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In vitro evaluation of antifungal activity of calcium 
hydroxide paste mixed to different drugs, against 
Candida albicans

ABSTRACT

Introduction: the frequency of invasive mycoses caused 
by opportunistic fungal pathogens has increased significant-
ly in the last decades. Among the main etiological agents of 
opportunistic mycoses is Candida albicans. This yeast has 
several important virulence factors for producing disease. 
Some studies have demonstrated that C. albicans colonized 
root canals and dentinal tubules. The spectrum of antimi-
crobial activity of calcium hydroxide dressing should in-
clude this yeast. Objectives: the aim of the present study 
was to determine the in vitro susceptibility of four C. albi-
cans strains collected from the oral cavity and a standard 
strain ATCC 10231 to calcium hydroxide paste associated 
with antifungal, antibiotic and anti-inflammatory drugs. The 

efficiency of the Ca(OH)2 paste associated with the drugs 
on the yeasts was analyzed by the radial diffusion method 
and also by the direct contact method. Data were analyzed 
by Kruskal Wallis test and the Dunn post-test were used to 
indicate the differences between the groups with a signifi-
cance level of 5%. Results: all antifungal drugs increased 
the action of the calcium hydroxide pastes against Candida 
albicans. Conclusions: the association of antifungals with 
Ca(OH)

2
 may be considered for use as intracanal medica-

ments.
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albicans. Anti-Inflammatory Agents.

1 Universidade do Sagrado Coração, Centro de Ciências da Saúde (Bauru/SP, Brazil).
2 Universidade do Sagrado Coração, Pró-Reitoria de Pesquisa e Pós-Graduação (Bauru/SP, 
Brazil).

3 Master’s degree in Oral Biology, Universidade do Sagrado Coração (Bauru/SP, Brazil).
4 Doctorate degree in Applied Dental Sciences, Endodontics area, Universidade de São Paulo, 
Faculdade de Odontologia de Bauru (Bauru/SP, Brazil). 

5 Instituto Lauro de Souza Lima, Pesquisador Cientí�co da Secretária da Saúde do Estado de 
São Paulo (Bauru/SP, Brazil).

6 Specialist in Clinical Analysis, Universidade do Sagrado Coração (Bauru/SP, Brazil).
7 Doctorate degree in Dentistry, Universidade Estadual Paulista, Faculdade de Odontologia de 
Araraquara (Araraquara/SP, Brazil).

8 Doctorate degree in Tropical Diseases, Universidade Estadual Paulista (Botucatu/SP, Brazil).
Contact address: Paulo Henrique Weckwerth
Rua José Quaggio, 1-63, Jd. Marambá – Bauru/SP – CEP: 17.030-590
E-mail: phweck@terra.com.br - phweck@usc.br

Submitted: September 26, 2017. Revised and accepted: November 17, 2017.

How to cite: Forcin LV, Freitas RP, Midena RZ, Weckwerth ACVB, Silva GF, 
Weckwerth PH. In vitro evaluation of antifungal activity of calcium hydroxide paste 
mixed to different drugs, against Candida albicans. Dental Press Endod. 2019 Jan-
Apr;9(1):43-7. DOI: https://doi.org/10.14436/2358-2545.9.1.043-047.oar

» The authors report no commercial, proprietary or �nancial interest in the prod-
ucts or companies described in this article.

DOI: https://doi.org/10.14436/2358-2545.9.1.043-047.oar

Letícia Vendrametto FORCIN1

Rafaela Pignatti de FREITAS2,3

Raquel Zanin MIDENA2,4

Ana Carolina Villas Bôas WECKWERTH5,6

Guilherme Ferreira da SILVA2,7

Paulo Henrique WECKWERTH2,8



In vitro evaluation of antifungal activity of calcium hydroxide paste mixed to different drugs, against Candida albicans[ original article ]

Dental Press Endod. 2019 Jan-Apr;9(1):43-7© 2019 Dental Press Endodontics 44

Introduction
Candida albicans, one of  the main etiological 

agents of  opportunist mycoses,1 is isolated most fre-
quently from clinical samples of  nails, skin, oral mu-
cosa, vagina and ocular mucosa. An estimated 46% 
of  healthy individuals are carriers of  C. albicans in 
the oral microbiota.2  

C. albicans is known to be involved in cases of  
endodontic infections, especially in teeth with pulp 
necrosis and periapical lesions.3,4,5 Studies have dem-
onstrated that this yeast is capable of  colonizing den-
tin6 and invading dentinal tubules.7 Therefore, during 
disinfection of  root canals, it is necessary to use sub-
stances, such as intracanal medications, with the pur-
pose of  eliminating C. albicans as well.

