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INTRODUCTION

Afilling paste proposed by Guedes-Pinto et al1 com-
posed of iodoform, camphorated paramono-
chlorophenol and Rifocort® is used for endodontic

treatment of primary teeth by over 90% of all Dentistry
Schools in Brazil in pulpectomy cases (45,5% pure or
45,45% associated with ZOE) and by over 40% in biop-
ulpectomy cases (25% pure and 16,60% associated with

ZOE).2 The successful association of these three drugs in the
endodontic therapy of primary teeth has been proven by 
several studies.3,4,5,6,7,8,9,10

Pulp therapy of primary teeth is a treatment that demands
rather long treatment sessions with the child is sometimes
being unwilling to cooperate.7 When the paste proposed by
Guedes-Pinto is used, its preparation can enhance this
unwillingness to cooperate. However, if this paste was previ-
ously prepared for use, there would be a significant contri-
bution in decreasing preparation time. Thus, this paper eval-
uated the immediate antimicrobial activity of the Guedes-
Pinto paste1 as well as the antimicrobial activity to different
storage conditions and different times.

STUDY DESIGN
The antimicrobial activity was tested of the paste against
microorganisms found in root systems. To approximate these
canals, Staphylococcus aureus (ATCC 29213), Staphylococ-
cus epidermis (ATCC 11228), Streptococcus mutans (ATCC
25175), Streptococcus oralis (ATCC 10557) and Enterococ-
cus faecalis (ATCC 29212) samples were used; an
Escherichia coli (ATCC 25922) sample was used; and, a
Bacillus subtilis (ATCC 6633) sample was used. 

The paste was prepared in accordance with Guedes-Pinto
et al. who established standards (1981)  from a mixture of
three pharmaceutical  products at the following rate: 0,30g
iodoform; 0,1 ml camphorated paramonochlorophenol
(PMCC) (3:7) and 0,25g Rifocort®. For the current study,
the paste was referred to as GP.
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To study the antimicrobial activity of the stored paste, the
following storage conditions were provided: storage at room
temperature - the paste was submitted to a natural aging
process at room temperature for a 24-hour and 7, 14, 28, 60
and 90 day periods and refrigerator  storage – the paste was
submitted to a natural aging process in a refrigerator at 4°C
for a 24 hour and 7, 14, 28, 60 and 90 day periods for the
mixed paste.

To perform the immediate effect analysis (GPi or zero
time), either at room or refrigerator storage temperature, the
preparation procedure was similar, although GPR, iodoform,
Rifocort® and PMCC were stored in the refrigerator and
taken out, dosed, manipulated, and had their immediate
effect tested after a l-week storage at 4°C average tempera-
ture. The abbreviation used for these paste varieties were
GPiRT and GPiR, respectively.

The immediate evaluation of the antimicrocial activity
was performed soon after drug manipulation, taking zero
time into account; the study of the stored paste antimicrobial
effect was performed by analyses of GPRT and GPR at the
previously established experimental 24-hour and 7, 14, 28,
60 and 90-day intervals. 

The testing method used in the current study was Dilution
in Solid Medium - Agar in plaque with modified (BHI) +
Agar 2% + 5% defibrinated sheep blood (for Streptococcus
mutans and Streptococcus oralis).11

Control plates were used to confirm bacterial growth in
the ‘pour plate’, without the addition of the test paste, at
37°C for a 24 – 48 hour period.

Bacteriostatic activity was verified by measuring the
antimicrobial growth inhibition bands.11 In order to verify
bactericidal activity for each period, an inhibition band sec-
tion of each paste being tested was removed with a bacterial
loop and added to a nutrient broth for a 24/48-hour period
for bacterial growth verification, which was detected by the
appearance of an opacity in the middle section of the test
specimen. If such opacity did not occur, the bactericidal
action of the paste on the microorganisms under analysis
was confirmed; in the case of bacterial growth, the test
organism was confirmed by nutrient agar replication. All
analyses were duplicated and carried out under aseptic con-
ditions in a laminar flow hood.

