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Abstract

The application of antimicrobial intracanal medication is recommended to remove bacteria that could not be removed from
the root canal system after instrumentation and irrigation of the root canals. The aim of the present study was to evaluate the
effects of calcium hydroxide alone and calcium hydroxide in combination with ibuprofen and ciprofloxacin on RANKL and
OPG levels in periapical lesions cases. Thirty single rooted teeth with periapical lesions which require root canal treatment
were randomly divided in to 2 groups; Group I- calcium hydroxide and Group II- calcium hydroxide with combination of
ibuprofen and ciprofloxacin. After access opening and working length determination, interstitial fluid of the apical tissues was
collected using paper points to assess the RANKL and OPG levels. Following which cleaning and shaping of the root canals
were done and intracanal dressing was given (Group I n=15, Group II n=15). In the second appointment, medicaments were
removed, and second sampling was performed using the same method. The RANKL and OPG levels were measured by the
enzyme-linked immunosorbent assay, and the RANKL/OPG ratio was calculated. RANKL and OPG levels in pretreatment
were Group I -0.75 pg/ml and 0.22 pg/ml and for Group II it was 0.72pg/ml and 0.2 pg/ml respectively. Post treatment
RANKL and OPG were in group I 0.55 pg/ml and 0.67pg/ml and in group II it was 0.48 and 0.34pg/ml respectively. There
was a significant difference between the groups in RANKL/OPG ratio, post treatment which showed RANKL and OPG
ratio in the post treatment was less in Group I (0.8) compared with Group II (1.40) (p=0.02) (p < 0.05). With in the limita-
tions of the study it proved that addition of ibuprofen and ciprofloxacin to calcium hydroxide did not have any extra benefit
in lowering the RANKL/OPG ratio in petiapical lesion cases.
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Introduction recommended to eliminate remaining microbes in the root canal,

dentinal tubules, accessory canals, canal irregularities and in the

Bacterial infection of the dental pulp results in pulpal destruc- periapical/periodontal tissue to reduce periapical inflammation,

tion, and subsequently stimulates an inflammatory cell response
and destruction of bone in the periapex. Bacterial components,
including lipopolysaccharides, induce the production of many

encourage periapical healing and control inflammatory bone re-
sorption [2].

polypeptide mediators, or cytokines, by inflammatory cells. These
cytokines, which include macrophage-derived interleukin-1 beta,
interleukin-1 alpha and tumor necrosis factor, and lymphocyte-
derived lymphotoxin, have been shown to potently stimulate bone
resorption and to inhibit reparative bone formation in vitro and in
vivo [1]. The most common species recovered in over one-third
of the root canal teeth with persisting periapical lesion is the En-
terococcus faecalis (E. Faecalis). Enterococcus faecalis is a gram-
positive, facultative anaerobic, coccoid bacteria. Medicaments are

*Corresponding Author:
Lakshmi Thangavelu,

Calcium hydroxide exerts antibacterial effects in the root canal
system as long as a high pH is maintained. It was shown that a
7-day application of a calcium hydroxide medicament was suffi-
cient to reduce canal bacteria to a level that gave a negative culture
[3]. It has also been shown that an aqueous calcium hydroxide
paste and a silicone oil-based calcium hydroxide paste are effec-
tive in the elimination of enterococcus faecalis in dentinal tubules
[4].
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Non-steroidal antiinflammatory drugs (NSAIDs) are commonly
used medicines for the management of pain and inflammation
in dentistry. Studies have demonstrated that some NSAIDs have
antibacterial action [5]. This property has been more extensively
studied about ibuprofen in comparison with other NSAIDs. Ibu-
profen is a potent anti inflammatory, analgesic and antipyretic
agent with less gastrointestinal side effects. Intracanal or systemic
application of ibuprofen has also shown to reduce post-operative
endodontic pain [6]. Ibuprofen has exhibited profound antibacte-
rial effects against both gram-positive and gram-negative bacteria.
It has also shown synergism with other antibiotics [7].

Ciprofloxacin has antimicrobial activity against most Gram-nega-
tive bacilli and cocci. The usage of local antibiotics in endodontic
treatment was advocated by Grossman in 1951. Since then nu-
merous antibiotics have been used during endodontic treatment.
Local application of ciprofloxacin like intracanal medicament in
endodontics enhances many positive prospects, including a com-
plete or near-complete bacterial elimination, and higher local drug
concentrations in addition to minimizing systemic adverse effects.
The antibiotic combination has proved advantageous with the us-
age of triantibiotic paste [8].