Calcium hydroxide pastes  [Ca(OH)
2
] are the most 

frequently used delayed dressing in Endodontics, due 
to their biocompatibility and antimicrobial activity. 
However, C. albicans has been shown to be resistant 
to Ca(OH)

2
,8,9 because it is capable of  surviving in 

environments with high  pH values.2 Furthermore, the 
release of  Ca++ ions may favor the growth and mor-
phogenesis of  Candida.10,11 With the aim of  broad-
ening the antimicrobial spectrum of  calcium hydrox-
ide pastes, the addition of  other substances to these 
dressings has been proposed.12

Studies have demonstrated that the polysaccha-
ride chitosan,13,14 antibiotics of  the beta-lactam class 
such as cefepime, meropenem, piperacillin/tazobac-
tam and the glycopeptide Vancomycin,15 derivatives 
of  the fluoroquinolone levofloxacin,16 have an effect 
on the growth of   C. albicans in vitro and on the bio-
film formed. However, there is a scarcity of  studies 
that evaluate the action of  calcium hydroxide pastes 
associated with anti-inflammatory and anti-fungal 
agents against this type of  yeast. 

As it is known that C. albicans may be present in 
the microbiota of  teeth with pulp necrosis,3,4,5 it is fea-
sible and opportune to conduct a study with the aim 
of  determining the in vitro  susceptibility of  strains 
of  oral C. albicans and standard ATCC strains to the 
different calcium hydroxide pastes associated with 
antifungal, antibiotic and anti-inflammatory drugs.

Material and methods
To develop this research, four strains of  Candida 

albicans were used, which were isolated from the oral 

cavity of  patients attended at the Endodontic service 
of  the Dental Clinic of  the “Universidade Sagrado 
Coração” (USC), Bauru. These strains were stored in 
the fungal culture section of  the microbiology labora-
tory of  USC. A standard strain American Type Cul-
ture Collection (ATCC) 10231 was used as control in 
the study.

The stored yeasts and strain ATCC 10231 were ac-
tivated on Sabouraud dextrose agar plates (Merck®) 
and incubated in a micological oven at 37oC, for 24 
to 48 hours.

For the antifungal activity tests, 11 different CaOH
2 

pastes were tested, as follows: CaOH
2
+propylene 

glycol (Group A); CaOH
2
+2% chlorhexidine (Group 

B); CaOH
2
+clotrimazol (Group C); CaOH

2
+ keto-

conazol (Group D); CaOH
2
+fluconazol (Group E); 

CaOH
2
+itraconazole (Group F); CaOH

2
+levofloxacin 

(Group G); CaOH
2
+amoxicillin (Group H); 

CaOH
2
+triple antibiotic powder (200 mg cipro-

floxacin + 500 mg metronidazole + 100 mg mino-
cycline) (Group I); CaOH

2
+ibuprofen (Group J); 

CaOH
2
+sodium diclofenac (Group K). 

 
Evaluation of  the antifungal action of  pastes as-

sociated with drugs, by the radial diffusion method
To evaluate the antifungal activity of  the CaOH

2 

pastes studied, the radial diffusion technique was 
used on the surface of  Sabouraud dextrose agar discs 
(Merck®)17 (Fig 1).

