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The purpose of this study was to evaluate in vitro the antimicrobial activity of materials used as root canal 
filling in deciduous teeth by direct exposure test. The materials tested were: Guedes-Pinto, CTZ, zinc oxide 
eugenol, Calen, L&C and MTA pastes. A microbial mixture was prepared with 1 mL each of pure suspension 
of the following microorganisms: Staphylococcus aureus, Enterococcus faecalis, Pseudomonas aeruginosa, 
Bacillus subtilis, Candida albicans. For the direct exposure test, sterilized paper points were contaminated with 
the microbial mixture suspension and placed in contact with the respective materials for 24, 48 and 72 hours. At 
these intervals, paper points were removed and immersed in 7 mL of Letheen broth, followed by incubation at 
37 °C/48 hours. 100 µL of inoculum obtained from Letheen broth was transferred to 7 mL of BHI under identical 
incubation conditions. Microbial growth was evaluated by macroscopic examination of BHI broth turbidity. In 
conclusion, only the CTZ and MTA pastes showed antimicrobial activity
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1. Introduction

Pulp therapy is widely used in the treatment of pediatric patients, 
while attempting to prevent premature exfoliation of the primary 
teeth. Different techniques and treatments have been proposed in 
the literature to promote cleansing and sanitation of the root canals 
of deciduous teeth.

However, the topography of primary teeth root canals, which 
present accentuated curves and a large number of accessory canals, 
makes access to and the instrumentation of these teeth more dif-
ficult1. Besides the anatomical aspect, the process of root resorption 
in deciduous dentition occurs irregularly and is not always detected 
radiographically. 

This fact makes it difficult to establish an apical limit, both for 
canal instrumentation and for filling, leading to possible damage of 
the periodontium and the permanent tooth germ2. The overflow of 
materials presenting nonbiocompatible and nonreabsorbable proper-
ties could also affect periapical structures and permit the permanence 
of these materials in the bone or gingival tissue even after primary 
tooth exfoliation3. 

Given the characteristics of deciduous dentition, which impede 
full manipulation of the root canal, the success of endodontic treat-
ment depends on means that proportion the reduction or elimination 
of bacteria not only within the root canal, but also in locations that 
chemical and mechanical preparation are unable to access. Consider-
ing the limitations of primary tooth canal instrumentation, the use 
of filling pastes presenting an antimicrobial capacity represents one 
of the more important aspects for achieving success in endodontic 
therapy.

Observing the importance of this aspect of pulp therapy for de-
ciduous dentition, several authors have evaluated the antimicrobial 

action of materials used in the endodontic treatment of primary teeth; 
however, the results obtained show significant divergence4,5,6,7.

Therefore, the purpose of this study was to evaluate the antimi-
crobial activity of different root canal filling pastes used in deciduous 
teeth, by the direct exposure test. 

2. Materials and Methods

Six filling pastes were tested (Table 1), in relation to their capac-
ity to inhibit the development of a microbial mixture composed of 
the following microorganisms: Staphylococcus aureus, ATCC 6538; 
Enterococcus faecalis, ATCC 29212; Pseudomonas aeruginosa, 
ATCC 27853; Bacillus subtilis, ATCC 6633; and Candida albicans, 
ATCC 0231. All the strains isolated and identified by the American 
Type Culture Collection (ATCC), were cultivated and maintained 
viable in the CEPO (Centro de Ensino e Pesquisa Odontológica,) in 
Goiânia (GO), Brazil.

Preservation of the microbial cultures was realized in Brain 
Heart Infusion Agar (BHIA; Difco Laboratories, Detroit, USA, lot 
0350004). After incubation at 37 °C for 24 hours, microbial cells were 
suspended in saline solution (Halex Istar, Goiânia, GO, Brazil). The 
suspension of each strain was adjusted to tube turbidity 1 on the Mac-
Farland scale, at an approximate concentration of 3 x 108  cells/ mL. 
To prepare the microbial mixture, 1 mL of inoculum was removed 
from each microbial suspension and transferred to the same sterilized 
assay tube, thus, obtaining the test mixture8,9. The mixture was used 
immediately after preparation. 

