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Evaluación del impacto de la concentración en las propiedades antifúngicas del cemento CEM
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nti-fungal property is regarded as one 
of the appropriate proprieties of ret-
rograde filing materials. It has been 

found that the anti-fungal property of MTA is influenced 
by its concentration. The objective of current research was 
to evaluate the impact of concentration on anti-fungal 
property of CEM cement .The anti-fungal properties of 
CEM cement was evaluated using Tube susceptibility test 
in the p/l ratios of 1.135, 2. 270, and 3.400 at the time in-
tervals of 0, 1, 24, 48, 72, 168 hours. Data were analyzed 
using chi-square and fisher exact tests. The growth of 
Candida albicans was seen in all tubes in all three experi-
mental groups at time intervals of 0 and 1 hour; while the 
Candida albicans showed no growth in any of the experi-
mental groups at other time intervals. Different p/l ratios 
in CEM cement are able to prevent the growth of Candida 
albicans, except in the early hours, and this property is not 
influenced by p/l ratio.

Keywords: Anti-fungal property, CEM cement, concen-
tration, tube susceptibility test.

a propiedad antifúngica se considera una de 
las propiedades apropiadas de los materiales 
de presentación retrógrada. Se ha encontra-

do que la propiedad antifúngica de MTA está influenciada 
por su concentración. El objetivo de la investigación actual 
fue evaluar el impacto de la concentración en las propie-
dades antifúngicas del cemento CEM. Las propiedades 
antifúngicas del cemento CEM se evaluaron utilizando la 
prueba de susceptibilidad del tubo en las relaciones p / l 
de 1.135, 2. 270 y 3.400 en los intervalos de tiempo de 
0, 1, 24, 48, 72, 168 horas. Los datos fueron analizados 
utilizando chi-cuadrado y pruebas exactas de los pesca-
dores. El crecimiento de Candida albicans se observó en 
todos los tubos en los tres grupos experimentales a in-
tervalos de tiempo de 0 y 1 hora; mientras que Candida 
albicans no mostró crecimiento en ninguno de los grupos 
experimentales en otros intervalos de tiempo. Diferentes 
relaciones p / l en el cemento CEM son capaces de pre-
venir el crecimiento de Candida albicans, excepto en las 
primeras horas, y esta propiedad no está influenciada por 
la proporción p / l.

Palabras clave: Propiedad antifúngica, cemento CEM, 
concentración, prueba de susceptibilidad del tubo.
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he microorganisms’ role as the main factor in 
the development of pulpal and periapical dis-
eases and endodontic treatment failure has 

been proved(1). However, it seems that fungi are not 
involved in development of early endodontic infections, 
while their involvement in secondary infections has been 
well proven(2).  Colonization of fungal species in second-
ary endodontic infections can be due to reaction among 
the bacteria or reduced certain species of bacteria. These 
species of fungi may have penetrated into the canal space 
during or after the endodontic treatment, because of 
restoration with microleakage(3). Among different fungi 
species, candida albicans is the most commonly of spe-
cies found in the endodontic infections(2, 3). In the cases 
in which endodontic re-treatment fails or re-treatment 
is not feasible, periapical surgery will be the treatment 
of choice(4). The appropriate retrograde filing material 
should have properties such as dimensional stability, re-
sistance against dissolution, and high tissue adaptabil-
ity(5, 6). In addition, for success of periapical surgery, it 
is necessary that these materials have high sealing ability 
and prevent re-contamination of canal and periapicala-
rea(7, 8). As most of retrograde filing materials do not 
have hermetic sealing ability, their antibacterial and anti-
fungal properties are very important(7, 9, 10). Antibac-
terial and anti-fungal impact of MTA and CEM cement 
as two commonly used retrograde filing materials have 
been proven(11-13, 21).  In addition, it has recently been 
indicated that the anti-fungal property of MTA has direct 
relationship with its concentration(14). Some research 
suggests that CEM cement properties are affected by its 
concentration(15, 20), but as there is little information on 
the impact of concentration on the anti-fungal properties 
of CEM cement, the aim of the current research was to 
evaluate the anti-fungal effect of different concentrations 
of CEM Cement.

resh colonies of Candida albicans were prepared by 
culturing Candida albicans (ATCC 10231) on Sab-
ouraud Dextrose Agar plate (Oxoid, UK), incubated 

at 30 ° C for 2 days. In order to quick access to the fun-
gus, 1×106 suspension of cell was prepared and kept at re-
frigerator by its dissolving in10cc sterile physiologic serum 
and creating alternate dilutions.

