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ABSTRACT

Introduction: Cyclic lipopeptides, lantibiotics are newer
antimicrobials showing promising efficacy against various gram-
positive micro-organisms. Daptomycin is a cyclic lipopeptide
antibiotic with potent bactericidal activity against most gram-
positive organisms. Nisin is a naturally occurring antimicrobial
peptide produced by strains of Lactococcus lactis.

Aim: To compare the antimicrobial efficacy of cyclic lipopeptide
antibiotics with beta-lactamase inhibitors (Daptomycin-Ceftaroline)
at 40 pyg and 80 pg, lantibiotics (Nisin) at 25 mg and 50 mg,
bisbiguanide (2% Chlorhexidine) and 3% Sodium hypochlorite
against E. faecalis biofilm when used as irrigating solutions.

Materials and Methods: Forty-five primary teeth were
decoronated, sectioned along the midsagittal plane and each
half was used as a sample. E. faecalis, biofilm which was
grown on the tooth surface for three weeks, was removed by
vortexing and an emulsion was prepared by adding 1.5 mL of
saline. The samples were distributed into six groups (n=15,
each group), Group |: D1-Daptomycin mixed with ceftaroline at
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INTRODUCTION

Primary tooth acts as the best space maintainer [1], in cases of
irreversible damage to the primary teeth; pulpectomy can be done to
preserve the tooth in the position [2]. As there is a higher prevalence
of Enterococci, Streptococci and Candida in persistent root canal
infections in primary teeth, chemomechanical preparation with 2.5%
sodium hypochlorite significantly reduces the number of bacteria in
the canal but does not make the canal free of cultivable bacteria.
The facultative bacteria such as Staphylococci and Enterococci,
once established are more likely to survive chemo-mechanical
instrumentation [3].

Various irrigants have been used so far in dentistry such as saline,
distiled water, sodium hypochlorite, Chlorhexidine, Ethylene
Diamine Tetra Acetic Acid (EDTA), etc. In spite of the use of various
combinations of these irrigating solutions, the complete elimination
of the microorganisms is not achieved [4]. Thus, efforts should be
continued in the pharmaceutical industry to develop novel products
for the treatment of resistant organisms as there is only limited
number of agents that are effective against biofims.

Cyclic lipopeptides, beta-lactamase inhibitors, lantibiotics and
cationic bisbiguanides have promising antimicrobial efficacy against
various gram-positive micro-organisms. Daptomycin is a cyclic
lipopeptide antibiotic produced as a minor component of a complex
lipopeptide mixture (A21978C) by the soilactinomycete Streptomyces
roseosporus with potent bactericidal activity against most gram-

80 pg, Group Il: D2-Daptomycin mixed with ceftaroline at 40 ug,
Group lll: N1-Nisin at 25 mg, Group IV: N2-Nisin at 50 mg,
Group V: CHX- 2% Chlorhexidine, Group VI: NaOCI -3% Sodium
hypochlorite. The disks of medicaments were prepared and
placed in the petri dishes and zone of inhibition was assessed.
Data obtained were analysed by One-way Analysis of Variance
test and Post-Hoc multiple comparisons test and paired t-test.

Results: Intragroup comparison showed no statistical
significance when the mean zone of inhibition was observed
after two days and seven days in all the groups except for
NaOCI group (p-value=0.023.) When intergroup comparison
was done, D2 showed highest inhibition of bacteria followed by
D1>N2>CHX>N1>NaOCI at 2" day. At 7" day D2 had highest
zone of inhibition followed by CHX>D1>N2>N1>NaOCI.

Conclusion: Daptomycin mixed with ceftaroline at 80 ug
showed better antibacterial effect than all the tested groups
but the cost and availability make them difficult to use as an
intracanal irrigant.

Chlorhexidine, Canal disinfection, Daptomycin, Nisin, Primary teeth

positive organisms including Methicillin Resistant Staphylococcus
aureus (MRSA), Vancomycin Resistant Staphylococcus aureus
(VRSA) and Enterococci (VRE). It acts by insertion of the lipophilic
Daptomycin tail into the bacterial cell membrane, causing rapid
membrane depolarisation and a potassium ion efflux, followed by
arrest of Deoxyribonucleic Acid (DNA), Ribonucleic Acid (RNA) and
protein synthesis resulting in bacterial cell death [5].

