­ of­ antibiotic

use­ was­ recorded­ before­ the­ collection­ of­ the­ specimen.

Informed­ oral­ and­ written­ consent­ was­ obtained­ from­ the

parents­of­the­participants­before­the­commencement­of­the

study.

CLINICAL PROCEDURE
The­ entire­ procedure­ was­ carried­ out­ under­ strict­ aseptic

conditions.­No­endodontic­procedure­was­performed­before

collection­of­ the­sample,­so­as­ to­avoid­disturbing­the­root

canal­flora.

Prior­to­the­start­of­the­procedure,­the­involved­tooth­and

the­surrounding­area­were­wiped­with­10%­povidine­iodine

solution­and­the­tooth­was­isolated­with­rubber­dam.

Carious­ dentin­was­ removed­ followed­ by­ access­ cavity

was­ preparation­ using­ a­ sterile­ number­ 4­ bur­ followed­ by

pulp­extirpation.­Three­sterile­Nº20­paper­points­were­intro-

duced­into­the­accessible­root­canals­and­left­in­place­for­one

minute.5,­6,­ 7 The­ three­ root­ canal­ samples­ so­obtained­were

transferred­immediately­into:

A)­Robertson­Cooked­Meat­Media­(R.C.M)­for­the­culti-

vation­of­anaerobic­organisms

B)­Brain­Heart­ Infusion­ (B.H.I)­broth­ for­ cultivation­of

aerobic­organisms

C)­Sterile­ test­ tube­ for­ further­ smear­ preparation­ to

observe­the­organisms­by­Gram­stains­respectively.

The­ antibacterial­ potential­ of­ the­ root­ canal­ filling

­materials­namely:­Calcium­hydroxide­ (Deepti­Dental­Prod-

ucts­of­India,­A.P,­India),Zinc­oxide­eugenol­(Vishal­Dento-

care­Pvt­Ltd.,­Gujarat,­India),­Vitapex­(Neo­Dental­Chemical

Products­Co.­Ltd,­Tokyo,­ Japan),­ and­Metapex­ (Meta­Bio-

med­Co.­ Ltd,­ Korea)­ towards­ the­ organisms­ isolated­were

assessed­by­Kirbey­Baucer­Agar­plate­diffusion­technique.8

LABORATORY PROCEDURE
Smears­were­prepared­on­a­sterile­glass­slide­from­each­of

the­specimen­collected­in­the­sterile­test­tube­and­subjected

to­Gram­ staining­ and­were­ observed­ under­ oil­ immersion

lens­for­the­presence­of­bacteria.

The­ specimens’­ inoculated­ into­ R.C.M­ and­ B.H.I­ were

inoculated­at­37oC­overnight.­Subcultures­were­made­from

B.H.I­broth­into­blood­agar,­heated­blood­agar­and­Mc­Con-

key’s­media­and­incubated­at­37oC­overnight.

From­R.C.M,­subcultures­were­made­on­two­blood­agar

plates.­One­blood­agar­plate­was­incubated­in­McIntosh­field

jar­with­Gas­pack­for­anaerobic­culture­at­37oC­for­48­hours

with­metronidazole­disk­to­screen­out­the­growth­of­faculta-

tive­anaerobic­organisms.­The­second­blood­agar­plate­was

incubated­aerobically­at­37oC­overnight.

The­ development­ of­ colonies­ on­ aerobic­ culture­ and

anaerobic­blood­agar­were­studied­for­the­colony­morphol-

ogy,­Gram­ stain­ and­ biological­ characterization.­The­ stan-

dard­method­for­isolation­and­identification­of­microorgan-

isms­were­ followed­ as­ per Cowan­ and­ Steel’s,9 Vette­ and

McCarter,10 Topley­and­Wilson,11 Mendel­and­Bennet.12

The­powder­ liquid­ ratio­of­all­ the­ test­ root­canal­ filling

materials­were­standardized­according­to­the­formula­given

by­Tchaou­ et al.4 An­ electronic­ balance­ and­micro­ pipette

were­used­to­measure­the­exact­amount­of­powder­and­­liquid

to­be­dispensed.