Forty and five sterile test tubes containing 4.5 ml of sterile 
Sabouraud medium (Oxid, UK) were prepared and divided 

into three experimental groups (n=10) and three groups 
(n=5) for positive control, negative control, and Gold stan-
dard groups. CEM Cement was prepared with concentra-
tions of 3.40, 1.135, and 2.270 and were added to the 
test tubes in three experimental groups, respectively. As 
CEM Cement manufacturer factory has not recommend-
ed certain powder to liquid weight ratio(P/L) in instruc-
tion of this cement, The conventional consolidation used 
in the clinic, was selected as normal consolidation in this 
study.  By obtaining the exact weight of the modules, the 
P/L weight ratio was calculated 2.27 in this consolidation. 
Two other ratios as ratios related to diluter and thicker 
consolidation were selected. 1.5 ml of Candida albicans 
suspension was added into three experimental and gold 
standard groups. Then, we placed them on a rotary shaker 
(Labtron-iran) at 100 rpm. The positive control group was 
without CEM Cement and negative control group was 
without CEM Cement and Candida albicans. In the gold 
standard, nystatin was used instead of CEM Cement. In 
the next step, all groups were incubated for 24 hours at 
37 ° C and 100% humidity. blur in tubes was evaluated 
as a candida growth index at time intervals of 0, 1, 24, 
48, 72, 168 hours. Moreover, 0.1 ml of sample of each 
tube was cultured on Sabouraud dextrose agar plates to 
confirm the growth of candida albicans. Finally, data were 
analyzed using Spss 17 software and chi- square and Fish-
er exact tests.

Results: Negative control group and gold standard group 
did not show Candida albicans growth at any time, while 
Candida albicans growth was evident at all times in the 
positive control group. Findings of examining the experi-
ment groups are shown in Table 1.

Table 1. effect of CEM cement in different concentration on 
Candida albicans at the different time periods

3.402.271.13Concentration  time

+++0

+++1

___24

___48

___72

___168

p-value: 1.000

As seen in table, the candida growth was seen in all tubes 
in all three experimental groups at time intervals of 0 and 
1 hour. However, the growth of candida was not seen in 
any of tubes in three experimental groups at other time 
intervals. As no difference was no seen among the experi-
mental groups, conducting the statistical test to compare 
the data is not necessary.
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fter theEndodontic treatment, change 
in intracanal oxygen pressure and the 
interaction among the bacteria can 

lead to the colonization of species of the intracanal fun-
gus. Fungi are considered as one of the most important 
factors of failure in endodontic treatment. Low nutritional 
requirements and the ability to form biofilm are the rea-
sons of fungi survival in the canal(2, 3). retrograde filing 
materials should have anti-fungal properties(9, 10). Agar 
diffusion test is the most common method to measure the 
antifungal properties of retrograde filing materials, but as 
CEM Cement has a dissolving property, using this method 
seems not to be reasonable in this research(16-18, 22). As 
a result, tube susceptibility test allowing the direct contact 
between Candida albicans and the examined material was 
used in this study to evaluate the anti-fungal property of 
CEM Cement. 

Findings of our research revealed that CEM Cement in all 
three P/L ratios at time intervals of 0 and 1 hour is not 
able to prevent the growth of Candida albicans. However, 
it prevents the growth of Candida albicans in other time 
intervals. Kangarlou et al also showed that freshly mixed 
and completely set CEM cement in two different concen-
trations at time intervals of 0 and 1 had no antifungal 
activity, and fungi are lost fully(9).

Appropriate antifungal property of CEM Cement can 
be attributed to the presence of calcium hydroxide. The 
calcium hydroxide contained in CEM Cement in contact 
with the medium increases pH with decomposition to Ca++ 
and OH-. Alkalinity greater than 9 can lead to preventing 
the cell activity by inhibiting cell membrane enzymes(2, 
19). However, Candida albicans are resistant to calcium 
hydroxide, experiments have shown that calcium hydrox-
ide saturation solutions can inhibit its growth. It has been 
indicated that candida albicans incubation with calcium 
hydroxide results in Candida death only after 6 hours(9). 
This information justifies findings of current research on 
the growth of Candida albicans in time intervals of 0 and 1 
hour. Kangarlou et al showed that the anti-fungal property 
of CEM Cement is not influenced by the P/L ratio(9), which 
these findings are in line with findings of current research.

ccording to findings of this research 
and given limitations of in vitro stud-
ies, different ratios of P/L of CEM Ce-

ment have the ability to prevent Candida albicans growth, 
except in the early days, and this property is not influenced 
by the P/L ratio. The anti-fungal property of CEM Cement, 
beside other properties, such as appropriate price, trans-
forms this material to an appropriate option as retrograde 
filing materials.