Daptomycin along with ceftaroline as the initial combination
therapy produces rapid and sustained bactericidal activity and
prevents Daptomycin resistance. Ceftaroline is a broad spectrum
cephalosporin active against gram-positive cocci including MRSA
and VRE. Lantibiotics contain the characteristic polycyclic thioether
amino acids lanthionine or methyllanthionine, as well as the
unsaturated amino acids dehydroalanine and 2-aminoisobutyric
acid produced by a large number of gram-positive bacteria.

Nisin is a naturally occurring antimicrobial peptide produced
by strains of Lactococcus lactis. It binds to lipid Il, a cell wall
precursor lipid component of target bacteria and disrupts cell
wall production [2]. Johnson IH et al., were the first ones to work
on Nisin; they demonstrated fewer numbers of streptococci
in the dental plague of monkeys that received Nisin in their
foods [5]. Later in a study by Howell TH et al., Nisin-based
antimicrobial mouth rinse showed promising clinical results in
prevention of plaque buildup and gingival inflammation in beagle
dogs [6].
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Chlorhexidine (CHX) is a cationic bisbiguanide used as intracanal
medicament and root canal irrigant because of its various properties
such as substantivity, hydrophobic and hydrophilic nature and
antimicrobial activity against a wide range of microorganisms [7].

The use of the above-suggested antibiotics when used individually
as irrigating solutions reduce the occurrence of E. faecalis from the
root canals [2, 7]. Until now no published literature is available in
which the combination of cyclic lipopeptide antibiotics with beta-
lactamase inhibitors (Daptomycin mixed with Ceftaroline) and
lantibiotics (Nisin) are evaluated in a single study. Hence the aim
of the present study was to evaluate the antimicrobial efficacy of
combination of cyclic lipopeptide antibiotics with beta-lactamase
inhibitors (Daptomycin mixed with Ceftaroline), lantibiotics (Nisin)
and cationic bisbiguanide (Chlorhexidine) against Enterococcus
faecalis biofim.

MATERIALS AND METHODS

The study protocol was analysed and approved by the Institutional
Review Board of SVSIDS/PEDO/4/2016, India. It was an in-vitro studly.

Forty-five single rooted primary teeth were collected from
January 2017 to July 2018, Department of Pedodontics and
Preventive Dentistry, Sri Venkata Sai Institute of Dental Sciences,
Mahabubnagar, Telangana, India. Teeth with 2/3“ root intact were
included and teeth having internal and external root resorption and
canal calcifications were excluded from the studly.

Sample Size Calculation

A sample size calculator (Sample Size Determination in Health
Studies, World Health Organization https://www.rnoh.nhs.uk/sites/
default/files/sample_size_formula_for_a_comparative_study.pdf)
was used for sample size calculation as follows. Power at 90% and
B at 10%, the sample size turned out to be 15 teeth in each group.
Thus, 45 single-rooted teeth were sectioned along the midsagittal
plane and each half was used as a sample.

The extracted teeth were made free from debris by cleaning with
5.25% sodium hypochlorite and were stored in 0.1% thymol
solution until used. The tooth sections were decoronated with
a diamond disk under water coolant and the root length was
standardised to 8 mm. Canal debridement was done using rotary
files in a sequence starting from S1, S2 and F1. (Dentsply, India
Pvt., Ltd., India) In between change of the files, the canals were
irrigated with 5 mL of 3% sodium hypochlorite and 10 mL of saline
alternatively. Smoothening was done using the Arkansans stone
followed by autoclaving. (Unique clave, C-279, Confident Dental
equipments Ltd., India).

E. faecalis suspension was prepared by a growing pure culture of E.
faecalis (ATCC 29212) in Mueller Hinton broth and the suspension
was standardised in MC FARLAND units. The standardised E.
faecalis suspension along with the tooth samples in a test tube
was incubated in an incubator at 37°C for three weeks to allow
the formation of biofilm. The culture medium was replaced every
alternate day to avoid nutrient depletion and accumulation of toxic
end products. The bacterial samples incubated in brain heart
infusion agar were taken every week to check for cell viability and
purity of the culture [8].