AGAR DIFFUSION ASSAY
Sensitivity­testing­of­the­root­canal­filling­materials­against

the­ isolates­ obtained­was­performed­ in­Muller-Hilton­ agar

by­cup-plate­method­of­Kirby-Bauer.8

The­agar­plates­were­dried­and­4­wells­of­4mm­diameter

and­3­mm­depth­were­made­in­the­agar­plates­using­sterile

agar­puncher.­Using­a­sterile­swab,­the­entire­surface­of­the

agar­plate­was­swabbed­3­times­to­ensure­even­distribution

of­the­inoculum­and­to­obtain­lawn­culture.

The­four­root­canal­filling­materials­viz,­Calcium­hydrox-

ide,­Zinc­oxide­eugenol,­Vitapex­and­Metapex­were­tested­in

each­ plate.­Each­ of­ the­ four­ filling­materials­was­ filled­ in

each­well­ in­the­agar­plate.­These­plates­were­incubated­at

37o degrees­overnight.­The­diameter­zones­of­inhibition­in

millimeter­around­the­filling­materials­were­measured­after

24­hours­for­aerobic­isolates­and­after­48­hours­for­anaero-

bic­isolates.

RESULTS
In­ the­present­study,­a­ total­of­15­root­canal­samples­were

studied.­ Out­ of­ the­ total­ 15­ samples,­ 12­ samples­ (80%)

exhibited­polymicrobial­ infection,­3­ samples­ (20%)­exhib-

ited­the­presence­of­facultative/­aerobic­organisms.­Candida

24 The Journal of Clinical Pediatric Dentistry Volume 35, Number 1/2010
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albicans was­ isolated­ from­ 1­ specimen.­ The­ organisms

­isolated­are­given­in­Graph­1.

A­ total­ of­ 14­ species­ so­ isolated­were­ employed­ in­ the

experimental­ procedure.­ The­ isolated­ organisms­ were

divided­into­5­groups­based­on­bacteria­or­fungi,­aerobic­or

anaerobic­bacteria,­gram­positive­or­gram­negative­bacteria.­

The­mean­zones­of­inhibition­of­the­four­root­canal­filling

materials­ against­ the­ 14­ organisms­ isolated­ are­ given­ in

Table­1.

Measurements­ of­ the­ inhibitory­ zones­ are­ ranked­ arbi-

trarily­ into­ the­ following­ three­ categories­ according­ to­ the

proportional­distribution­of­the­data­set:4,5

1.­ No/Weak­inhibition­(NW)­

2.­ Medium­inhibition­(M)­

3.­ Strong­inhibition(S).

Zone­size­categories­and­proportions­of­data­represented

in­each­category­are­represented­in­Table­2.

Statistical Analysis

Statistical­ analysis­ was­ carried­ out­ by­ one-way­ ANOVA

using­SPSS­version­11.5­with­post-hoc­tests­to­compare­the

statistical­ difference­ of­ antimicrobial­ effects­ between­ the

materials­ tested­ with­ each­ of­ the­ four­ bacterial­ groups

­(Aerobic­Gram­positive,­Aerobic­Gram-negative,­Anaerobic

Gram-positive­and­Anaerobic­Gram­negative).