Descriptive analysis followed by non-parametrical statis-
tics was applied. The Wilcoxon Test was used to compare the
two storage procedures for each test microorganism at each
experimental time. Friedman variance analysis was
employed to test the behavior of each test microorganism at
each experimental time and in each storage procedure as
well as to evaluate differences among experimental times for
each storage procedure of each individual microorganism
separately.

RESULTS
All results in this study were considered at a 5% significance
level.

Descriptive statistics of the data referring to averages of
growth-inhibition bands of test microorganisms is shown in
Table 1.

GP paste showed antimicrobial activity against all
microorganisms tested at all experimental times both at
room and refrigerator temperature, as follows: 

— GP paste proved to be bacteriostatic for Staphylococ-
cus mutans; Streptococcus oralis; Staphylococcus
aureus; Staphylococcus epidermis, Escherichia coli;
Enterococcus faecalis and Bacillus subtilis;

— GP paste proved bactericidal for: Streptococcus
mutans; Streptococcus oralis; Staphilococcus aureus;
Staphilococcus epidermis and Escherichia coli; it did
not present bactericidal action on Enterococcus fae-
calis and Bacillus subtilis.

The results for nonparametric statistics applied to this
study showed that there were no statistically significant dif-
ferences among the different experimental periods of time
for all test microorganisms when the paste was stored at
room temperature (Friedman Variance Analysis Chi Sq.:
5,849582; p< 0,44027) or refrigerator temperature (Fried-
man Variance Analysis – Chi Sq: 8,745206; p < 0,18846);
also, there were no statistically significant differences for
Streptococcus mutans (p = 0,498967); Streptococcus oralis
(p = 0,600183); Staphylococcus aureus (p = 0,799848);
Staphylococcus epidermis (p = 0,3455455); Escherichia coli
(p = 0,067898); Enterococcus faecalis (p = 0,753154) and
Bacillus subtilis (p = 0,079625) at all experimental times
with regards to the paste storage procedure (Wilcoxon);
additionally there were no statistically significant differ-
ences among experimental times for Streptococcus mutans
(Chi Sqr.: 5,886793; p < 0,43601); Streptococcus oralis (Chi
Sq.: 11,60377; p < 0,07145); Staphylococcus aureus (Chi
Sq.: 3,196262; p < 0,78384); Staphilococcus epidermis (Chi
Sq.: 6,000000; p < 0,42321); Escherichia Coli (Chi Sq.:
9,962264; p < 0,12629); Enterococcus faecalis (Chi Sqr.:
4,046512; p < 0,67038) and Bacillus subtilis (Chi Sq.:
8,679611; p < 0,19245) for each storage procedure (Fried-
man Variance Analysis).

DISCUSSION
The success of an endodontic treatment depends on many
factors with the reduction or elimination of bacterial infec-
tion, being the most important one. The patient’s favorable
response and to the optimal removal of necrotic tissue from
the canal system. It also depends on the effective action of
the drugs used to disinfect the canals.12 Therefore it is neces-
sary to associate an appropriate technique with a low cyto-
toxic material, which must present excellent antimicrobial
properties against microorganisms usually found in contam-
inated canals.10 Chemical substances used in pulp therapy in
primary teeth must present a good tissue tolerance, and be
able to resorb physiologically,12 and must have excellent anti-
septic properties associated with its ability to diffuse into the
dentinal tubules.14

The agar diffusion method which was used in the present
study is one of the most commonly employed to evaluate
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antimicrobial activity.6,7,10,14 However, some peculiarities
should be taken into consideration when applying this
method: the weight, size, and molecular shape of the anti-
microbial agent; the agar gel texture; the loading and 
concentration of the tested material and the contact between
the tested material and the agar.15