After three weeks the tooth samples were transferred to another
test tube containing 0.9% 1.5 mL of saline and the biofilm formed
was removed from the tooth by vortexing in a cyclo mixer (CM 101,
Remi Equipments) and a bacterial emulsion was prepared.

The petridishes were placed in an incubator at 37°C for about

10 minutes to allow the complete absorption of the bacterial
emulsion thereby preventing excessive diffusion of the medicaments.

0.001 gm (1 mg) of daptomycin (Glenmark Pharmaceuticals,
Mumbai, India) along with ceftaroline (Wuhan Paruisi Trading Co.
Ltd, Wuhan, China) was dissolved in 250 yL of distilled water so that
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each 10 pL of the solution contained 40 pg of daptomycin mixed
with ceftaroline. 0.1 g (100 mg) of Nisin (Bimal Pharmaceuticals,
Mumbai, India) was dissolved in 100 mL of distilled water so that
each 1 pL of the solution contained 1 mg of Nisin.

Apilot study was done using four serial dilutions of the medicaments,
daptomycin  mixed with ceftaroline and nisin. The various
concentrations used were Daptomycin mixed with Ceftaroline at
40 g, 80 pg, 120 pg, 160 pg and Nisin at 10 mg, 25 mg, 50 mg
and 100 mg. Taking into consideration the zone of inhibition, 40 pg
and 80 pg of daptomycin mixed with ceftaroline and 25 mg and
50 mg of nisin were taken as the baseline concentrations. The
lower concentrations than the baseline concentrations did not
exhibit the complete elimination of the microorganism around its
surroundings and when higher concentrations were evaluated there
was incomplete absorption of the medicaments onto the disk and
an overestimation of the antimicrobial efficacy of the medicament
was observed. Hence, 40 ug and 80 pg of daptomycin mixed with
ceftaroline and 25 mg and 50 mg of nisin were taken. A 20 pL
of 2% Chlorhexidine (Stedman Pharmaceuticals Pvt., Ltd., Tamil
Nadu) and 3% sodium hypochlorite (Vishal Dentocare Pvt., Ltd.,
India) were used.

Hi-media disks were placed in the agar petri dishes and the
medicament solutions were added to the disks with the help
of micropipettes and labelling of the disks were done as D1
(Daptomycin+ceftaroline at 40 pg), D2 (Daptomycin+ceftaroline
at 80 pg), N1 (Nisin at 25 mg), N2 (Nisin at 50 mg), CHX (2%
Chlorhexidine) and NaOCI (3% sodium hypochlorite). The petridishes
were incubated at 37°C and the zones of inhibition were evaluated
on 2" day and 7™ day [Table/Fig-1] [8].

[Table/Fig-1]: Samples with medicament discs.

STATISTICAL ANALYSIS

Data obtained were statistically analysed by One-way Analysis of
Variance test and Post-Hoc multiple comparisons test and paired
t-test. p-values <0.05 were considered as statistically significant.

RESULTS

Daptomycin mixed with ceftaroline at 40 ug concentration showed
minimum zone of inhibition of 11 mm and 11.8 mm, Maximum zone
of inhibition of 20.7 mm and 20 mm at 2" day and 7" day.

Daptomycin mixed with ceftaroline at 80 ug concentration showed
highest inhibition of the bacteria with a minimum zone of inhibition of
14.9 mm and 13.8 mm, maximum zone of inhibition of 24 mm and
23.3 mm at 2" day and 7" day.

Nisin at 256 mg showed a minimum zone of inhibition of 10.4 mm

and 10.8 mm, maximum zone of inhibition of 17.3 and 15.7 at
2" day and 7" day.
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Nisin at 50 mg showed a minimum zone of inhibition of 11.8 mm
and 12.4 mm, maximum zone of inhibition of 14.9 mm and 14.3 mm
at 2" day and 7" day.

CHX group showed a minimum zone of inhibition of 13 mm and
12.4 mm, maximum zone of inhibition at 14.7 mm and 14.9 mm at
2nd day and 7" day.

NaOCI group showed a minimum zone of inhibition of 6.8 mm and
7.1 mm and the maximum zone of inhibition at 8.9 mm and 9.4 mm
at 2" day and 7" day [Table/Fig-2,3].

[Table/Fig-2]: Comparison of Zone of inhibition at 2™ day.