Organisms Ca(OH)2 ZOE Vitapex Metapex 

Staphylococcus 

aureus

12.5­ 16.5­ 14­ 12.5­

Enterococci 12.75­ 16.75­ 14.75­ 13.5­

Streptococcus 

viridans

13.2­ 18.1­ 13.3­ 11.9­

Streptococcus 

salivarius

13.5­ 18­ 10.5­ 7.5­

Streptococcus 

pyogenus

13­ 20­ 6­ 2­

Pseudomonas 12­ 15­ 12­ 12­

Klebsiella 14­ 20­ 18­ 13­

Anaerobic 

streptococci

13.5­ 20­ 14.5­ 14­

Peptostreptococci 13­ 18­ 13­ 13­

Veillionella 14­ 20­ 17­ 15­

Fusobacterium 12­ 20­ 14­ 12­

Prevotella 11.6­ 18.8­ 12.6­ 11.2­

Porphyromonas 13.33­ 18­ 13­ 12.66­

Candida albicans 4­ 8­ 4­ 1­

Table 1. Mean Zones Of Inhibition (Mm) Of 4 Filling Materials
Against 14 Organisms 

RANK

RANGE OF ZONE 

DIAMETERS

(mm)

% OF DATA SET 

REPRESENTED

FREQUENCY

(N= 56)

NO/WEAK 1-8 12.5 7

MEDIUM 8.1-13.5 46.42 26 

STRONG >13.5 41.07
23

Table 2. Ranking Scheme For Microbial Inhibition Rank 

Graph 1. Microorganisms isolated

0

10

20

30

40

50

60

70

Percentage

S
ta

ph a
ure

us 

E
nte

ro
co

cc
i  

 

S
. v

ir
id

an
s 

   
   

   
   

   
   

   
   

   
   

   
 

S
. s

al
iv

ar
iu

s 
   

   
   

   
   

   
   

   
   

   
   

S
. p

yo
gen

us 
   

   
   

   
   

   
   

   
   

   
   

P
se

udom
onas

   
 

K
le

bsi
el

la
   

A
. 
st

re
pto

co
cc

i 

P
ep

to
st

re
pto

co
cc

i  
  

V
ei

lli
onel

la
 

Fuso
bac

te
ri
um

 

P
re

vo
te

lla
  

P
orp

hyr
om

onas
  

sp
 

C
an

did
a 

al
bic

an
s 

Organisms

G    

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/35/1/23/1747556/jcpd_35_1_u57p4500360g2752.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Microflora of Infected Non-Vital Primary Teeth

Statistical­difference­of­the­antimicrobial­effects­between

the­ materials­ against­ the­ fifth­ group­ (fungi)­ could­ not­ be

done­as­Candida­albicans­was­obtained­in­only­one­case.

ZOE­exhibited­ the­maximum­ inhibitory­effect­ followed

by­ Vitapex,­ Calcium­ hydroxide­ and­ Metapex.­ The­ mean

zones­ of­ inhibition­ of­ the­ filling­ materials­ are­ given­ in­

Graph­2.

Statstically­there­was­very­high­significant­difference­in

the­inhibitory­activity­between­the­materials.­(p=0.001)­

The­ statistical­ difference­ in­ the­ inhibitory­ activities

between­ ZOE­ and­ Vitapex­ were­ highly­ significant

(p=0.008).

The­differences­in­the­inhibitory­activities­between­ZOE

and­ Metapex­ were­ statistically­ very­ highly­ significant

(p=0.001).

The­ statistical­ difference­ in­ the­ inhibitory­ activities

between­ ZOE­ and­ Ca­ (OH)­ 2­ were­ highly­ significant

(p=0.004).

DISCUSSION
There­are­very­few­studies­concerning­root­canal­microflora

of­ the­ primary­ teeth.­ Marsh­ and­ Largent13 reported­ alpha

hemolytic­ streptococci­ as­ the­ predominant­ microorganism

whereas­other­studies14,­15 reported­that­the­most­predominant

microorganism­in­root­canals­of­primary­teeth­with­necrotic

pulp­ and­ periapical­ lesions­were­ Streptococcus salivarius.