Figure 1. Agar Diffusion Test
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From the yeast activation discs, four colonies were 
transferred to a tube containing 5 mL of  Sabouraud 
dextrose (Merck®) broth that was incubated at 37oC 
overnight. From the growth, the adjustment for the 
optical density of  the turbidity to the McFarland stan-
dard  scale 1.0  (3x108 UFC mL-1) was prepared in 
sterile saline solution. Petri dishes measuring 150 x 
10 mm, previously prepared with  Sabouraud dex-
trose agar (Merck®) with a thickness of  6 mm were 
excavated in wells measuring 5 mm in diameter by 3 
mm deep. Seeding was done through sterile cotton 
swab on the surface of  the plates, taking care not to 
seed the internal parts of  the excavations The plates 
were placed in an oven for 30 minutes to dry the 
surface of  the culture medium before placement of  
the pastes. The pure Ca(OH)

2 
paste was obtained by 

manipulating the powder with propylene glycol, used 
as vehicle, until the consistency of  toothpaste was 
obtained. The pastes associated with the drugs were 
prepared by adding 5% by weight of  the drug in pro-
portion to the total weight of  calcium hydroxide, also 
using propylene glycol as vehicle; After spatulation, 
the wells were filled with the pastes, by means of  sy-
ringes, and the plates were left for pre-incubation, at 
ambient temperature for 2 hours. After this, they were 
incubated in an oven at 37oC, under adequate atmo-
spheric conditions, for 24 hours. The inhibition haloes 
were measured with the aid of  a digital pachymeter 
under reflected light. The test was performed in trip-
licate.

  
Evaluation of the antifungal action of pastes 
associated with drugs, by the direct contact 
method

To evaluate the antifungal activity of  the CaOH
2 

pastes studied, the direct contact technique was used, 
with the pastes in direct contact with the paper con-
taminated with the strains of  C. albicans.17

From the yeast activation discs, 5 colonies were 
transferred to a tube containing 5 mL of  Sabouraud 
dextrose (Merck®) broth that was incubated at 37oC 
overnight. From the growth, the adjustment for the 
optical density of  the turbidity to the McFarland 
standard  scale 1.0  (3x108 UFC mL-1) was prepared 
in sterile saline solution. For each strain tested, 13 
sterile, absorbent paper cones (Tanari, Tanariman In-

dústria Ltda., Manacaru, Brazil) were immersed in the 
fungal suspension for contamination for 5 minutes. 
After this, these cones were distributed among sterile 
Petri dishes and were covered with the 11 different 
CaOH

2
 pastes. The cone was covered with sterile sa-

line, and served as control. The plates were stored 
closed in an oven. In the time intervals of  6, 24 and 72 
hours, the cones were removed from contact with the 
pastes, and were immersed in tubes containing 5mL 
of  sterile Letheen (Difco) broth, and were incubated 
at 37oC for 48 hours and evaluated relative to macro-
scopic turbidity. Subsequently, 100 µL of  the Letheen 
broth was transferred to tubes containing 5mL of  Sa-
bouraud dextrose broth (Merck®) and were incubated 
in the same conditions as those for Letheen broth. 
After 48 hours, aliquots of  100 µL were removed from 
all the tubes, and these were seeded on the surface 
of  Sabouraud dextrose (Merck®) agar, for the purpose 
of  determining fungal viability. All the experimental 
procedures were conducted under aseptic conditions, 
and in triplicate.

Statistical analysis
The data were statistically analyzed by the Kruskal-

Wallis test for overall comparison, and by the Dunn 
test for individual comparison between the groups, 
with a level of  significance of  5%. Statistical analysis 
was performed with the GraphPad Prism 5 software 
program (GraphPad Software, Inc. La Jolla, USA).

 
Results 

The results obtained with the radial diffusion test 
showed that the association of  the different antifun-
gal agents potentiated the action of  calcium hydrox-
ide paste against Candida albicans (Fig 2). This was 
because the Groups with clotrimazole (C), Ketocon-
azol (D), fluconazol (E) and itraconazole (F) exhibited 
significantly larger inhibition haloes when compared 
with the pure Ca(OH)

2
 paste (Group A). On the other 

hand, the pastes containing antibiotic or anti-inflam-
matory medications (Groups G to K) exhibited the 
lowest antimicrobial effects against the yeast evalu-
ated (p=0.05). With regard to the data collected by 
means of  the direct contact method, analysis showed 
that there was no fungal viability in any of  the studied 
CaOH

2 
pastes (Fig 3).
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Figure 2. Mean values of inhibition haloes against Candida albicans for 

the different experimental groups (A-K).