-_"l'.w{

[Table/Fig-3]: Comparison of Zone of inhibition at 7™ day.

Intragroup comparison showed no statistical significance when the
zone of inhibition was observed after 2" day and 7™ day in all the
groups except for NaOCI group (p-value=0.023). The [Table/Fig-4]
when intergroup comparison was done, daptomycin mixed with
ceftaroline at 80 pg showed highest inhibition of bacteria followed
by daptomycin mixed with ceftaroline at 40 pg, Nisin at 50 mg,
2% chlorhexidine, Nisin at 25 mg and 3% NaOCI after 2 days after
2n day.

After seven days daptomycin mixed with ceftaroline at 80 pg
had highest zone of inhibition followed by 2% chlorhexidine,
daptomycin mixed with ceftaroline at 40 pg, Nisin at 50 mg, Nisin
at 25 and 3% NaOCI. Among all the tested groups, daptomycin
mixed with ceftaroline at 80 ug showed the highest inhibition of
bacteria. The antimicrobial efficacy of nisin was comparable with
chlorhexidine.

www.jcdr.net

Groups Days n Min Max Mean S.D p-value
2 15 11 20.7 15.6 2.9

D1 0.212
7 15 11.8 20 14.8 2.6
2 15 14.9 24 18.4 3

D2 0.072
7 15 13.8 23.3 17.7 3.1
2 15 10.4 17.3 12.7 2.2

N1 0.65
7 15 10.8 156.7 12.4 1.2
2 15 11.8 20 14.9 2.5

N2 0.389
7 15 12.4 18.2 14.3 1.5
2 15 13 17.4 14.7 1.4

CHX 0.513
7 15 12.4 18 14.9 1.9
2 15 6.8 10.5 8.9 1.3

NaOClI 0.023
7 15 71 10.7 9.4 1.4

[Table/Fig-4]: Shows comparison of the mean zone of inhibition of all groups at
2 day and 7" day.
p-value <0.05 was considered as statistical significant

D1-Daptomycin and Ceftaroline at 40 ug, D2-Daptomycin and Ceftaroline at 80 ug, N1-Nisin at
25 mg, N2-Nisin at 50 mg, CHX-2% Chlorhexidine, NaOCI-3% Sodium hypochlorite, Min-Minimum,
Max-Maximum, SD-Standard deviation

DISCUSSION

NaOCI group showed the least antimicrobial effect when compared
with all the other groups except saline group. The least antimicrobial
property of NaOCI might be attributed to various factors such as
the time in contact with the target site, concentration at the target
site, temperature of the solution and the volume of the solution.
Statistical significance was observed when NaOCI was used for two
days and seven days (p-value=0.023). There was an increase in the
antimicrobial effect after seven days when compared to two days
due to longer period of contact of NaOCI with the target site. This is
in accordance with the study done by Du T et al., who stated that
the killing of bacteria in infected dentin by disinfecting solutions is
time-dependent [9]. NaOCl showed a zone of inhibition of 24.35 mm
in a study done by Ramezanali F et al., which is much higher than
the zone of inhibition in the present study. It might be because of the
higher volume of NaOCl i.e., 3 mL used [10].

Apart from NaOCI the other irrigating agent that has a higher
bactericidal effect against E. faecalis is 2% (CHX) [11]. CHX found
in mouthwash in 0.12% concentration takes too long to kill bacteria
during the endodontic procedure and it is not practically possible
to leave 0.12% CHX in the canal for several hours [12]. CHX due
to its substantivity effect remains antibacterial for several weeks
after it is placed in the canal [13,14]. CHX group showed a mean
zone of inhibition of 14.7 at 2 days and 14.9 at 7 days which is not
statistically significant. (p-value=0.513) The mean zone of inhibition
was 17+2 mm and 16.0850 mm in studies conducted by Mistry KS
et al., and Palaniswamy U et al., [15,16].