Anaerobic­ organisms­ represented­ over­ 70%­ of­ the

microflora­ of­ the­ primary­ molars­ that­ had­ been­ treated

unsuccessfully­and­were­also­the­most­prevalent­bacteria­in

teeth­indicated­for­extraction.­

In­ the­ present­ study,­ aerobic­ and­ anaerobic­ bacteria,

black-pigmented­ bacilli, streptococci and­ Gram-negative

aerobic­ rods­ were­ found.­ This­ is­ in­ agreement­ with

Toyoshima­et al16 who­reported­that­in­root­canals­of­primary

teeth­ with­ necrotic­ pulp­ and­ periapical­ lesions­ there­ is­ a

polymicrobial­infection,­similar­to­microbiota­of­permanent

teeth.

The­present­study­also­reported­the­presence­of­Candida

in­1­case;­there­are­considerably­few­reports­in­the­literature

regarding­the­presence­of­Candida in­the­root­canal.6

Facultative­ /­ aerobic­ organisms­ were­ present­ in­ all­ 15

cases­ (100%).­ However,­ this­ finding­ differs­ from­ that­ of

Silva­ et al 17 who­ reported­ aerobic­ organisms­ in­ 60%­ of

necrotic­root­canals­of­primary­teeth.­Streptococci­were­pre-

sent­ in­ 86.65%­ of­ the­ cases,­ which­ is­ consistent­ with­ the

findings­of­Silva­et al 17 who­reported­85%­prevalence­and

also­ comparable­with­ the­ findings­ of­Marsh­ and­Largent13

who­reported­82%­prevalence.

In­ our­ study,­ Streptococcus viridans was­ the­ organism

was­present­in­majority­of­the­cases­(66.66%),­which­is­com-

parable­to­that­of­ the­findings­of­Marsh­and­Largent13 who

reported­ Streptococcus viridans (alpha­ hemolytic­ strepto-

cocci)­as­the­predominant­organism.­Streptococcus salivar-

ius were­present­in­13.33%­and­Streptococcus­pyogenus­in

6.66%­of­the­cases­which­differs­from­that­of­Cohen­et al 14

who­isolated­Streptococcus salivarius in­70%­of­the­cases.

However,­in­the­study­by­Cohen­et al 14 the­organisms­were

isolated­ from­ open,­ infected­ primary­ teeth­whereas­ in­ our

study­ only­ those­ teeth­which­ did­ not­ have­ broken­ crowns

were­ taken­to­avoid­ the­possible­contamination­of­ the­root

canal­microflora­with­that­of­the­salivary­organisms.

Enterococci were­found­in­26.66%­of­the­cases­which­is

consistent­with­ the­findings­of­Rocas­et­al 18 who­reported

33%.

Staphylococcus aureus were­isolated­in­5%­of­the­cases

by­Cohen­et al 14 while­13%­in­our­study.

In­ the­ present­ study,­ aerobic­ Gram-negative­ organisms

were­found­in­20%­of­the­cases­[Pseudomonas (13.33%)­and

26 The Journal of Clinical Pediatric Dentistry Volume 35, Number 1/2010
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Klebsiella (6.66%)],­which­is­comparable­with­the­findings

of­ Silva­et al who­ isolated­Gram-negative­ aerobic­ rods­ in

15%­of­necrotic­primary­molars.

Anaerobic­bacteria­were­present­in­12­canals­(80%)­in­the

present­study.

Veillonella was­found­in­6.66%­which­is­comparable­with

the­findings­of­Peters­et al19­who­isolated­Veillonella species

in­4%­of­infected­root­canals.

Among­the­anaerobic­organisms,­black-pigmented­bacilli

have­frequently­been­isolated­from­root­canals­of­permanent

teeth­with­ necrotic­ pulp.17­Sundqvist et al 20 reported­ their

presence­ in­ 30%­ of­ the­ cases,­ Toyoshima­ et al16­ isolated

black­ pigmented­ bacilli­ in­ 44.4%­ of­ retreatment­ cases.

