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ABSTRACT

Background: The interest in herbal extracts as antimicrobial agents has increased over the past few years in endodontic
therapy. Nasturtium officinale (watercress) is a promising plant with great medicinal values. This study aimed to investigate
the antifungal activity of watercress oil in combination with calcium hydroxide against Candida albicans as intracanal
medicament.

Materials and Methods: Candida albicans was isolated from patients with necrotic root canal or failed root canal treatment.
The sensitivity of Candida albicans to different concentrations of watercress oil extract was determined by using the agar well
diffusion method in comparison with calcium hydroxide paste. The agar plate method was used to determine the minimum
fungicidal concentration (MFC) of the tested oil against the fungus. The combination of the oil extract of Nasturtium officinale
with calcium hydroxide was evaluated and compared to calcium hydroxide paste with iodoform by using the agar well diffusion
method.

Results: The oil extract exhibited antifungal activity against Candida albicans, this activity was found to be increased as the
concentration of extract increased. The tested combination of watercress oil extract with calcium hydroxide revealed larger
inhibition zones than the ones formed by each tested agent individually.

Conclusion: The oil extract of Nasturtium officinale is active against Candida albicans suggesting its potential to be used as
an intracanal medicament alone or in combination with calcium hydroxide.
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Intracanal medications with anti- microbial
action are used with the intention of maximizing
the disinfection of root canals.®) Calcium

hydroxide is the most commonly used intracanal

INTRODUCTION

Successful root canal treatment is accomplished
by complete disinfection of root canals and ) ! ! !
removal of debris by efficient delivery of medicament  ;researchers  investigated its
antimicrobial agents. @ The persistence of combination Wlthapleth(_)ra_ of v_ehlcles in orQer
microorganisms and their resistance to the to enhance its antimicrobial properties
disinfection measures are the major cause of root significantly.(” Candida albicans has been
canal treatment failure. @ Enterococcus faecalis repeatedly recovered from the canals of
is the most commonly associated bacterial species retreatment cases especially the ones with
with periapical infection and failure of root canal persistent infections.® It possesses several
treatment.® Candida albicans is the most isolated virulence factors such as adherence to many
fungus from root canal system which plays a surfac_es including dentin and_ root filling
major role in root canal treatment failure. ¥ All materials, ~ produces hydrolytic  enzymes,
this can occur as a result of inefficient shaping of undergoes morphologic transition, form biofilms,
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the canals, absence of apical sealing, voids in the
restoration of the clinical crown, missed canals. ®
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evades and modulates the host defense.® A
growing resistance of endodontic pathogens to
the common antimicrobials has been noticed and
led to an increasing efforts to the production of
high-value phytochemicals that could be used as
irrigants and intracanal medicaments. Nasturtium
officinale (watercress) plant is currently received
a lot of attention and many studies reported its
beneficial properties and confirmed it therapeutic


https://doi.org/10.26477/jbcd.v33i4.3012
mailto:mustafa_code108@yahoo.com

J Bagh Cellege Dentistry

potential for the treatment of many oral
diseases.?)

MATERIALS AND METHODS

Oil extract preparation

Nasturtium officinale (watercress) was purchased
from the local market in Baghdad city, Iraq. After
cleaning and washing, only the leaves were
collected, air dried, grinded and stored in airtight
containers and sent to extraction. The extraction
was prepared according to the method described
in the study of Mahdavi et al. @9

Patient selection and sample collection

This study was ethically approved by the Research
Ethics Committee at College of Dentistry/
University of Baghdad . It included 30 patients aged
(25-45 years) with necrotic or failed treated teeth.
The sample was collected after complete isolation
of the selected teeth with rubber dam, removal of
carious lesions, access opening to the canals and
initial instrumentation by ISO type k-files and AF
rotary file #20/04 (Fanta/ China) without any
irrigants were made. Sterile saline solution was
further applied and agitated with the last file to form
a microbial suspension. (2)

Isolation of Candida albicans

Paper points were sterilized by autoclave and then
introduced into the canal and kept for one minute
until the canal was dry. Thereafter, these paper
points were transferred into a tube containing sterile
transport media (AMIES) and sent to the laboratory
for isolation and identification. 314 After been
vortexed, the collected samples were streaked on
sabouraud dextrose agar (SDA) media and
incubated aerobically at 37°C for 48 hours.

