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Abstract
Background: Different Irrigating solutions used for root canal treatment
have different physical and chemical properties, which will render teeth
fracture. Therefore proper selection of irrigant is needed to have maximum
benefits. Aim: The aim of this study was to evaluate the effect of guava leaf
extract as endodontic irrigant on microhardness of root canal dentin.
Materials & Methods: Freshly extracted single rooted teeth were taken for
the study. The crown portion of the tooth was sectioned at the level of CEJ
and the root portion is sectioned longitudinally. These sections will be
embedded in resin mould and divided into 3 groups as guava leaf extract,
sodium hypochlorite and 17% EDTA with 10 samples per group for 20
minutes. Then the teeth were subjected to vickers hardness test. Results: The
results were expressed as Mean ± SD (n=10). The *p<0.05 statistically
significant as compared with the pretest group. p<0.01 statistically
significant as compared with 3% NaOCl and EDTA 17% group. Conclusion:
The study results showed better microhardness in guava leaf extract
followed by 17% EDTA and 3% sodium hypochlorite. Guava leaf extract can
be used as an alternative irrigant in endodontics.
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Introduction
Micro organisms like bacteria and their products play an
essential role in the pathogenesis of pulpo-periapical diseases.

which is aimed at the elimination of pre-existing organic
and inorganic debris resulting from the operative
procedures as well as the reduction of the microbial content and
it’s by products. [6]

A long‑standing endodontic infection allows bacteria to Irrigating solutions used during endodontic treatment may lead
propagate to the entire root canal system, including to alterations in the chemical structure which may in turn affect
ramifications, isthmuses, apical deltas and dentinal tubules. [1– the mechanical properties of dentin.
3]

These irrigants used for removal of the smear layer may act
In contemporary endodontics, chemomechanical preparation similarly on the smear layer as well as the root dentin.
associated with antiseptic medication has been recommended Irrigating solutions also help to reach the complicated
for infection control.
structures in root canal like accessory and lateral canals.
Despite this, residual microorganisms may persist in root It consequently leads to the exposure of collagen and
canals. [4]
eventually causes decrease in dentin microhardness.
Anatomical complexities and microbiological factors often
Pashley et al., suggested that an inverse relation exists between
pose serious threats to adequate root canal disinfection.
the dentin micro-hardness and density of the dentinal tubules.
It is a prerequisite to use endodontic irrigants in
addition to mechanical preparation to ensure the success
of root canal treatment. [5]
Root canal instrumentation comprises the combined action of
endodontic instruments, chelating agents and irrigating solutions
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Reduced micro-hardness may lead to reduction in modulus of
elasticity and flexural strength of dentin. [7] Hence the
determination of micro-hardness provides an arbitrary
assessment of the change in any mineral content of dental hard
tissues.
Sodium Hypochlorite (NaOCl) has been the most widely used
root canal irrigating solution for several decades.
It is considered to be the gold standard due to its properties of
tissue dissolution and antimicrobial activity making it the
irrigating solution of choice for treatment of teeth with pulp
necrosis.
This holds true that sodium hypochlorite has various
undesirable characteristics such as tissue toxicity, risk of
emphysema when overfilling, allergic potential, a disagreeable
smell and taste.
Moreover, it might not completely cleanse the surfaces of the
root canal walls. [8]
Chlorhexidine (CHX) is effective against both gram-positive
and gram-negative microorganisms since it is proven broadspectrum antimicrobial agent and due its substantive nature.
It is the most potent chemotherapeutic agent against many
microbes. At low concentration, it is bacteriostatic and at high
concentration bactericidal. Side effects of chlorhexidine
produces staining of teeth, altered taste, and development of
microbial resistance. [9]

availability, efficacy, safety and fewer side effects. Previously
our team has a rich experience in working on various research
projects across multiple disciplines. [35–49] Now the growing
trend in this area motivated us to pursue this project. The aim
of this study was to evaluate the effect of Psidium guajava
(guava) leaf extract as endodontic irrigant on microhardness of
root canal dentin.