There has been only one in vitro study comparing calcium hy-
droxide combined with ciprofloxacin or ibuprofen in terms of
antimicrobial action and pH changes [9]. Currently, one of the
concerns in endodontics is the treatment of teeth with necrotic
pulps and periapical pathosis, because treatment failure is higher
than in cases without periapical disease [10]. In teeth with chronic
periapical lesions, there is a greater prevalence of gram-negative
anaerobic bacteria disseminated throughout the root canal sys-
tem, including apical bacterial biofilm [11]. Because these areas
are not reached by instrumentation, the use of a root canal me-
dicament is recommended to aid in the elimination of these bac-
teria and to increase the possibility of clinical success [12]. Teeth
with and without radiographically visible periapical disease could
be considered as different pathological entities requiring different
treatment regimens. Where bone loss has occurred, the use of a
root canal medicaments not between treatment sessions is recom-
mended by some, because the success of treatment in cases with
periapical pathosis is directly related to the elimination of bacteria
from the root canal system. The procedures and medications used
in root canal treatment should lead not only to bacterial death but
also to the inactivation of bacterial endotoxin [13].

We have numerous highly cited publications on well designed
clinical trials and lab studies [14-29]. This has provided the right
platforms for us to pursue the current study. Our aim of the pre-
sent study was to evaluate the effects of calcium hydroxide and
calcium hydroxide in combination with ibuprofen and ciprofloxa-
cin affects the RANKL and OPG levels which in turn influences
the bone resorption in periapical lesions cases.

Materials and Method
Patient Selection:

Total of 30 patients who underwent root canal treatment with
periapical lesions were taken in the study. The study protocol re-
ceived institutional approval from the Ethics Committee of the
university. The study group consisted of patients aged between
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25-60 years undergoing root canal treatment with periapical le-
sions for single rooted teeth. Exclusion criteria includes medically
compromised patients, pregnancy, steroid therapy, metabolic dis-
order patients. All the patients who were included in the study
were informed about the treatment procedure and possible com-
plications were also explained to them. Informed consent was
taken from them.

Specimen Preparation:

Teeth were isolated and disinfected using 30% H202 v/v and
2.5% NaOCl for 30sec then 5%.

sodium thiosulphate was used to inactivate the 2.5% NaoCl. Dur-
ing instrumentation the root canals were irrigated with 2ml 1%
NaOCI The canals were then irrigated again with distilled water
for 1min after root canal instrumentation. To obtain the test sam-
ples, 3 sterile paper points were placed in to the root canals be-
yond 2mm root apex and were kept in position for 60sec. There-
after the paper points were cut 4mm from the tip. Samples were
stored in sterile tubes that contain PBS at - 80°C.

Preparation Of Chemicals:
The study consists of two groups
Group 1: Treatment with Calcium hydroxide paste;

Group 2: Treatment with Calcium hydroxide + Ibuprofen + Cip-
rofloxacin.

Group 1: 5mg of Calcium hydroxide powder was dissolved in 1ml
of sterile water.

Group II: 95mg of Calcium hydroxide powder mixed with 2.5mg
of Ibuprofen and 2.5mg ciprofloxacin in 1ml of sterile water.

The medicaments were placed in the root canal and access cavity
closed with temporary filling,

Three days later the root canals medication was removed and
cleaned with 17% EDTA and then with distilled water. The inter-
stitial fluid was collected from the apical tissue through the paper
points that were used to dry the root canal and stored at -80°C.
The RANKL and OPG ELISA kit was purchased from Elab bio-
sciences commercial kit.

Estimation RANKL:

Pipetted out 100ul of standards and test samples in to the ap-
propriate wells and incubated the plate at room temperature for
1 hour, centrifuge at 300 rpm and then washed the wells. Added
100 pl of Biotin Labelled Antibody into each well. Incubated the
plate at room temperature 25°C for 1 hour, centrifuge at 300rpm
on an orbital microplate shaker. Added 100 pl of Streptavidin-
HRP Conjugate into each well. After washing, 100 pl of substrate
Solution was added into each well. The incubation time may be
extended up to 20 minute if the reaction temperature is below
20°C. Absorbance was read within 5 minutes using a microplate
reader set to 450 nm.