Identification of Candida albicans

C. albicans identification was based on
microscopical examination (Gram stain), colony
morphology (on sabouraud dextrose agar) and germ
tube formation test.

In vitro experiments

Antifungal activity of different concentrations of
Nasturtium officinale oil extract against C.
albicans:

Agar well diffusion method was employed to assess
the antifungal activity of the extract. The tested oil
was prepared in four concentrations of 5, 10, 15 and
20 mg/ml in 10% dimethyl sulfoxide (DMSO). Six
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wells were prepared in Mueller Hinton Agar
(MHA) plates, four of them filled with 100l of the
different concentrations of the oil extract and the
others with calcium hydroxide paste and DMSO as
positive and negative controls respectively. The
plates were incubated aerobically for 24 hrs., at
37°C.

Determination of Minimum  Fungicidal
Concentration (MFC) of the tested oil on C.
albicans:

Final concentrations of 10, 5, 2.5, 1.25, 0.625 were
prepared from Nasturtium officinale oil and
incorporated into a sterile BHI.A to get 10 ml of agar
and the tested oil. The experimental bottles were
poured into sterile petridishes for a period until they
became hard then inoculated by streaking loop full
from activated bacteria. The petridishes were
incubated for 24 hrs. at 37°C including the control
plate (negative control) which contained BHI.A with
microbial inoculum without the addition of the tested
oil, and (positive control) plate which contained
BHI.A with different concentration of the tested oil
without bacterial inoculum. The MFC was
determined as the lowest concentration of the oil that
killed the fungus. 19

Test the combination effect of Nasturtium
officinale oil with calcium hydroxide on C.
albicans in comparison to calcium hydroxide
paste with iodoform:

Agar well diffusion method was employed to assess
the antifungal activity of the combination of oil
extract with calcium hydroxide paste. The
experiment involved mixing equal volume 1:1 of the
tested oil with calcium hydroxide paste. MFC of oil
extract and calcium hydroxide paste with iodoform
(readymade) were included in the wells.

Statistical analysis

Data were analyzed using SPSS (statistical package
of social science) software version 25. A one-way
ANOVA test was used to compare the inhibition
zone among different concentrations of the tested oil.
Tukey's HSD test was used to test any statistically
significant  difference  between each two
concentrations of the tested extract.

Independent sample t-test was used to compare the
inhibition zone between the study and control group.

RESULTS

Identification of C. albicans:

C. albicans appeared as small oval gram-positive or
budding yeast cells under microscope. On SDA, it
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was developed as creamy, white, smooth, pasty
convex with yeast smell odor and finally it showed
a positive result of germ tube formation.

Antifungal activity of different concentrations of
Nasturtium officinale oil extract against C.
albicans:

C. albicans was sensitive to all concentrations of
Nasturtium officinale oil extract and growth
inhibition zones were formed. The diameter of the
growth inhibition zone found to increase as the
concentrations of the oil increased. In contrary to
DMSO, calcium hydroxide paste revealed
antifungal activity against C. albicans. Analysis of
variance (ANOVA) test was used and the results
showed that there was a highly significant
difference (P < 0.01) among the studied
concentrations of oil extract and calcium hydroxide
paste (Table 1 and Figure 1).
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Figure 1: Antifungal activity of Nasturtium officinale oil
and calcium hydroxide paste (control) against Candida
albicans.

Table 1: Comparison among the antifungal activity (inhibition
zone diameter in mm) of Nasturtium officinale oil and calcium

hydroxide paste (control) against Candida albicans.
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comparison had been done by using Tukey's HSD
test between each two concentrations of Nasturtium
officinale oil extract .The results demonstrated that
there was a highly significant difference (P<0.01)
among oil extract concentrations except between 20
mg/ml and 15 mg/ml, 15 mg/ml and 10 mg/ml, 10
mg/ml and 5 mg/ml the difference was non-
significant (P > 0.05) (Table 2).

Table 2: Comparison among the antifungal activity (inhibition
zone diameter in mm) between each two concentration of
Nasturtium officinale oil and calcium hydroxide paste (control)
against Candida albicans.

