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ABSTRACT

Aim: This study aimed to evaluate the antibacterial efficacy of non-antibacterial drugs—diclofenac, omeprazole, and
cetirizine—against Enterococcus faecalis when used as intracanal medicaments at time interval of 24 hr and 7 days in
endodontic treatments.

Settings and Design: An in-vitro comparative study

Materials and Method: The study comprised of four test groups- Group — 1 [Ca (OH), (16mg/ml)], Group — 2 [Diclofenac
sodium (400 mg/ml)], Group — 3 [Omeprazole (4 mg/ml)], Group — 4 [Cetirizine (2 mg/ml)], each group contained 10
samples, which were evaluated for antibacterial efficacy using agar well diffusion test. The experimental specimens were
then placed on agar plates inoculated with E. faecalis, and the area of inhibition was calculated.

Statistical analysis: Antibacterial efficacy was evaluated using multiple group comparison using One-way Anova, Posthoc
Tukey test and Paired t-test.

Results: All the experimental groups exhibited bacterial inhibition; however, group 2 exhibited highest antibacterial activity
compared to group 1,3 and 4.

Conclusion: This study demonstrates the promising antibacterial efficacy of non-antibacterial drugs, particularly
diclofenac sodium, when used as intracanal medicament against Enterococcus faecalis, highlighting its potential as an

effective alternative in endodontic treatments.
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INTRODUCTION

Microorganisms play a key role in the development of periapical
and pulpal disorders.['l Sometimes complete disinfection of canals
is very difficult to achieve because of the complex anatomical
variations of root canal. The most frequent survivors present in
root canal failure cases are Enterococcus faecalis in very high
proportion. It can survive in extreme conditions and has the ability
to form biofilms.'? Hence, the use of antibacterial agents in the
form of intracanal medicament is inevitable to eliminate
endodontic microflora.*?

Common choices include calcium hydroxide, chlorhexidine,
double antibiotic paste, triple antibiotic paste, iodine-based
solutions, etc., which are widely used for their antimicrobial
properties, though each has limitations like resistance, staining or
weakening of root canal dentine structure on prolonged use.
Among the various intracanal medicaments available for use,
calcium hydroxide (Ca [OH]2) is the most frequently used
medicament since many years. But it has a drawback that it does
not destroy the biofilm of E. faecalis, subsequently resulting in
newer antibacterial compounds being proposed as a substitute.®’
In recent years, the rise of antibiotic resistance has prompted the
exploration of non-antibacterial drugs for their potential
antibacterial properties when used as an intracanal medicament.
They include some antihistamines, antipsychotics, tranquillizers,
anti-hypertensives, local anesthetics and even NSAIDs etc. All of
these drugs with moderate to powerful anti-microbial properties
have been classified under the common term “non antibiotics”.®

Diclofenac sodium (DCS) is an NSAID that belongs to the
phenylacetic acid family. In endodontics, effective pain
management is sometimes challenging. The efficacy of Diclofenac
sodium using different delivery routes for preventing post-
endodontic pain has been studied with favorable results.
Diclofenac sodium (DS), part of the NSAID family, has
demonstrated a high bactericidal action on Gram-positive and
Gram-negative bacteria by suppressing bacterial DNA synthesis.’
Recently, proton pump inhibitors (PPIs) were proposed as an
adjuvant to intracanal medicaments. Although the role of proton
pump in the survival of resistant endodontic pathogens is known,
limited research is carried out to evaluate the antibacterial
efficacy of PPIs.'” Cetirizine, an antihistamine commonly used to
alleviate allergy symptoms, has garnered attention for its
potential role in managing root canal infections. Emerging studies
suggest that cetirizine's anti-inflammatory properties may help to
mitigate pain and swelling associated with dental infections,
offering a complementary approach to traditional analgesics. "

That is why need for the study arises to compare these non-
antibacterial drugs for their antibacterial efficacy against E.
faecalis when used as an intracanal medicament. The null
hypothesis of the study was that there is no difference in

Diameter of inhibition zone (in mm)

GROUPS 24 h

Ca(OH)2 40 mm
Diclofenac sodium 68 mm
Omeprazole 13 mm
Cetirizine 34 mm

On comparison of the parameter of Diameter of inhibition zone (in
mm) at 7 days the highest mean is seen in Group 2 (6.8) followed
by Group 1 (4.2), Group 4 (3.2), and the least value in Group 3
(0.75). This parameter is statistically significant with a test value
of 210.174* and p value of <0.001.

On comparison of the parameter of difference between 24 hours
and 7 days the highest mean is seen in Group 3 (0.65) followed by

antimicrobial efficacy of Diclofenac Sodium, Ca (OH),, Cetirizine
and Omeprazole against E. faecalis when used as an intracanal
medicament at interval of 24hr and 7 days evaluation.

Material and Methodology

Bacterial strains and media

The American-type culture collection 29212 of E. faecalis was
obtained and nourished in brain-heart infusion broth. The agar
diffusion test method was used to evaluate the antibacterial
activity of materials. To adjust for turbidity, inoculum density was
set at 0.5 McFarland (1.58 x 108 bacteria/ml).["3

Preparation of medicament

All the medicaments were precured in powder form and mixed
with distilled water.