Estimation Of OPG:
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About 100plof antibody was coated on a microtiter plate and in-
cubated overnight Then, 100 pL of diluted sample and standards
were added to appropriate wells and covered with adhesive strips
followed by incubation for two hours at room temperature. Later,
100 uL (each) of working dilution of streptavidin-horseradish
peroxidase (HRP) and substrate solution were added to each well,
after washing the plate three times with wash buffer between each
addition, and incubated for 20 minutes at room temperature. Fi-
nally, 50 uL of stop solution was added to each well to stop en-
zyme reaction and the color generated was read at 450 nm. The
concentration of OPG in the tested samples was calculated using
the standard curve plotted using the optical density values with
the standards.

The data was collected and subjected to statistical analysis using
independent t test and the significance level was set at 0.05.

Results and Discussion

RANKL and OPG levels in pretreatment wete Group I - 0.75pg/
ml and 0.22 pg/ml and for Group II it was 0.72pg/ml and 0.2
pg/ml tespectively. Post treatment RANKL and OPG were in
group I 0.55 pg/ml and 0.67pg/ml and in group II it was 0.48
and 0.34pg/ml respectively. Following placement of intracanal
medicament, in Group I, RANKL< OPG showing a haemostatic
condition. in Group II RANKL >OPG showing an inflammatory
condition. RANKL and OPG ratio of Group I (0.8pg/ml )was
lesser than Group 1I(1.4pg/ml) [Table 1] There was a significant
difference between the groups in RANKL/OPG ratio, post treat-
ment which showed RANKL and OPG ratio in the post treat-
ment was less in Group I (0.8) compared with Group 1I (1.40)
(p=0.02), (p < 0.05) [Figure 1].
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According to the results of our study, there were no statistically
significant differences among the groups in terms of pre and post
treatment levels of RANKL/OPG. With in the groups there was
a significant difference in the RANKL/OPG ratio in group II and
decrease in the group I, post treatment.

Bone resorption is regulated by the interaction between RANKL
and OPG-31,32. Although RANKL controls the activation and
maturation of pre osteoblasts via the interaction between RANKL
and its receptor RANK on the preosteoclast surface, OPG, which
is a decoy receptor for RANKIL, prevents the interaction between
RANK and RANKIL. RANKL produced by osteoblast lineage
cells and activated T lymphocytes is the essential factor for osteo-
clast formation, fusion, activation, and survival, thus resulting in
bone resorption and bone loss. The effects of RANKL are coun-
teracted by OPG which acts as a soluble neutralizing receptor.
RANKL and OPG are regulated by various hormones, cytokines,
and various mesenchymal transcription factors. The discovery
and characterization of RANKI., RANK, and OPG, have led to
a detailed understanding of bone resorption in periapical lesions
and may form the basis of innovative therapeutic strategies [30].

Root canal treatment usually results in complete healing of peri-
apical lesions. However, according to the results of the present
study, there was no statistically significant difference between the
pre- and post treatment RANKL/OPG ratio. This could be ex-
plained by the amount of apically extruded debris, instrumenta-
tion which may lead to the deterioration of periapical healing [31].

A previous cell culture study conducted by Deepak et al evaluated
the effect of calcium hydroxide on the level of RANKL/OPG
and concluded that there was a statistically significant difference
between the control and calcium hydroxide treatment [32]. This is

Table 1. Table represents the RANKL and OPG levels of both the groups, pre and post treatment. In pre-treatment,
RANKL > OPG in Group I as well as Group II. Post treatment it was found that RANKL< OPG in Group I and in Group II
RANKL<OPG. RANKL/OPG ratios post treatment was 0.8pg/ml in group I and 1.4pg/ml in group II.

Pre Treatment (mean) | Post Treatment (mean)
Parameters Group I Group II Group I Group 1T
RANKL (pg/ml) 0.75 0.72 0.55 0.48
OPG (pg/ml) 0.22 0.2 0.67 0.34
RANKIL/OPG 3.4 3.6 0.8 1.4

Figure 1. Bar chart represents the RANKL and OPG ratio of both the groups in pre and post treatment. X axis shows the
RANKL and OPG ratio of two groups, pre and post treatment. Y axis shows the mean of RANKL and OPG. It is found
that the RANKL and OPG ratio in the post treatment was less in Group I (blue) (0.8) compared with Group II (red) (1.40).
(p=0.002), p < 0.05, statistically significant.
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