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Abstract

Mechanical enlargement of the root canals must be accompanied by copious irrigation of specific irrigants that can render
the prepared canal as bacteria-free as possible. The use of herbal alternatives has become the dernier cri owing to the
increase in antibiotic resistance against chemical medications. No study has been performed to check the antimicrobial
activity of Nigella sativa oil against the persistent endodontic pathogen, E. faecalis & hence this preliminary study aims
to compare the antibacterial potency of Nigella sativa oil against E. faecalis and compare it with 2.5% sodium
hypochlorite. Nigella sativa oil and 2.5% Sodium Hypochlorite were tested against Enterococcus faecalis-ATCC 29212
to check for their Minimum Inhibitory Concentration (MIC) by double dilution method and Mean Kill Time as a measure
of their antimicrobial potency to be used as an intracanal irrigant. The results show that Nigella sativa oil has a MIC of
0.4ul/ml while 2.5% sodium hypochlorite has a MIC of 50ul/ml against E. faecalis. Nigella sativa oil has bactericidal
effects by 30mins of its exposure to E. faecalis while 2.5% sodium hypochlorite showed reduced growth of E. faecalis at
the end of two-hour exposure. Under the limitations of this study, it was concluded that Nigella sativa seed oil has a
better antimicrobial effect than 2.5% sodium hypochlorite against E. faecalis

Keywords: Antimicrobial, E. faecalis ATCC 29212, Mean Kill Time, Minimum Inhibitory Concentration, Nigella
sativa, 2.5 % Sodium hypochlorite.
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nature of the organism poses a great threat to the skills
of an endodontist.

INTRODUCTION

The most alluring purpose of endodontic
therapy has been to eliminate infectious agents or to
considerably reduce the microbial burden from the root
canal and to prevent re-infection by ensuring a fluid

Mechanical enlargement of the root canals
must be assisted by copious irrigation of specific

tight seal. Dental pulp anatomy is bewildering due to
the presence of fins, isthmus, intercanal
communications and cul de sacs. These areas provide a
serum filled and necrotic tissue loaded medium and our
superbug- E. faecalis flourishes in this medium.

The prevalence of E. faecalis in asymptomatic
persistent endodontic infection spans from 24 to 77%. It
plays a crucial role in the aetiology of persistent
periradicular lesions. It forms majority of the bacteria
present in endodontic failures and it also survives in the
root canal as a single organism [1]. The highly complex

irrigants that can render the prepared canal as pristine as
possible.

Root canal irrigants, includes chelating agent
(ethylene diaminetetraacetic acid EDTA), acids (citric
and  phosphoric), alkaline solutions  (sodium
hypochlorite, sodium hydroxide, urea, and potassium
hydroxide), proteolytic enzymes, oxidative agents
(hydrogen peroxide and Gly-Oxide). Recently, herbal
irrigants like triphala, green tea polyphenols have been
tested [2].

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 584


http://scholarsmepub.com/sjodr/

Neha Jain et al; Saudi J Oral Dent Res, Sep 2019; 4(9): 584-588

Sodium hypochlorite (NaOCI), is the routinely
used irrigating solution. Inadvertent extrusion during
the irrigation causes severe caustic effects and
cytotoxicity on the adjacent healthy tissues. Thus, a
lower concentration 0.5-1% or 2.5% NaOC1 is more
commonly preferred by clinicians [3].

The use of herbal alternatives has become the
dernier cri owing to the increase in antibiotic resistance
against chemical medications.

Nigella sativa (N. sativa) (NS) (Family
Ranunculaceae) is rising as a miracle herb with a
plenteous historical and religious background. NS is
also known as black seed. Its main bioactive component
is Thymoquinone (TQ)[4].

The literature on the therapeutic potential of
NS in endodontics is scarce, but its miraculous powers
are very tempting and needs to be explored. No study
has been performed to check the antimicrobial activity
of nigella sativa against E. faecalis & hence this
preliminary study aims to compare the antibacterial
potency of Nigella sativa oil against E. faecalis and
compare it with 2.5% sodium hypochlorite.

MATERIALS & METHODOLOGY

Material: Strains of E. faecalis- ATCC 29212
(procured from Maratha Mandal’s Central Research
Laboratory, Belgaum), Essential Pure Black Seed OQil
(100% cold pressed by Amazing Herbs, U.S.A), 2.5%
Sodium Hypochlorite. Culture media: Brain Heart
Infusion broth (HIMEDIA M210-500G)

Minimum Inhibitory Concentration (MIC) Test
(Aerabic): [5]

It was performed using double dilution
method. 9 dilutions of each drug were done with BHI
for MIC. In the initial tube 20 pl of drug was added into
the 380l of BHI broth. For dilutions 200ul of BHI
broth was added into the next 9 tubes separately. Then
from the initial tube 200 pl was transferred to the first
tube containing 200ul of BHI broth. This was
considered as 10:2 dilutions. From 10:2 diluted tube
200 pl was transferred to second tube to make 10:2
dilution. The serial dilution was repeated up to 10:9
dilutions for each drug. From the maintained stock
cultures of required organisms, 5 pl was taken and
added into 2ml of BHI (brain heart infusion) broth. In
each serially diluted tube 200ul of above culture
suspension was added. The tubes were incubated for 24
hours and observed for turbidity.