1.	 Jonaidi-Jafari N, Izadi M, Javidi P: The effects of silver nanoparticles on 
antimicrobial activity of ProRoot mineral trioxide aggregate (MTA) and 
calcium enriched mixture (CEM). Journal of clinical and experimental 
dentistry 2016, 8(1):e22-26.

2.	 Weckwerth PH, Carnietto C, Weckwerth AC, Duarte MA, Kuga MC, 
Vivan RR: In vitro susceptibility of oral Candida albicans strains to dif-
ferent pH levels and calcium hydroxide saturated aqueous solution. 
Brazilian dental journal 2012, 23(3):192-198.

3.	 Egan MW, Spratt DA, Ng YL, Lam JM, Moles DR, Gulabivala K: Preva-
lence of yeasts in saliva and root canals of teeth associated with apical 
periodontitis. International endodontic journal 2002, 35(4):321-329.

4.	 Lieblich SE: Current Concepts of Periapical Surgery. Oral and maxil-
lofacial surgery clinics of North America 2015, 27(3):383-392.

5.	 Ayatollahi F, Tabrizizadeh M, Hazeri Baqdad Abad M, Ayatollahi R, Za-
rebidoki F: Comparison of Microleakage of MTA and CEM Cement 
Apical Plugs in Three Different Media. Iranian endodontic journal 
2016, 11(3):198-201.

6.	 Ramezanali F, Aryanezhad S, Mohammadian F, Dibaji F, Kharazifard 
MJ: In Vitro Microleakage of Mineral Trioxide Aggregate, Calcium-
Enriched Mixture Cement and Biodentine Intra-Orifice Barriers. Iranian 
endodontic journal 2017, 12(2):211-215.

7.	 Caron G, Azerad J, Faure MO, Machtou P, Boucher Y: Use of a new ret-
rograde filling material (Biodentine) for endodontic surgery: two case 
reports. International journal of oral science 2014, 6(4):250-253.

8.	 Stefopoulos S, Tzanetakis GN, Kontakiotis EG: Non-surgical retreat-
ment of a failed apicoectomy without retrofilling using white mineral 
trioxide aggregate as an apical barrier. Brazilian dental journal 2012, 
23(2):167-171.

9.	 Kangarlou A, Sofiabadi S, Yadegari Z, Asgary S: Antifungal effect of 
calcium enriched mixture cement against Candida albicans. Iranian 
endodontic journal 2009, 4(3):101-105.

10.	 Al-Hezaimi K, Naghshbandi J, Oglesby S, Simon JH, Rotstein I: Com-
parison of antifungal activity of white-colored and gray-colored miner-
al trioxide aggregate (MTA) at similar concentrations against Candida 
albicans. Journal of endodontics 2006, 32(4):365-367.

11.	 Shahriari S, Faramarzi F, Alikhani MY, Farhadian M, Hendi SS: Apical 
Sealing Ability of Mineral Trioxide Aggregate, Intermediate Restorative 
Material and Calcium Enriched Mixture Cement: A Bacterial Leakage 
Study. Iranian endodontic journal 2016, 11(4):336-340.

D
is

cu
ss

io
n

C
o

n
cl

u
si

o
n

s

References



517

Revista Latinoamericana de Hipertensión. Vol. 14 - Nº 5, 2019www.revhipertension.com

12.	 Asgary S, Akbari Kamrani F, Taheri S: Evaluation of antimicrobial ef-
fect of MTA, calcium hydroxide, and CEM cement. Iranian endodontic 
journal 2007, 2(3):105-109.

13.	 Shokouhi MM, Abbaszadegan A, Ameri A, Sharifian SM, Nabaviza-
deh M: The Effect of Calcium Chloride on Push-Out Bond Strength 
of Calcium-Enriched Mixture Cement and Mineral Trioxide Aggregate. 
Iranian endodontic journal 2017, 12(3):334-337.