The antimicrobial action of CHX was comparable to that of Nisin
at 50 mg concentration after 2 days and 7 days. The antimicrobial
action of CHX was higher than that of 3% NaOCI after 2 days and
7 days (p-value <0.0001) and lower than that of daptomycin and
ceftaroline at 40 pg and 80 pg. This might be due to the different
mechanism of action of the medicaments as mentioned earlier.
Evidence from the medical field, however, suggests an increase in
CHX-resistant bacterial strains. The acquisition of resistance is not
related to change in the cell surface hydrophobicity but it is due to
alterations in the protein composition [17]. Daptomycin along with
ceftaroline as the initial combination therapy produces rapid and
sustained bactericidal activity and prevents Daptomycin resistance
[18]. Hence a combination of daptomycin mixed with ceftaroline
was used in this study.

The antimicrobial action of daptomycin mixed with ceftaroline at
80 pg was higher than daptomycin and ceftaroline at 40 pg. It might
be because of the higher concentration of the medicament at the
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target site. Nisin binds to lipid Il, a cell wall precursor lipid component
of target bacteria and disrupts cell wall production [2].

The antimicrobial action of nisin at 50 mg was comparable with that
of 2% chlorhexidine and higher than that of 3% sodium hypochlorite.
This is in accordance with the study conducted by Somanath G et
al., who compared the efficacy of 2% CHX, Linezolid, and Nisin in
reducing the Colony Forming Unit (CFU) of E. faecalis at 24 hours,
72 hours, and 1-week intervals and concluded that Nisin was found
to be most effective in reducing the bacterial count of Enterococcus
faecalis in one week and its action was found to be comparable with
Chlorhexidine [2].

Turner SR et al., stated that Nisin is comparable with calcium
hydroxide in its ability to eliminate E. faecalis both within the root
canal and associated canal wall radicular dentine in vitro [19].
According to Balto HA et al., MTAD, when used in combination
with Nisin, appears to be effective and potent as intracanal irrigating
solution [20]. According to Tong Z et al., Nisin might be a suitable
and effective drug in the prevention of dental caries and root canal
therapies [21]. The antimicrobial action of nisin was lower than
that of daptomycin and ceftaroline, it might be because of the low
solubility of nisin which was observed during the present study.

LIMITATION

The study is an in-vitro study the effect on the underlying tooth buds
is not known. The biocompatibility of the medicaments to the oral
environment could not be assessed.

CONCLUSION

However, the limitation of its usage is because of the cost and
availability. Daptomycin mixed with ceftaroline at 80 pg showed
better antibacterial effect than all the tested groups but the cost and
availability make them difficult to use as an intracanal irrigant.

Fututre Recommendation: The natural ingredient Nisin was found
to have a similar antimicrobial activity to that of chlorhexidine and
can be used as a substitute.

REFERENCES

[1] Khanna P, Sunda S, Mittal S. Keep my space-A review article.
2015;1(1):11-15.

[2] Somanath G, Samant PS, Gautam V, Birring OJ. To comparatively evaluate
the antimicrobial efficacy of chlorhexidine, nisin and linezolid as an intracanal
medicament on Enterococcus faecalis: An in vitro study. Indian J Dent Res.
2015;26(6):613-18.

[3] Hegde AM, Lakshmi PK. Prevalence of selected microorganisms in the pulp space
of human deciduous teeth with irreversible pulpitis. Endo. 2013; 25(1):107-11.

IJOHD.

[4]

[8]

[6]

[7]

(8]

[9]

[a]

[11]

N2
[13]

[14]

18]

[16]

N7

[18]

9]

[20]

[21]

Goliya Sneha et al., Antimicrobial Efficacy of Lipopeptide Antibiotic, Lantibiotic and Cationic Bisbiguanide Against Enterococcus faecalis

Dumani A, Yoldas O, Yilmaz S, Akcimen B, Seydaoglu G, Kipalev A, et al. In vitro
susceptibility of E. faecalis and C. albicans isolates from apical periodontitis to
common antimicrobial agents, antibiotics and antifungal medicaments. J Clin
Exp Dent. 2012;4(1):e1-e7.

Johnson IH, Hayday H, Colman G. The effects of nisin on the microbial flora
of the dental plaque of monkeys (Macaca fascicularis). J Appl Bacteriol.
1978;45(1):99-109.

Howell TH, Fiorellini JP, Blackburn P, Projan SJ, De la Harpe J, Williams RC. The
effect of a mouthrinse based on nisin, a bacteriocin, on developing plaque and
gingivitis in beagle dogs. J Clin Periodontol. 1993;20(5):335-39.