Materials and Methods
Specimen preparation
Freshly extracted 30 single rooted teeth were selected for the
study and stored in 0.1% thymol solution until its use
. Non carious, non fractured, non restored, single rooted teeth
were included in the study and the carious, fractured and multi
rooted teeth were excluded from the study.
The selected samples were decoronated at the level of
Cemento-Enamel Junction (CEJ) with the help of diamond disc
in the presence of water coolant.
Then the samples were divided into 3 groups, Group 1-17%
Ethylene Diamine Tetraacetic Acid (EDTA), Group 2-3%
Sodium Hypochlorite (NaOCl) and Group 3-20% Guava leaf
extract, containing 10 samples in each group.
Then the tooth were sectioned longitudinally and mounted on
acrylic blocks [Figure 1].

Various irrigation activation systems such as sonic and
ultrasonic systems have also been used to increase the efficacy
of sodium hypochlorite in cleaning the canal system along with
lateral canals and provide improved penetration of
hypochlorite into the biofilms to eradicate the endodontic
microbes. [10]
The use of herbal plant extracts for the eradication of microbes
has been the topic of interest due to the drawbacks of sodium
hypochlorite and chlorhexidine.
Herbal extracts such as Morindacitrifolia, Green tea, Triphala,
Azadirachta Indica etc. have been used as irrigants in various
studies. These studies have proven that herbal plant extracts
eliminate microbes causing dental pathologies, thus proving its
efficacy as an antimicrobial for oral infections. [11,12] We have
numerous highly cited publications on well designed clinical
trials and lab studies. [13–27]
Psidium guajava is a phytotherapic plant commonly known as
Guava. It belongs to the Family Myrtaceae species. [28,29] The
leaves of the plant P. guajava Linn are reported to possess
antioxidant, hepatoprotective, anti-allergy, antimicrobial,
antigenotoxic, antiplasmodial, cytotoxic, antispasmodic,
cardioactive, anti cough, antidiabetic, anti inflammatory and
antinociceptive activities. [30–34]
With the increasing popularity of traditional and holistic/
alternative medicines due to their natural origin, easy

Figure 1: (a) Samples were decoronated at CEJ, (b) Mounted
on acrylic blocks.
Treatment groups
These acrylic blocks with the sectioned tooth were subjected to
Vickers hardness test and recorded as pre test evaluation
(Baseline). Then the specimens in Group 1 (n=10) were
immersed in EDTA 17%.
The specimens in Group 2 (n=10) were immersed in 3%
NaOCl. The specimens in Group 3 (n=10) were immersed in
20% Guava Leaf Extract (GLE) for 30 mins. The solution was
kept at room temperature.
After that each tooth was rinsed with distilled water and dried.
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Surface microhardness measurement

Table 1: Table shows the vickers hardness test of the treatment groups.

The surface microhardness which was measured as a pre test
evaluation is the baseline using Vickers microhardness tester.
After the treatment the vickers hardness test was done for all
the groups.The microhardness tester is equipped with
a 400X magnification lens that enables a clear view of the
indentation created by the microprobe.
The created indentation has 2 diameters of X and Y that are
precisely measured by the device and reported as d1 and d2.
The microhardness is calculated using the mean d1 and d2 and
the formula below:D: The microhardness number is inversely
correlated with the d value.
The greater the d1, d2 and consequently the total d value, the
higher the penetration of indenter into the surface and the
lower the microhardness number of the object and vice versa.
In order to confirm the accuracy of the obtained microhardness
value, each specimen was tested 3 times and the mean of all
values was reported as the microhardness number. During the
experiment, the solutions had a temperature equal to the room
temperature (approximately 30°C).
After immersion for 5 min, the specimens were rinsed with
saline solution, dried and their surface microhardness was
measured again.
Statistical analysis
Surface microhardness was measured with Vickers hardness
test and the data were analyzed using one-way ANOVA with
Dunnett’s T3 test. p<0.05 was considered statistically
significant.

Results and Observations
The results were expressed as Mean ± SD (n=10). The *p<0.05
statistically significant as compared with the pretest group.
p<0.01 statistically significant as compared with 3% NaOCl
and EDTA 17% group [Figure 2, Table 1].