The microorganisms used in the current study were
selected because they are found commonly in infected root
canals of primary teeth.3,6,7,10 Additionally, microorganisms
serve as a reference in quality control procedures used in
antimicrobial sensitivity tests, such as Escherichia coli,
Enterococcus faecalis and Staphylococcus aureus16 while
Bacillus subtilis presents some resistance to sterilization,
chemical and physical processes.17

A medication used against a microorganism is measured
by the bacteriostatic and bactericidal properties; these prop-
erties, in turn, depend on the toxicity of the substance to the
type of microorganism under consideration and on the dis-
persion of the substance.11 In order to attain optimum antimi-
crobial action, an association of the two factors is desirable
since bacterial growth restarts the moment a bacteriostatic
agent is removed. The results obtained in this study showed
the GP paste had a favorable antimicrobial action along with
an exceptional diffusion capability against all test microor-
ganisms, in agreement with other studies.3,6,7,8,9,10 Inhibition
effectiveness in all paste versions, regardless of storage pro-
cedure times, resulted in microbial growth inhibition bands
whose average values varied between 3mm and 24mm
(Table 1). Although the susceptibility of each microorganism
to the paste was different, the bacteriostatic antimicrobial
effect persisted throughout the experiment, with no relevant
individual variations found. Also, significant differences
among experimental times for each test microorganism in
either storage procedure were not observed.

As the band width is directly proportional to the inhibi-
tion action of the test agent, it can be inferred from the
results obtained that the antimicrobial action of GP occurred
in decreasing order against: Bacillus subtilis, Streptococcus
oralis, Streptococcus mutans, Staphylococcus epidermis,

Escherichia coli, Staphylococcus aureus and Enterococcus
faecalis.

The evidence for the last three bacteria corroborates cur-
rent literature that attests to the strong resistance of these
microorganisms to antimicrobial agents to the extent that
these microorganisms are used as quality control referrals in
procedures applied to their sensitivity tests.7,10,16 However, the
current data differ from those obtained in other studies,6

where GP paste also showed bactericidal action against
Enterococcus faecalis.

The methodology used in this research was different and
the agent diffusion was not tested on a microorganism pour-
plate but on Agar, similar to the Disc Diffusion Method.
Additionally, the proportion of drugs from the original paste
was changed until a ‘toothpaste consistency’ was achieved,
which may have altered the antimicrobial action of the paste. 

Bonow3 studied the original antimicrobial action of the
GP paste as well as that of the modified paste by means of
alterations in its components, with the addition of calcium
hydroxide (CH), Zinc Oxide, or both (the so-called mixed
paste) and found a sequential antimicrobial effect decrease
as follows: paste with the addition of Zinc Oxide, mixed
paste, and paste with CH addition.

The effect of low temperatures upon microorganisms
depends on the specific microbe and the intensity of appli-
cation. At average refrigerator temperatures (0 to 7°C), the
metabolic rate of some organisms is reduced to the extent
that they cannot reproduce or synthesize toxins. Regular
cooling has bacteriostatic effect.18 However, this research
found that, regardless of the studied storage conditions, the
refrigerated paste showed an effect similar to that for the
paste at room temperature, and this property was maintained
throughout the experiment.

The bacteriostatic effect of low temperatures was not
observed, probably because the cooled paste, when used, had
its effect tested in a dry heat sterilizer at 37°C.

The results obtained by statistical analyses showed that
the storage procedure, independently of the period of time
tested, did not interfere with the paste antimicrobial activity

Table 1. GP Paste antimicrobial activity descriptive statistics for each test microorganism in the two storage procedures.