Group - 1 [Ca (OH)2 (16mg/ml)]: One milliliter of distilled water
was mixed with 16 mg powder to attain a concentration of 16
mg/ml.

Group - 2 [Diclofenac sodium (400 mg/ml)]: One milliliter of
distilled water was mixed with 400 mg powder to attain a
concentration of 400 mg/ml.

Group - 3 [Omeprazole (4 mg/ml)]: Ten milliliter of distilled water
was mixed with 40 mg powder to attain a concentration of 4
mg/ml.

Group - 4 [Cetirizine (2 mg/ml)]: 250 milliliter of distilled water
was mixed with 500 mg powder to attain a concentration of 16
mg/ml.

Agar well diffusion assay

The experiment required a total of 8 Mueller-Hinton agar plates,
2 plates for each group. The bacteria were seeded on agar
plates. Cotton swabs were used to ensure an even distribution of
bacteria cultivated on the agar plates. Wells of 7 mm in diameter
and 4 mm in depth were punched out. 5 wells per 1 Mueller-Hinton
agar plate. About 0.1 ml of the test material was filled into each
well. Incubation of the plates was done aerobically at 37°C for 24
hours. After incubation, a blinded examiner measured the zone of
bacterial inhibition around each well as the shortest distance
(mm) from the initial point of bacterial growth to the outer margin
of the well with an inhibition zone. measuring scale.

Evaluation of inhibition zone were done after 24 h and 7 days
interval.

Results

On comparing the medicaments, a notable difference in the
diameter of the growth inhibition zones was observed between
the four medicaments, with the greatest diameter seen for
Diclofenac sodium followed by Ca (OH):, cetirizine and
omeprazole. On comparison of the parameter of Diameter of
inhibition zone (in mm) at 24 h, the highest mean is seen in Group
2 (6.8) followed by Group 1 (4), Group 4 (3.4), and the least value
in Group 3 (1.4). This parameter is statistically significant with a
test value of 67.818 and p value of <0.001.

Table 1: Diameter of inhibition zone (in mm) at 24 H and 7
days evaluation

7 days

42 mm

68 mm

7.5 mm
32 mm

Group 4 (0.2), Group 2 (0), and the least value in Group 1 (-0.2).
This parameter is statistically significant with a test value of
11.272 and p value of <0.001. Posthoc analysis shows that the
significant differences are seen between Group 1 and Group 3,
Group 2 and Group 3, Group 3 and Group 4.
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Figure 2: Posthoc Turkey test showing difference between the 24 hours and 7 days values

Group 1

Group 2

Group 3

Group 4

F /welch

P value

Diameter of inhibition zone (in
mm) 24 h

4+1.027

6.8+0.789

1.4+0.516

3.4+0.994

67.818

<0.001

Diameter of inhibition zone (in
mm) 7 days

4.2+0.753

6.8+0.789

0.75+0.264

3.2+1.033

210.174*

<0.001

Difference between 24 hours and 7
days

-0.2+0.35

0+0

0.65+0.474

0.2+0.35

11.272

<0.001

8

7
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Diameter of inhibition zone (in mm) 24 h

HGroupl M Group?2

0.75

3.2

Diameter of inhibition zone (in mm) 7 days

® Group 3

Differencce between 24 hours and 7 days

Group 1

Group 2

Group 3

Group 4

Group 4

Table 2: One way Anova test showing difference between the 24 hours and 7 days values

Table 3: Paired t-test to compare the 24 hours and 7 days values

Mean
difference
N Mean £ SD +SD t P VALUE
Diameter of inhibition zone (in mm) 24 h 10 4£1.03
Group 1 Diameter of inhibition zone (in mm) 7 days 10 4.2+0.75 -0.2+0.35 -1.81 0.104
Diameter of inhibition zone (in mm) 24 h 10 6.8+0.79
Group 2 Diameter of inhibition zone (in mm) 7 days 10 6.8+0.79
Diameter of inhibition zone (in mm) 24 h 10 1.4+0.52
Group 3 Diameter of inhibition zone (in mm) 7 days 10 0.75+0.26 0.65+0.47 | 4.33 0.002
Diameter of inhibition zone (in mm) 24 h 10 3.4£0.99
Group 4 Diameter of inhibition zone (in mm) 7 days 10 3.2+1.03 0.2+0.35 1.81 0.104
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DISCUSION

The development of antibiotic resistance has led to the evolution
of alternative methods for the disinfection of root canals. In light
of this, the antimicrobial efficacy of non-steroidal anti-
inflammatory drugs (NSAIDs), proton pup inhibitors (PPI),
antihistaminines were compared with Ca (OH): to analyze their
effectiveness as an intracanal medicament against E. faecalis in
this study. 101214

In this study, concentration of 400 mg/ml for Diclofenac sodium
was used as the study aimed to determine the maximum efficacy
of the drug against E. faecalis, particularly given the bacteria’s
known resistance to many conventional treatments. A
concentration of 16 mg/ml was chosen for Ca (OH):2 as it is
consistent with the typical formulations used in endodontic
practice. This concentration reflects what is commonly used in
clinical settings as an intracanal medicament. A study conducted
by Maji et al. in 2017 on antimicrobial activity of cetirizine
dihydrochloride against many pathogens, it was concluded that
antimicrobial spectrum of the drug ranged from 200 - 2000 pg/ml
for tested Gm +ve and Gm -ve microorganisms. E. faecalis being
highly resistant microorganism the concentration of 2 mg/ml was
chosen to evaluate maximum potential antibacterial activity of
the drug."