Time Kill Curve:[5]

An equal quantity of the broth with organism
and compound was mixed then immediately it was
plated, this was noted as 0 hrs. Tubes were kept in CO2
jar till further time slot. After time interval of 5mins,
10mins, 30mins and 2hrs, it was plated and kept in the
CO2 Jar (anaerobic jar). After 48-72 hrs of incubation
the plates were removed and the colony count was
noted. The above-mentioned tests were performed in
triplicate to avoid bias in results.

RESULTS
Table 1: Minimum Inhibitory Concentrations:
Table 2: Time kill curve:

Legend 1
Table-1: Minimum Inhibitory Concentration Results
Sl Samples 100 50 25 125 6.25 3.12 1.6 0.8 0.4 0.2
No. p/ml | yl/ml | pl/ml | pl/ml | pl/ml | pl/ml | spl/ml | pl/ml | pl/ml ul/ml
E. faecalis
ATCC 29212
01 Nigella sativa oil | S S S S S S S S S R
02 2.5% NaOClI S S R R R R R R R R
01 Nigella sativa oil | S S S S S S S S R R
02 2.5% NaOCl S S R R R R R R R R
01 Nigella sativa oil | S S S S S S S S S R
02 2.5% NaOCl S S R R R R R R R R
Table-2: Time Kill Curve Results
SI No. | Samples 00 Hrs | 05 Min | 10 Min | 30 Min | 02 Hrs
E. faecalis: ATCC 29212

01 Nigella sativa oil 78 70 32 NG NG

02 2.5% NaOCI 102 96 84 72 70

01 Nigella sativa oil 70 69 34 NG NG

02 2.5% NaOCl 100 94 80 61 58

01 Nigella sativa oil 74 68 31 NG NG

02 2.5% NaOClI 98 92 81 60 54

Legend 1 NaOCI- Sodium Hypochlorite S- Sensitive R-Resistant NG- No Growth
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DISCUSSION

The leading cause of failed endodontic therapy
is the survival of microorganisms in the apical third of
the root [1]. Bacteria and their by-products form a
microbial biofilm which adheres to dentinal walls in the
infected root canals [6]. Bacterial biofilms are reported
to be the most common cause of persistent
inflammation. The morphology of root canal systems is
complex and this favours growth of bacteria in the form
of biofilms [7].

Enterococcus faecalis is a gram-positive
coccus, facultative anaerobe. It can gain access to the
root canal system during treatment, between
appointments, or even after the treatment has been
completed. It withstands extended spells of nutritional
impoverishment, it binds to dentin and invades the
dentinal tubules, forms a biofilm, alters host responses,
decreases the action of lymphocytes, possesses lytic
enzymes, uses serum as a nutritional source, resists
intracanal medicaments like Ca (OH),, [8] which makes
its complete elimination challenging.

An ideal root canal irrigant should have
antimicrobial activity, should dissolve remnants of pulp
tissue, lubricate during mechanical instrumentation, be
easily available and be inexpensive. None of the root
canal irrigant used so far is ideal, thus the hunt for new
irrigation solutions is still on [9].

Sodium hypochlorite (NaOCI), is most widely
used irrigating solution. It was used as an irrigant in
early 1919 as recommended by Coolidge. It removes
the organic component of pulp, has a varying
antibacterial action, dissolves the necrotic tissue, is
cheap, easily available and has a good shelf life [10].
5.25% concentration was the most effective solution
followed by 2.5% concentration. It does not remove the
endodontic smear layer. It has an unpleasant taste, tends
to bleach clothes and it is potentially corrosive.
Inadvertent extrusion during the irrigating procedure
causes hypochlorite accidents as it is cytotoxic and
caustic on healthy periradicular tissues. Such sodium
hypochlorite accidents are the reason for lower
concentration 0.5-1% or 2.5% being more commonly
preferred by clinicians [3, 10]. Studies have
demonstrated that 40- 60% of the root canals still have
detectable levels of cultivable bacteria after chemo-
mechanical procedures using NaOCI as the irrigant[11].

Owing to cytotoxic effects of NaOCl &
increasing antibiotic resistance, there is a constant hunt
for safer, herbal irrigant.

Nigella sativa is among the top ranked herb
and is called as the “Miracle Herb of the Century”. It
possesses an extensive scope of activities like as
analgesic, antimicrobial, and anti-inflammatory,
diuretic, antihypertensive, antidiabetic, antioxidant,

anticancer and immunomodulatory, anthelmintic,
gastroprotective, spasmolytic, bronchodilator,
hepatoprotective, renal protective properties [4].