Descriptive statistics (mm)
Value of n Average Median Minimum Maximum 1st Quartile 3rd Quartile Standard Deviation

RTSmutans 7 9,714286 10,0 8,0 12,0 8,0 11,0 1,496026
Rsmutans 7 10,17857 10,5 9,0 11,5 9,5 10,5 0,825559
RTSoralis 7 7,964286 7,0 6,3 10,5 6,5 9,5 1,673498
RSoralis 7 7,821429 7,0 5,8 10,0 6,0 10,0 2,075222
RTEfaecalis 7 5,142857 5,0 5,0 5,5 5,0 5,5 0,243975
REfaecalis 7 5,214286 5,0 3,0 6,5 5,0 6,0 1,149534
RTSaureus 7 5,75 5,5 4,5 8,0 5,0 6,3 1,163687
RSaureus 7 5,392857 5,8 4,0 6,0 4,5 6,0 0,814672
RTEcoli 7 7,285714 7,0 6,0 10,0 6,0 8,5 1,523624
REcoli 7 6,5 6,0 5,5 8,5 5,5 7,5 1,118034
RTSepidermidis 7 9,285714 9,0 6,5 14,0 7,5 10,0 2,395432
RSepidermidis 7 10,82143 9,5 8,3 21,0 8,5 10,0 4,547697
RTBsubtilis 7 19,28571 18,0 12,5 24,0 16,0 24,0 4,706885
RBsubtilis 7 21,85714 23,0 19,0 24,0 19,5 24,0 2,392946

RT = room temperature /      R = refrigerator temperature
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when the microorganisms were analyzed either individually
or in a group. This finding suggests that the paste can be 
prepared and stored both at room temperature and under
refrigeration for daily use in clinics without affecting its
antimicrobial effectiveness. Santos4 and  Souza et al.5 com-
pared the in vitro and in vivo paste cytotoxicity, along with
other drugs used in endodontic therapy of primary teeth and
found that the GP paste was the most biocompatible and,
therefore, the least cytotoxic, of all. The Toxicity found by
Santos (4) was attributed to the presence of PMCC in the
formula.

The antimicrobial action found in GP paste seems to be
related to its components,12 Iodoform has a germicidal effect
for some authors.3,6 For authors, iodoform only acts bacterio-
statically when in contact with organic secretions or infected
areas in vivo,18,19 such as those in the root canal system.
PMCC is an antimicrobial agent that has an effective bacte-
riostatic action, either topically or systemically3; with this
characteristic is related to its concentration. Rifocort® is a
product formed from a corticosteroid and an antibiotic, pre-
senting a great antimicrobial action and recommended for
the treatment of primary teeth presenting pulpal infectious
processes.

Enterococcus faecalis was considered the most resistant
organism in relation to the antimicrobial effectiveness. This
resistance has already been reported in many studies7,10,16 and
can be responsible for failure in the successful endodontic
treatment of primary teeth.1 This microorganism can be pre-
sent in the oral cavity in children, mainly those who regu-
larly use a contaminated pacifier.20 Enterococcus faecalis
can be found in the oral cavity flora, through contamination,
and is part of the microbiota of infected canals of primary
teeth.7,13 and invade the pulp and dental tubules of teeth pre-
senting pulpite and necrosis.13 Therefore, it seems difficult
to prevent the presence of Enterococcus faecalis in the root
canals of those teeth that bear lesions and which are exposed
to the oral cavity.

The need for routine clinical and radiographic control to
check whether the paste is been resorbed from inside the
treated canal systems is worth mentioning, as well as the
remission of any pre-existing pathological processes or the
absence of new alterations. 

With reference to the bacteriostatic effect of the test paste
against Bacillus subtilis, it offers no risks inasmuch as this
microorganism does not participate in the oral pathogenic
flora. It was only included in this study as a quality parame-
ter for the sensitivity test of an antimicrobial agent, having
exhibitied an excellent action.

CONCLUSION
The Guedes-Pinto paste1 showed bacteriostatic action
against all test organisms in the two storage procedures and
at all experimental times (24 h, 7, 14, 28, 60 and 90 day peri-
ods); the paste also presented bactericidal action against
most organisms except for Enterococcus faecalis and Bacil-
lus subtilis.
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