14.	 Oraie E, Ghassemi AR, Eliasifar G, Sadeghi M, Shahravan A: Apical 
Sealing Ability of MTA in Different Liquid to Powder Ratios and Packing 
Methods. Iranian endodontic journal 2012, 7(1):5-9.

15.	 Reyhani MF, Ghasemi N, Zand V, Mosavizadeh S: Effects of Different 
Powder to liquid Ratios on the Push out Bond Strength of CEM Ce-
ment on Simulated Perforations in the Furcal Area. Journal of clinical 
and experimental dentistry 2017, 9(6):e785-e788.

16.	 Yadav P, Chaudhary S, Saxena RK, Talwar S, Yadav S: Evaluation of An-
timicrobial and Antifungal efficacy of Chitosan as endodontic irrigant 
against Enterococcus Faecalis and Candida Albicans Biofilm formed on 
tooth substrate. Journal of clinical and experimental dentistry 2017, 
9(3):e361-e367.

17.	 Mohammadi Z: EFFECTS OF ROOT CANAL IRRIGANTS ON THE PLANK-
TONIC FORM OF ENTEROCOCCUS FAECALIS: A REVIEW. Nigerian 
journal of medicine : journal of the National Association of Resident 
Doctors of Nigeria 2015, 24(3):261-267.

18.	 Candeiro GT, Moura-Netto C, D’Almeida-Couto RS, Azambuja-Junior 
N, Marques MM, Cai S, Gavini G: Cytotoxicity, genotoxicity and anti-
bacterial effectiveness of a bioceramic endodontic sealer. International 
endodontic journal 2015.

19.	 Brandle N, Zehnder M, Weiger R, Waltimo T: Impact of growth condi-
tions on susceptibility of five microbial species to alkaline stress. Jour-
nal of endodontics 2008, 34(5):579-582.

20. 	 El-Kader, S. M. A., & Al-Dahr, M. H. S. (2018). Inflammatory cytokines 
and immune system response weight reduction in obese patients with 
type 2 diabete, mellitus. European Journal of General Medicine, 15(1).

21. 	 Abdulhameed AA, Al-Hamdi KE, Mathkoor MA. Clinical Evaluation of 
Efficacy and Safety of Combined Topical Timolol and Oral Propranolol 
in Children with Infantile Hemangioma. J Clin Exp Invest. 2018;9(1):1-
8. https://doi.org/10.5799/jcei.413049

22. 	 VENKATESWARARAO, Y., & SUJANA, K. (2019). A NOVEL STABILITY 
INDICATING RP-HPLC METHOD DEVELOPMENT AND VALIDATION FOR 
THE DETERMINATION OF CLOPIDOGREL IN BULK AND ITS DOSAGE 
FORMS. International Journal of Pharmacy Research & Technology, 9 
(2), 1-11.

Manuel Velasco (Venezuela) Editor en Jefe  -  Felipe Alberto Espino Comercialización y Producción
Reg Registrada en los siguientes índices y bases de datos: 

WEB OF SCIENCE (WOS) 
SCOPUS, EMBASE, Compendex, GEOBASE, EMBiology, Elsevier BIOBASE, FLUIDEX, World Textiles, 

OPEN JOURNAL SYSTEMS (OJS), 

REDALYC (Red de Revistas Científicas de América Latina, el Caribe, España y Portugal), 

Google Scholar
LATINDEX (Sistema Regional de Información en Línea para Revistas Científicas de América Latina, el Caribe, España y Portugal)
LIVECS (Literatura Venezolana para la Ciencias de la Salud), LILACS (Literatura Latinoamericana y del Caribe en Ciencias de la Salud)
PERIÓDICA (Índices de Revistas Latinoamericanas en Ciencias), REVENCYT (Índice y Biblioteca Electrónica de Revistas Venezolanas de Ciencias y Tecnología)
SABER UCV, DRJI (Directory of Research Journal Indexing)
CLaCaLIA (Conocimiento Latinoamericano y Caribeño de Libre Acceso), EBSCO Publishing, PROQUEST

WWW.REVHIPERTENSION.COM
WWW.REVDIABETES.COM
WWW.REVSINDROME.COM
WWW.REVISTAAVFT.COM


