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Introduction

Endodontic surgery constitutes the last clinical resort
for maintaining the tooth in oral cavity. Endodontic
surgery is performed to resolve inflammatory processes
that cannot be successfully treated by conventional
techniques, which may be due to complex canal and/or
apical anatomy and external inflammatory processes "’.
Surgical procedures may also be indicated for the
resolution of procedural misadventures, to include root
perforation that may occur either during canal
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Instrumentation or post-space preparation .

Surgical treatment usually involves the placement of a
material designed to seal the root canal contents from the
periradicular tissues and repair root defects ""'. Although
numerous materials have been recommended as root-end
filling materials, none has so far been found to be totally
ideal. Most endodontic failures are attributable to
inadequate cleansing of the root canal and ingress of
bacteria and other antigens into the periradicular tissues
©9 " Therefore, in addition to sealing ability and
biocompatibility, root-end filling materials should ideally
have some antimicrobial activity.”

Mineral trioxide aggregate (MTA) is a biomaterial that
has been investigated for endodontic applications since the
early 1990s .This material has been investigated
extensively by Torabinejad et al. **”. It is now extensively
used for different pulpal and endodontic therapy .
Studies have proved that MTA also possesses bactericidal
effect on some of the facultative bacteria . Antifungal
effect of the material is also important aspect , as numerous
studies have demonstrated the incidence of fungi within
the root canals and have implicated its presence could be

the possible cause of endodontic treatment failure """

Although studies on the additional antifungal
properties of MTA have been published but none have
mentioned the minimum levels of concentration of MTA
required to be effective for its anti fungal efficacy.

The present study was thus taken up with the aim and
objectives of in vitro evaluation of anti fungal efficacy of
various concentrations of MTA at different time intervals.

Material & Methods

Candida Albicans (CA) was chosen as an indicator for
antifungal activity because it is the most common cause of
endodontic fungal infections. Candida (ATCC 10231)
strain was chosen. Stock cultures of clinically isolated C.
albicans were provided by the Microbiology laboratory,
maintained in Sabouraud agar plate. A suspension was
prepared by transferring three colonies from Sabouraud's
agar plate using 4 mm diameter platinum loop to infusion
broth in screw capped tubes and then incubated for one
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week at 37°c. Macrobroth dilution is the recommended
standard microbiological technique to test the antifungal
activity of CA against MTA. The testing was done in
(sabouraud's dextrose broth) SDB at concentrations
160mg/ml, 80mg/ml, 40mg/ml, 20mg/ml, 10mg/ml,
Smg/ml, 2.5mg/ml and 1.25mg/ml for both freshly mixed
and 24 hrs set MTA at 1 hr, 24hr, 3 days of incubation(fig1-
4). At each time period, the presence of C. albicans
colonies was assessed and recorded.

Results

Control : Negative control showed no fungal growth
at all the periods of observation. Positive control showed
fungal growth.

MTA freshly mixed 1 hr : Fungal growth seen at all
ie. 1.25mg, 2.5mg, Smg, 10mg, 20mg, 40mg, 80mg, and
concentrations of MTA

24hr : No fungal growth was seen at 80mg/ml and
160mg/ml concentrations of MTA.

3rd day : No fungal growth was seen at 160mg/ml
concentration of MTA.

MTA 24 hrs set: Observations were similar to the
freshly mixed MTA.

Discussion

The method used in this study is the serial double
dilution method. This method allows direct contact in the
solution between fungal cells and the MTA material.C.
albicans was chosen as a test organism in this study. It has
been found in the infected root canal and in the
periradicular tissue*'”. It is more commonly isolated from
persistent infections with apical periodontitis "*'”. They
may enter the pulp through dentinal tubules, deep caries
lesion, and fracture, or as contaminants from the oral
microflora during root-canal treatment "

In our study, the antifungal activity of freshly mixed
and 24hs set MTA was similar. Both FM and 24hs MTA has
no antifungal activity at 1hr of incubation. Torabinejad et
al.  reported that MTA has long setting time of 3 hours,
during this time, a chemical reaction of the mixed material
is still taking place where the mixed elements might be not
effective. After 24 hrs antifungal activity of MTA was seen
at 80mg/ml and 160mg/ml and after 3 days antifungal
activity was seen at 160mg/ml. This shows that C. albicans
might be resisting the MTA materials for only short period
of time. The antifungal effect of MTA against C. albicans
was caused by its high pH or release of diffusible

substances into the growth media .

This could explain the positive growth of the C.
albicans in both fresh and 24-h set experiment during the 1-
h observation.
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Fig. 1: 160 mg of MTA was taken in 1 ml of Fig. 2 : Serial double dilution done in Fig. 3 : 1.1 ml of broth aliquotes taken from Fig. 4 : Culturing was done on Saburods

standardized suspension of candida remaining 7 tests tube containing 0.5 ml of each tube & transferred to 2 ml of fresh dextrose agar plats
Saburods Dextrose Broth (SDB) standardized suspension of candida in SDB SDB incubated for 1 week
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Fig. 5:Action of MTAafter Thour  Fig. 6 : Action of MTA after 24 hours Fig. 7 : Action of MTA after 3 days
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