During the investigation of the MIC of both
the Nigella sativa oil and 2.5% Sodium Hypochlorite
solution, E. faecalis strains were sensitive to the black
seed oil until the 9™ dilution (0.4pl/ml) while the E.
faecalis strains were sensitive to 2.5% sodium
hypochlorite until the 2" dilution (50 upl/ml) only.
Lower MIC values of black cumin seed oils against the
E. faecalis species is indicative of its high degree of
effectiveness against these pathogens. Time kill curve
shows absolutely no growth at the 30" minute onwards
for the Nigella sativa oil while there was growth present
until the second hour for the specimens tested against
2.5% sodium hypochlorite. While studying the
microbicidal/micro biostatic nature of these agents,
Nigella sativa oil was reported to be microbicidal, while
2.5% sodium hypochlorite solution demonstrated
reduced growth of E. faecalis.

Based on other studies it can be deducted that
the following could be the possible reasons for
incomplete elimination of E. faecalis using 2.5%
sodium hypochlorite:

Berber et al. evaluated the efficacy of 0.5%,
2.5% and 5.25% NaOCI as intracanal irrigants against
E. faecalis. They concluded that 5.25% concentration
was the most effective solution followed by 2.5%
concentration. High concentrations are associated with
cytotoxic and caustic reactions; hence a lower
concentration of 2.5% of NaOCI was used in our study.
Siqueira et al. assessed the bacterial reduction after
instrumentation using 2.5% NaOCI| as an irrigant.
Results showed that chemo mechanical preparation with
2.5% NaOCl remarkably reduced the number of
bacteria in the canal but failed to render the canal free
of cultivable bacteria in more than one-half of the cases
[10], which supports the results concluded by our study.
The persistence of E. faecalis in endodontic infection
might be aided by an enhanced resistance to sodium
hypochlorite [12]. Its antimicrobial property is
proportional to the drug concentration, as well as its
toxicity. With the reduced working time made possible
by the advent of rotary instruments and techniques for
root canal preparation, the irrigant of choice should be
one that exerts its microbial activity quickly against
resistant microorganisms found in the root canal and
dentinal tubules, such as E. faecalis [11]. Nigella sativa
has several active components including thymoquinone
(TQ), thymohydroquinone, dithymoquinone, thymol,
carvacrol, nigellimine-N-oxide, nigellicine, nigellidine,
and alphahederin [13].

Based on other studies it can be hypothesised
that the following could be the mode of action of NS.
Studies show that TQ is the major bioactive component
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and a volatile oil of NS [14]. It prevents bacterial
biofilm formation by reducing the metabolic oxidative
activity of E. faecalis & prevents cell adhesion to glass
slide surfaces [9]. It also has been shown to prevent the
attachment of bacteria to host tissues [15]. It has
selective antimicrobial property which is effective
against Gram positive bacteria. Multi drug resistant
bacteria generally possess a pump efflux which is
inhibited by NS, leading to the accumulation of the
antibiotic in the bacterial cell [16].

Its added benefits include: its candidacidal
activity [17], it is a powerful anti-oxidant [18], it has
immune-potentiating activity [17], it also induces
minimal inflammatory response and keeps the pulp vital
or capable of repair [19]. NS has been shown to reduce
the microbial flora of the infected root -canals
significantly. TQ, has an antibacterial activity and
antibiotics could potentiate its activity [14]. The anti-
inflammatory features of N. sativa are by inhibiting
histamine release from mast cells [20].

Increased contact time could lead to increased
antimicrobial activity. With regards to the safety of
Nigella sativa, the seeds’ powder did not produce any
toxic effects at very high doses (28 g/kg) when given
orally to rabbits. Its oil was also very safe when given
orally to rats (LD50 of 288 mg/kg) [21]
Administration of either the seed extract or its oil has
been shown not to induce significant adverse effects on
liver or Kkidney functions [22]. The bioactive
compounds of medicinal plants have low toxicity and
N. sativa is a promising and a significant source of
diverse types of bioactive ingredients [23].

Black cumin is inexpensive and widely
available [7] and has a long track record in traditional
medicine. Recently, it has been used for treatment of
several disorders without any reported side effects [24]
and hence it is considered a biologically accepted
material.

CONCLUSION

According to the results obtained Nigella
sativa oil proves to have a better antimicrobial activity
than 2.5% Sodium hypochlorite against E. faecalis. This
can be considered as a preliminary study as Nigella
sativa oil has never been tested against E. faecalis
strains.

However, translation of this study on tooth
models, preclinical and clinical trials are required.
Studies at the cellular and molecular levels to
investigate the exact mechanism of action of NS and
TQ, before black cumin seed oil can be conclusively be
recommended as an intra- canal irrigating solution. The
antimicrobial action of Nigella sativa oil appears
promising.
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