While­ another­ study,reported­ their­ presence­ in­30%­of­ the

cases.17 In­ the­ present­ study,­ black-pigmented­ bacilli­ (Pre-

votella and­Porphyromonas)­were­present­in­53.33%­of­the

cases­which­may­be­comparable­with­the­findings­of­a­pre-

vious­ investigation­ that­ found­ 49%.­ Peptostreptococcus

were­isolated­in­6.66%­of­the­cases,­which­is­consistent­with

the­findings­of­Chu­et al 21 [10%]­and­Adib­et al 22 [6.7%]­of

the­cases­and­differs­from­that­of­Gomes­et al 23­who­isolated

their­presence­in­35%­of­infected­dental­root­canals.

Anaerobic­streptococci­were­found­in­13.33%­in­the­pre-

sent­study,­which­is­comparable­with­the­findings­of­Adib­et

al 22 who­ reported­ 17.5%.­ Fusobacterium­were­ isolated­ in

6%­of­the­cases­in­our­study.

Reported­ rates­ of­ yeast­ incidence­ in­ root­ canals­ vary

widely­(3­to­55%),­depending­upon­the­population­sampled

and­the­sensitivity­of­the­sampling­technique.6 Candida albi-

cans were­isolated­in­6.66%­of­the­cases­in­our­study,­which

may­be­comparable­with­a­previous­ study­by­Adib­et al 22

who­isolated­2.4%­of Candida species.

Most­ of­ the­ previous­ studies­ that­ tested­ antibacterial

activity­of­filling­materials­against­pure­cultures­used­Gram-

positive­ cocci,­ Gram-negative­ rods,­ or­ other­ bacteria­ that

may­not­have­represented­the­predominant­bacterial­species

found­ in­ infected­ root­ canals,­ i.e.­Peptostreptococci,­Pre-

votella species­and­obligate­and­facultative streptococci.2

While­our­objective­was­to­test­bacteria­that­were­repre-

sentative­of­endodontic­microbiota,­comparing­our­data­with

previous­ studies­ is­ difficult­ because­ of­ the­ different­ test

strains,­media­and­culture­conditions­involved.

The­bacterial­specimens­in­this­study­were­collected­from

the­root­canals­of­infected­non-vital­primary­teeth­which­did

not­have­broken­crown­to­prevent­contamination­of­the­root

canal­microflora­by­ the­organisms­ from­saliva­and­carious

lesion­of­the­teeth.