The method used was direct exposure test, in which a total of 
54 number 50 absorbent paper points (Tanari, Tanariman Indústria 
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Ltda, Manacaru, AM, Brazil, lot 006004P) were used after steriliza-
tion in an autoclave (1 atm, 121 °C/20 minutes, Lister horizontal 
autoclave) and immersion in the microbial suspension for 5 minutes, 
resulting in contamination6,7. Next the points were distributed on Petri 
dishes containing different pastes that had just been prepared and 
were completely covered by one of the six pastes. The experimental 
periods stipulated were 24, 48 and 72 hours. Paper points exactly 
like those used in the experiments were used for positive and nega-
tive controls. In the negative control, sterilized points were placed in 
tubes containing 7 mL of Letheen broth (Difco Laboratories, Detroit, 
USA, lot 143097XA), aimed at proving the sterilization of the same, 
as revealed by the absence of broth turbidity throughout the experi-
ment. In the positive control, points contaminated by the microbial 
mixture were placed in tubes containing 7 mL of Letheen broth 
(Difco Laboratories), aimed at analyzing the viability of the microbial 
mixture, as proven by the broth turbidity. At intervals of 24, 48 and 
72 hours, 18 absorbent paper points were removed from contact with 
the pastes and individually transported to 7 mL of Letheen broth. Next, 
the broth was incubated at 37 °C for 48 in a bacteriological heater 
(ECB 1-3 digital model, Odontobrás, Ribeirão Preto, SP, Brazil) and 
then analyzed macroscopically to determine the presence or absence 
of turbidity. All tubes were evaluated to confirm the macroscopic 
results. Aided by a micropipette (Labex® S/A, Goiânia, GO, Brazil), 
100 µL of inoculum obtained from the Letheen broth was transferred 
to assay tubes containing 7 mL of BHI broth (Difco Laboratories) 
and incubated under identical conditions. The final reading was also 
macroscopic. All the observations were noted for posterior presenta-
tion of the results. At all stages of the experiment, aseptic technique 
was prized, the assays were all conducted by the same technician and 
the test was performed in triplicate. 

3. Results

Complete antimicrobial activity was observed for the CTZ and 
MTA pastes, which presented absence of turbidity for all the experi-
mental periods, whereas the Guedes-Pinto, OZE, Calen and L&C 

pastes presented microbial growth. The positive control confirmed 
the viability of the microbial mixture and the negative control proved 
the absence of contamination of the points used (Table 2). 

4. Discussion

The results demonstrated that Guedes-Pinto paste showed no 
microbial growth inhibition for any of the experimental periods. 
Given the use of a mixture of microorganisms and not isolated strains, 
it could be questioned whether one or more of the microorganisms 
contained in this mixture might not present resistance to this paste or 
some of its components. However, Amorim et al. (2006)6 reported the 
inhibition of microbial growth by Guedes-Pinto paste after 24 hours, 
using an identical methodology.

CTZ paste completely inhibited growth of the microbial mixture 
from the onset of the experimental periods. This result corroborates 
reports found in the literature6. CTZ paste, despite the limited 
number of studies published in the literature, is recommended as a 
root canal filling material in deciduous dentition by Brazilian Dental 
schools10,11. However, the clinical use of this paste would require 
further study, so that other properties essential to a root canal filling 
material of primary teeth can be identified, such as biocompatibility 
with periapical tissue and the ideal proportion of its components that 
would make it as noncytotoxic as possible without unduly affecting 
its antimicrobial capacity.

Table 1. Canal filling pastes tested.