Qil Compared Mean P-
Conc. with difference value
20 mg/ml 15 mg/ml 2.2 0.099**
10 mg/ml 3.2 0.005*
5 mg/ml 53 0.000*
Control 9.2 0.000*
15 mg/ml 10 mg/ml 1 0.776**
5 mg/ml 31 0.007*
Control 7 0.000*
10 mg/ml 5 mg/ml 21 0.127**
Control 6 0.000*
5 mg/ml Control 39 0.000*

Oil Conc. Mean  S.D. Min.  Max. F-test p-valui

20 mg/ml  20.2 2.440 17 25

15 mg/ml 18 1.826 16 21 32.453 0.000*
10 mg/ml 17 2.160 14 20
5mg/ml 149 2.025 12 18
Control 11 0.816 10 12

[*] Highly significant
Since the difference was highly significant among
extract concentrations and the control, a statistical

[*]1 Highly significant
[**] Non significant

Determination of Minimum Fungicidal
Concentration (MFC) of the tested oil on C.
albicans:

The minimum fungicidal concentration of oil extract
was 2.5 mg/ml.

The combination effect of Nasturtium officinale oil
with calcium hydroxide on C. albicans in
comparison to calcium hydroxide paste with
iodoform:

C. albicans was sensitive to the combination of
minimum fungicidal concentration of the tested oil and
calcium hydroxide paste and growth inhibition zones
were formed. Independent sample t-test was used to
compare the inhibition zone between the studied
combination and calcium hydroxide paste with
iodoform as a control. The results revealed that there
was a highly significant difference (P <0.01) between
the study and the control group (Table 3).
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Table 3: Comparison between the antifungal activity of the
study and control groups against Candida albicans.

Inhibition Study Control
Zones rou roup t-test P-value
against C. grodp g
albicans
Mean S.D. Mean S.D.
Combination
ofoil extract 1o 5108 g1 0738 9769 0.000*
with calcium
hydroxide

[*] Highly significant

Another statistical comparison was done by using
independent sample t-test to study the effect of the
studied combination and compare the inhibition zone
of the tested oil at MFC value with and without
calcium hydroxide. The tested oil with calcium
hydroxide revealed antifungal activity against C.
albicans higher than that of the tested oil alone (larger
inhibition zones diameters formation) and the
statistical difference was highly significant (P < 0.01)
(Table 4).

Table 4: Comparison between the antifungal activity of oil
extract with and without calcium hydroxide against Candida
albicans.

Inhibition without with

. . t- P-
zones calcium calcium
against C. hydroxide hydroxide tes value
albicans
Mean S.D. Mean S.D.

Oil extract 12 0.816 15 2108 -4.196 0.001*

[*] Highly significant

DISCUSSION

Many studies in the literature reported the
application of herbal extracts in endodontics. They
have been used as disinfectants of root canals,
intracanal medications, sealers for obturating
canals and as solvents of gutta percha of previously
treated teeth.® Plants oil has been reported to
have significant fungicidal effects related to its
inherent constituents. @7) The results of this study
revealed the antifungal activity of Nasturtium
officinale oil extract against C. albicans and this
activity increased as the concentration increased.
This finding is supported bya previous study that
declared the direct relation of antimicrobial
activities to the extract concentration.® It could
be explained that the higher concentrations of the

extract have higher contents of dissolved active
constituents.t*) The presence of antimicrobial
properties of watercress has been investigated and
related to its inherent phytochemicals such as
flavonoids and tannins. Flavonoids are naturally
occurring antimicrobials capable of inhibition of
nucleic acid synthesis, cytoplasmic membrane
function and energy metabolism.® Tannins are
able to inhibit microbial extracellular enzymes,
deprive the substrates necessary for microbial
growth and interrupt the active transport and
electron flow.?) Several studies reported the
antimicrobial activity of Nasturtium officinale
extracts against different pathogens. (22324 The
combination of oil extract with calcium hydroxide
paste showed a positive reaction by demonstrating
a larger inhibition zones of C. albicans than the
inhibition zones formed by each individual agent
with a highly significant difference (P < 0.01). This
finding suggests that a synergistic or additive effect
could be achieved if a higher concentration of oil
extract combined with calcium hydroxide paste.
Further ex-vivo studies are required to test the
diffusion ability of the oil into dentinal tubules.

CONCLUSION

Watercress oil extract exhibited a worth noticed
antifungal activity and it could be an effective
herbal alternative to the available synthetic
antimicrobials used in root canal treatment.
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