An­ in vitro study­ cannot­ stimulate­ perfectly­ an­ in vivo

study­but­it­can­control­factors­that­an­in vivo study­cannot,

such­as­quantitative­evaluation­of­antibacterial­activity­by­a

variety­ of­ filling­ materials.­ As­ the­ in vitro method­ also

required­the­filling­materials­to­diffuse­into­the­agar,­the­net

inhibitory­ effect­ was­ a­ combination­ of­ diffusion­ potential

and­anti-bacterial­activity.­The­ability­to­diffuse­into­dentinal

tubules­is­a­desired­characteristic­of­an­antibacterial­agent.4

Hobson­ found­ that­ microorganisms­ penetrated­ into­ the

tubules­of­dentinal­walls­in­root­canals­in­70%­of­extracted

teeth­with­necrotic­tissue.24

Even­if­several­filling­materials­have­been­used­through

the­years,­ the­most­ common­ones­ are­Zinc­oxide­ eugenol,

Iodoform­ and­ Calcium­ hydroxide.­ Generally­ after­ a­ good

filling­ and­ irrigation,­ the­ final­ outcome­of­ the­pulpectomy

procedure­ depends­ on­ the­ quality­ of­ the­ root­ canal­ filling

materials,­ which­ can­ neutralize­ any­ remaining­ pulp­ tissue

and­microorganisms.­

In­ this­ study,­ ZOE­ exhibited­ strong­ inhibitory­ action

against­all­ the­ four­groups­of­bacteria­except­against­Can-

dida albicans.­ Broisman­ et al,25,­ Cox­ et al,3 Grossman,26

Pupo­ et al ,27 Rahmat,28 Canalda­ and­ Pumarola,29 and

Pumarola­et al 30 agree­ that­ the­ sealers­with­ZOE­base­ are

those­that­have­greater­inhibitory­effect­against­the­microor-

ganisms­found­in­root­canals.­The­antimicrobial­activity­of

ZOE­is­attributed­to­the­eugenol­content­of­the­material.­Cox

et al 3 demonstrated­that­zinc­oxide­had­no­inhibitory­effect

and­the­addition­of­eugenol­to­zinc­oxide­retarded­the­growth

of­only­the­Gram-positive­organisms.­The­inclusion­of­zinc

acetate­as­a­setting­accelerator­inhibited­both­Gram-positive

and­Gram-positive­bacteria.­

Calcium­hydroxide­showed­medium­or­moderate­inhibi-

tion­ against­ all­ the­ four­bacterial­ groups­ and­ showed­ least

inhibition­against­Candida albicans in­our­study.

This­is­in­agreement­with­the­results­of­Tchaou­et al 4 who

found­that­calcium­hydroxide­produced­medium­or­medium-

strong­inhibition­against P.intermedia strains.­The­result­of

our­study­contradicts­with­that­of­a­previous­study­5 in­which

calcium­ hydroxide­ exhibited­ weak­ antimicrobial­ activity

against­ facultative/aerobic­ Gram-positive,­ facultative/aero-

bic­Gram-negative­organisms­but­failed­to­inhibit­anaerobic

bacteria.­The­result­of­our­study­also­differs­from­other­stud-

ies­ by­ Difore­ et al,31 Abdulkader­ et al,32 Siqueira­ and

Gonclaves.33 They­ demonstrated­ that­ calcium­ hydroxide

associated­with­an­inert­substance­(distilled­water,­saline­or

glycerine)­ was­ ineffective­ against­ several­ obligatory­ and

facultative­anaerobic­bacteria.­The­weak­inhibitory­effect­of

calcium­hydroxide­in­agar­diffusion­assay­can­be­explained

by­ the­ fact­ that­ blood­ or­ buffer­ present­ in­ the­ agar­media

might­ have­ neutralized­ calcium­ hydroxide,­ a­ phenomenon

that­may­also­occur­in­vivo­where­blood­and­buffering­sys-

tems­are­present.

Vitapex­showed­strong­inhibitory­action­against­faculta-

tive/aerobic­ Gram-negative­ bacteria­ and­ anaerobic­ Gram-

negative­ organisms,­ moderate­ inhibition­ against­ faculta-

tive/aerobic­ Gram-positive­ and­ anaerobic­ Gram-positive

organisms­but­showed­weak­inhibitory­action­against­Can-

dida albicans.­This­finding­differs­from­the­results­of­Pabla

et al 34 and­Tchaou­et al 4 according­to­whose­studies,­Vitapex

showed­the­least­or­no­antibacterial­activity.

However,­Nurko­ and­Garcia-Godoy35 studied­ the­ effec-

tiveness­ of­Vitapex­ in­ the­ root­ canal­ treatment­ of­ primary

teeth.­The­treatment­was­deemed­successful­if,­clinically,­the

tooth­was­ painless,­without­ pathological­mobility,­ and­ the

gingiva­was­healthy­without­a­sinus­or­fistula.­The­authors
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recommended­the­use­of­Vitapex­as­a­root­canal­filling­mate-

rial­as­they­observed­various­advantages­of­this­material.

On­the­other­hand,­Estrela­et al 36 verified­the­influence­of

iodoform­on­the­antimicrobial­potential­of­calcium­hydrox-

ide­ on­ Staphylococcus aureus,­ Enterococci faecalis,­ P.

aeruginosa, B. subtilis and­C.albicans by­ direct­ exposure

test­ and­agar­diffusion­ test.­The­ results­ showed­significant

antimicrobial­ effectiveness­ for­ calcium­hydroxide­ paste­ or

iodoform­plus­saline.