Pastes Proportion g/mL Composition Manufacturers

Guedes-Pinto 0.30 g
0.1mL
0.30 g

Iodoform
Camphorated paramonochlorophenol 
Rifocort

Inodon Laboratório, RS, lot 1104
Inodon Laboratório, RS, lot 1004
Medley S.A., SP, lot 311063

CTZ 0.5 g
0.5 g
0.0013 g
0.05 mL

Chlorophenicol 
Tetracycline
Zinc oxide
Eugenol

Quemicetina 500, Pharmacia Brasil Ltda, SP, lot H127
Tetrex 500, Bristol Myers Squibb S.A., SP, lot 1494
SSWhite Artigos Dentários Ltda, RJ, lot 002
SSWhite Artigos Dentários Ltda, RJ, lot 00A

Calen 0.70 g Calcium hydroxide
Polyethylenglycol 400

S.S.White Artigos Dentários Ltda, RJ, lot 003

L&C 0.001 g 
0.05 mL

Calcium hydroxide
Olive oil

Dentsply Indústria e Comérco Ltda, RJ, lot 120499

OZE 0.0013 g
0.05 mL

Zinc oxide 
Eugenol

S.S.White Artigos Dentários Ltda, RJ, lot 002
S.S.White Artigos Dentários Ltda, RJ, lot 00A

MTA 0.0013 g

0.05mL

SiO
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mineral oxides
Distilled water

Ângelus Soluções em Odontologia, PR, lot 1591

Table 2. Antimicrobial activity using the direct exposure test. Results for 
each experimental period.

Pastes Time
24 hours 48 hours 72 hours

Guedes-Pinto +++ +++ +++
CTZ – – – – – – – – –
OZE +++ +++ +++
Calen +++ +++ +++
MTA – – – – – – – – –
L&C +++ +++ +++
Positive Control +++ +++ +++
Negative Control – – – – – – – – –

+++ (Positive result) = growth presence/inefficacy; and – – – (Negative re-
sult) = absence of growth/efficacy. Each sign represents the reading of each 
sample of the triplicate.
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Concerning the results obtained using zinc oxide eugenol (ZOE), 
this paste showed no inhibition of microbial growth throughout the 
experimental periods. Even though ZOE is still the most commonly 
used material in the endodontic treatment of deciduous teeth in 
the USA and the second choice for this end according to Brazilian 
Dental schools, its leaves much to be desired regarding the ideal 
characteristics of a canal filling material in primary teeth, given the 
absence of biological compatibility, the fact that its is strongly irritant 
to periapical tissue and the fact that it does not accompany root canal 
development in deciduous dentition10,11,12,13.

Certainly, among the materials tested in the present work, cal-
cium hydroxide is the most studied in relation to its antimicrobial 
action6,9,14,15. In this study, calcium hydroxide was tested in the form 
of two commercially available compounds: Calen paste, basically 
composed of calcium hydroxide and polyethylenglycol 400; and 
L&C paste, composed of calcium hydroxide mixed with olive oil as 
a vehicle. Calen and L&C pastes presented unfavorable results in 
the method used and against the microbial mixture tested, for all the 
experimental periods. Calen paste presented similar results to those 
found in the literature16. 

MTA paste inhibited the growth of the microbial mixture over the 
three experimental periods. It is possible that MTA in direct contact 
with the mixture was a determining factor for the antimicrobial ac-
tion of this material, as shown by the complete absence of microbial 
growth. According to reports in the literature, when tested by the 
agar diffusion method, this material presented divergent results, in 
some studies it presented diffusion halos in the medium and did not 
inhibit the microorganisms tested, in others it presented significant 
microbial inhibition zones17,18.

Based on the literature consulted and the results obtained, we 
believe that further studies are required, so that a material that presents 
the greatest number of characteristics that approach the ideal for use 
in root canal fillings in deciduous dentition can be established. 

5. Conclusions

In accordance with the methodology used and the results obtained, 
it can be concluded that only the CTZ and MTA pastes presented 
antimicrobial activity against the microbial mixture over the different 
experimental periods.
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