*Different numbers indicate statistically signi�cant difference (p=≤.)5)

A) CaOH2+propylene glycol; B) CaOH2+2% chlorhexidine; C) 

CaOH2+clotrimazol; D) CaOH2+ ketoconazol; E) CaOH2+�uconazol; F) 

CaOH2+itraconazole; G) CaOH2+levo�oxacin; H) CaOH2+amoxicillin; I) 

CaOH2+triple antibiotic powder (200 mg cipro�oxacin + 500 mg metroni-

dazole + 100 mg minocycline); J) CaOH2+ibuprofen; K) CaOH2+sodium 

diclofenac.

Figure 3. Petri dishes demonstrating the paper cones in direct contact 

with the different pastes.

Discussion
Candida albicans is the species most frequently 

isolated from clinical samples, and it is estimated that 
46% of  healthy individuals are carriers of   C. albicans 
in the oral microbiota.2 Studies with the association of  
calcium hydroxide combined with different drugs and 
vehicles have been conducted to evaluate the antifun-
gal activity against the yeast Candida albicans.18,19,20,21

In the present study, radial diffusion and direct 
contact tests were performed to analyze the antifun-
gal activity. The methodology of  the radial diffusion 
test has been widely used for establishing the antimi-
crobial spectrum of  calcium hydroxide.17,22,23 However, 
this test is characterized as being qualitative, because 
it only reveals microbial susceptibility by means of  
measuring the inhibition haloes, therefore it does not 
distinguish the bactericidal and bacteriostatic proper-
ties of  the tested materials, and does not provide any 
information about the viability of  the microorganism 
tested.24 Whereas, the direct contact test has been 
used in many studies, because it is directly correlated 
to the efficacy of  the pastes; moreover it is indepen-
dent of  many variables such as those of  the method 
of  diffusion, and it is easy and practical to perform.22

The data obtained clearly showed that the associa-
tions of  the calcium hydroxide pastes with the anti-
fungal medications had significantly more efficient 
antifungal activity when compared with the associa-
tion of  pastes with antibiotic and anti-inflammatory 
agents, and pure Ca(OH)

2 
paste. Previous studies have 

demonstrated that Ca(OH)
2 

is not totally efficient 
against C. albicans, so that it is important to associate 
it with other substances.9 The antifungal agents evalu-
ated acted on the cell membrane of  C. albicans, po-
tentiating the action of  the calcium hydroxide paste.

On the other hand, the association of  antibiotic 
and anti-inflammatory medications caused an antag-
onist effect on the intracanal medication, seeing that 
the antifungal effect provided by these pastes was 
lower, including the Ca(OH)

2 
with propylene glycol. A 

previous study observed that the pastes with antibi-
otic and anti-inflammatory agents were more effec-
tive against bacteria, because they present a specific 
mechanism of  action against these microorganisms.12 
Furthermore, for the calcium hydroxide to produce 
adequate activity against C. albicans, a longer time of  
contact with this fungus is required,2 which may have 
interfered in our results.

In the evaluation of  antifungal activity by the di-
rect contact technique,  all the pastes were shown to 
be efficient for rendering the yeasts inviable in all the 
variables of  time. These data obtained in our study 
corroborated the findings of  Estrela et al., 200122 us-
ing the same direct contact technique, in which the 
yeast C. albicans was inhibited after 48h of  contact, 
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irrespective of  association with the drugs used. The 
hypothesis for this fact is supported by the probable 
enzymatic inactivation and damaged caused to the 
cytoplasmic membrane of  yeasts by calcium hydrox-
ide, favoring their destruction, irrespective of  its as-
sociation with the studied drugs. This is probably due 
to the extreme pH conditions (12.6) obtained at the 
time of  spatulation of  the pastes, and is maintained 
for a long period of  time, during which there is a total 
loss of  biological activity of  the yeasts.25

 

Conclusions:
Considering the results of  this study, we could 

conclude that the association of  antifungal agents 
with calcium hydroxide pastes could be an alternative 
for potentiating the antimicrobial effect of  intracanal 
medications.
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