The concentration of 4mg/ml was chosen for Omeprazole as it is
low enough to minimize potential toxicity to surrounding tissues,
which is critical when evaluating a drug not primarily intended for
antibacterial use. The concentration has been selected based on
previous research that examined omeprazole's effects in different
contexts, providing a foundation for comparison and ensuring
methodological consistency with recognized practices.®
Enterococcus faecalis was chosen for this study due to its
prevalence as a resistant bacterial species commonly found in
persistent endodontic infections. E. faecalis is known for its
intrinsic resistance to many conventional antibacterial agents,
making it an important target for evaluating the efficacy of
alternative treatments. '

The agar well diffusion test was used in this study to assess the
antibacterial efficacy of the non-antibacterial drugs against
Enterococcus faecalis as it provides clear visual results in the form
of inhibition zones around the wells, making it easy to measure
the effectiveness of each drug against the bacterial strain.' The
results of this study indicate a notable antibacterial efficacy of
non-antibacterial drugs against Enterococcus faecalis.
Specifically, diclofenac sodium emerged as the most effective
agent, surpassing the efficacy of both calcium hydroxide (Ca
(OH)2) and the other non-antibacterial drugs tested, namely
cetirizine and omeprazole. '

Diclofenac sodium, a non-steroidal anti-inflammatory drug
(NSAID), demonstrated a significant ability to inhibit the growth
of E. faecalis. This finding is intriguing, considering its primary use
is not in antibacterial treatment. Diclofenac sodium’s superior
antibacterial properties can be attributed to its ability to
penetrate bacterial cell membranes and disrupt cellular
functions.l'"” This non-steroidal anti-inflammatory drug (NSAID)
may inhibit the synthesis of bacterial proteins or affect the
bacterial metabolism, leading to reduced viability of E. faecalis.
Salem Milani et al. (2013) and Chockattu et al. (2018) also
showed superior results of diclofenac sodium when compared to
Ca (OH)2 in his study in.'20

The drug's anti-inflammatory properties may also contribute to
creating a more favorable environment for the healing process in
endodontic treatments. Higher concentrations of diclofenac
sodium can enhance its antibacterial effects. ' Calcium hydroxide,
known for its antimicrobial properties, served as a standard
comparison in this study. Its alkaline pH is effective in neutralizing
the acidic environment that many bacteria, including E. faecalis,
thrive in. The slightly lower efficacy of calcium hydroxide
compared to diclofenac in this study might suggest that while both
agents are effective, the multifaceted action of diclofenac may
provide a more potent antibacterial effect in this context.?"?
This study's results indicate that while cetirizine may contribute
to overall treatment, its efficacy as a standalone intracanal
medicament is limited.

Cetirizine, an antihistamine, showed some antibacterial activity,
albeit less pronounced than that of diclofenac and calcium
hydroxide. Its mechanism may involve interference with bacterial
adhesion or modulating the immune response, but further
research is needed to clarify its exact antibacterial properties.
Although cetirizine is primarily an antihistamine, some studies
have suggested it may have modulating effects on bacterial
growth or biofilm formation. '3

Omeprazole, primarily a proton pump inhibitor used for gastric
acid management, showed the least antibacterial activity in this
context.['% A study conducted by Wagner et al. (2011) showed
synergistic effect of omeprazole in combination with Ca (OH)2
which was superior to Ca (OH). when used alone.?*?> But
omeprazole does not have enough antimicrobial efficacy when
used alone.®! Thus, it showed its antibacterial efficacy at 24h
evaluation but it gradually decreased at 7-day evaluation as E.
faecalis might have developed resistance against omeprazole.
The results of this study underscore the potential of repurposing
non-antibacterial drugs for endodontic treatment. While
traditional antibacterial agents have their place, incorporating
effective alternatives like diclofenac sodium could enhance
therapeutic outcomes. The use of these drugs as adjuncts to
standard treatments might help in managing infections more
effectively, especially in cases resistant to conventional therapies.

CONCLUSION

In conclusion, this study demonstrates the promising antibacterial
efficacy of non-antibacterial drugs, particularly diclofenac
sodium, when wused as intracanal medicaments against
Enterococcus faecalis. The superior performance of diclofenac
sodium, followed by calcium hydroxide, cetirizine, and
omeprazole, highlights its potential as an effective alternative in
endodontic treatments. These findings suggest that the
repurposing of non-antibacterial agents may offer valuable
therapeutic options in combating resistant strains of bacteria
commonly found in root canal infections. Further research is
warranted to explore the underlying mechanisms and to assess the
clinical implications of these results in endodontic practice.
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