Piper C, Draper LA, Cotter PD, Ross RP, Hill C. A comparison of the activities
of lacticin 3147 and nisin against drug-resistant Staphylococcus aureus and
Enterococcus species. J Antimicrob Chemother. 2009;64(3):546-51.

Taneja S, Kumar P, Malhotra K, Dhillon J. Antimicrobial effect of an oxazolidinone,
lantibiotic and calcium hydroxide against Enterococcus faecalis biofilm: An in
vitro study. Indian J Dent. 2015;6(4):190-94.

Du T, Wang Z, Shen Y, Ma J, Cao Y, Haapasalo M. Effect of long-term exposure
to endodontic disinfecting solutions on young and old Enterococcus faecalis
biofilms in dentin canals. J Endod. 2014;40(4):509-14.

Ramezanali F, Samimi S, Kharazifard M, Afkhami F. The in vitro antibacterial
efficacy of persian green tea extract as an intracanal irrigant on Enterococcus
faecalis biofilm. Iran Endod J. 2016;11(4):304-08.

Sassone LM, Fidel RA, Murad CF, Fidel SR, Hirata R Jr. Antimicrobial activity
of sodium hypochlorite and chlorhexidine by two different tests. Aust Endod J.
2008 Apr;34(1):19-24.

Deutsch AS. Irrigation: when to use what. Dentistry Today. 2011;30(7):96-98.
Rasimick BJ, Shah RP, Musikant BL, Deutsch AS. Bacterial colonisation of
root canal dentine previously treated with endodontic irrigants. Aust Endod J.
2010;36(2):70-73.

Mohammadi Z. Chlorhexidine gluconate, its properties and applications in
endodontics. Iran Endod J. 2008;2(4):113-25.

Mistry KS, Sanghvi Z, Parmar G, Shah S, Pushpalatha K. Antibacterial efficacy
of Azadirachta indica, Mimusops elengi and 2% CHX on multispecies dentinal
biofilm. J Conserv Dent. 2015;18(6):461-66.

Palaniswamy U, Lakkam SR, Arya S, Aravelli S. Effectiveness of N-acetyl
cysteine, 2% chlorhexidine, and their combination as intracanal medicaments on
Enterococcus faecalis biofim. J Conserv Dent. 2016;19(1):17-20.

Kitagawa H, Izutani N, Kitagawa R, Maezono H, Yamaguchi M, Imazato S.
Evolution of resistance to cationic biocides in Streptococcus mutans and
Enterococcus faecalis. J Dent. 2016;47:18-22.

Werth BJ, Barber KE, Ireland CE, Rybak MJ. Evaluation of ceftaroline, vancomycin,
daptomycin, or ceftaroline plus daptomycin against daptomycin-nonsusceptible
methicillin-resistant Staphylococcus aureus in an in vitro pharmacokinetic/
pharmacodynamic model of simulated endocardial vegetations. Antimicrob
Agents Chemother. 2014;58(6):3177-81.

Turner SR, Love RM, Lyons KM. An in-vitro investigation of the antibacterial
effect of nisin in root canals and canal wall radicular dentine. Int Endod J. 2004;
37(10):664-71.

Balto HA, Shakoor ZA, Kanfar MA. Combined effect of a mixture of tetracycline,
acid, and detergent, and Nisin against Enterococcus faecalis and Actinomyces
viscosus biofims. Saudi Med J. 2015;36(2):211-15.

Tong Z, Huang L, Ling J, Mao X, Ning Y, Deng D. Effects of intracanal irrigant
MTAD Combined with nisin at sub-minimum inhibitory concentration levels on
Enterococcus faecalis growth and the expression of pathogenic genes. PloS
One. 2014; 9(3):€90235.

PARTICULARS OF CONTRIBUTORS:

SRS

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Balaji Kethineni,

Professor, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.

E-mail: balajipgi@rediffmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2019 Jun, Vol-13(6): ZC32-ZC35

Postgraduate, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.
Reader, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.

Professor and Head, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.
Professor, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.

Senior Lecturer, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.
Professor, Department of Paediatric and Preventive Dentistry, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, India.

Date of Submission: Feb 24, 2019
Date of Peer Review: Apr 01, 2019
Date of Acceptance: May 10, 2019

Date of Publishing: Jun 01, 2019