Metapex­showed­the­lowest­antimicrobial­activity­when

compared­to­the­other­three­root­canal­filling­materials­tested

in­this­study.­However,­it­showed­moderate­inhibitory­activ-

ity­ against­ facultative/aerobic­ Gram-negative­ bacteria,

anaerobic­Gram-positive­bacteria­and­anaerobic­Gram-neg-

ative­ bacteria­ but­ showed­weak­ inhibitory­ activity­ against

facultative/aerobic­ Gram-positive­ organisms­ and­ failed­ to

inhibit­Candida albicans.

The­weak­inhibitory­activity­may­be­explained­by­the­fact

that­calcium­hydroxide­an­ ingredient­of­Metapex­has­been

demonstrated­ to­ interfere­ with­ the­ antiseptic­ capacity­ of

dyadic­combinations­of­endodontic­medicaments.­

Most­ of­ the­ studies­ related­ to­ antimicrobial­ activity­ of

root­canal­filling­materials­have­been­done­using­standard-

ized­bacterial­ strains­ (ATCC-­American­Type­Culture­Col-

lection).­Very­few­studies­were­reported­in­the­dental­litera-

ture­ exclusively­ on­ bacterial­ strains­ isolated­ from­ infected

primary­teeth.4,­5,­34

The­mean­zone­of­inhibition­of­the­materials­in­this­study

cannot­ be­ compared­ with­ previous­ studies­ because­ of­ the

variability’s­bacterial­ strains,­ culture­media,­ culture­ condi-

tions­and­powder­and­liquid­ratio­of­the­test­materials.

Based­on­the­results­of­this­study,­ZOE­showed­superior

antimicrobial­ activity­ against­ most­ of­ the­ organisms­ iso-

lated,­followed­by­Vitapex,­Calcium­hydroxide­and­Metapex

in­descending­order.

CONCLUSION
The­ following­ conclusions­ were­ drawn­ from­ the­ present

study:

1.­The­root­canals­of­infected­primary­teeth­are­polymi-

crobial­in­nature,­with­anaerobic­and­facultative/­aero-

bic­organisms­predominately­present.

2.­All­the­test­filling­materials­showed­varied­antimicro-

bial­activity­against­the­microorganisms­tested.

3.­ZOE­showed­superior­inhibitory­activity­against­most

of­ the­ organisms­ isolated­ followed­ by­ Vitapex,

­Calcium­hydroxide­and­Metapex­in­descending­order.

It­is­difficult­to­draw­conclusions­based­on­in­vitro­eval-

uation­of­antimicrobial­activity­with­ isolated­bacteria.­ It­ is

well­known­that­endodontic­infections­are­mixed­with­com-

plex­floral­interactions.­The­effect­of­the­test­filling­materi-

als­ against­ a­ single­ strain­ may­ not­ be­ effective­ against­ a

mixed­variety­of­infection.­The­use­of­artificial­media­also

plays­ an­ important­ role­ in­ determining­ the­ experimental

results.­It­ is­possible­that­different­results­might­have­been

obtained­ if­ other­methods­ of­ testing­ antimicrobial­ activity

i.e.­ Agar­ dilution­ method,­ Direct­ contact­ test­ etc.­ were

employed.

Microbial­ interactions­ in­ the­oral­ cavity­ should­be­con-

sidered­before­concluding­the­ideal­test­results.­In­vivo­stud-

ies­ are­ required­ to­ state­ the­ specific­ antimicrobial­ activity

and­merits­and­demerits­of­any­of­the­test­filling­material.

The­ clinical­ relevance­ of­ the­ findings­ from­ this­ study,

however,­can­only­be­determined­in­clinical­trials.­Our­data

may­be­useful­as­a­guide­for­relative­antimicrobial­effective-

ness­or­non-effectiveness­of­the­materials­employed.
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