Group
s

Sampl
e size

Vickers Hardness
test (VHN) mean

(n)

Vicker
s
Hardn
ess
test
(VHN)

Pvalue

Stand
ard
Deviat
ion
(SD)
Pre
test

Post
test

Pre
test

Post
test

Group
1 (17%
EDTA)

10

53.59

49.42

2.4027
7

1.5797
0

<0.05

Group
2
(3%
NaOCl
)

10

51.462

42.826

5.0530
6

1.7100
7

<0.001

Group
3 (20%
GLE)

10

52.878

63.176

1.6606
1

3.9366
6

<0.001

Discussion
The present in-vitro study evaluated the microhardness of
Psidium guajava leaf extract on the root canal dentin as an
irrigant. The results showed that there is a significant
difference between group 1 (17% EDTA) and group 2 (3%
NaOCl) and group 3 (20% GLE). The guava leaf extract (GLE
20%) showed better results with microhardness to root canal
dentin. This guava leaf extract group did not reduce or affect
the microhardness of the root canal dentin.
The main goal of root canal treatment is to clean the canal by
considering biological, chemical, and mechanical objectives.
[50,51]

After mechanical debridement, biofilm may remain
undisturbed in the anatomically challenging areas such as fins,
lateral or furcal canals, apical deltas, webs, and isthmus.
Effective disinfection in endodontics is only achieved by
augmenting mechanical preparation with antimicrobial
irrigants.
Those irrigants which are used in endodontics to remove the
root canal bacteria will have some effect on the root canal
dentin, which in turn affect the sealing ability with the
obturating material, fracture resistance. [52,53]
Hence to use an agent as endodontic irrigant clinically it
should not have the cytotoxic effect on the periapical tissues,
should help in healing of periapical tissues and lesions, should
possess antimicrobial properties, should be able to remove
the smear layer and it should not alter the physical properties
of tooth structures like root canal dentin. [54–56]

Figure 2: This figure shows the micro hardness testing results
of treatment groups.
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Psidium guajava (Guava) is considered as a poor man’s apple
rich in phytochemicals with medicinal value and hence it is
highly consumed. Gas Chromatography–Mass Spectroscopy
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(GC–MS) analysis of guava leaf extract revealed the presence
of various bioactive compounds with antimicrobial,
antioxidant, anticancer, and antitumor properties. [57] The
flavonoids such as mosin glycosides, quercetin, and quercetin
glycosides may contribute to antibacterial action of guava leaf
extracts. [58] The resistance to bacterial attacks suggested being
as a result of the polygalacturonase inhibitory proteins in the
plant cell walls of guava. The aqueous extracts of guava leaf
can cause a marked reduction in the adhesion of the early
organisms of plaque biofilm formation. [59]
The phytochemicals present in guava leaf extract are
Caryophyllene, α-copaene, cis-muurola-3,5-diene, humulene,
cyclosativene, bicycle (5.3.0) decane, 2-methylene-5-(1methylvinyl)-8-methyl,1H-benzocycloheptene,2,4a,
5,6,7,8,9,9a-octahydro-3,5,5-trimethyl-9-methylene-,(4aS-cis),
1H-cyclopropa[a]naphthalene,1a,2,3,5,6,7,7a,7boctahydro-1,1,7,7a-tetramethyl,[1aR-(1aa,7a,7aa,7ba)],
naphthalene,1,2,3,5,6,8a-hexahydro-4,7-dimethyl-1-(1methylethyl), (1S-cis), α-cadinol, α-bisabolol etc. are some of
the sesquiterpenes identified in the guava leaf extract. [60,61]
These compounds are well known for their antimicrobial, antiinflammatory, antioxidant, antiproliferative, anticancer,
antitumors and anaesthetic properties. [62–65] Our institution is
passionate about high quality evidence based research and has
excelled in various fields. [66–72] We hope this study adds to
this rich legacy.
In this study, the guava leaf extract (GLE 20%) has been used
as an endodontic irrigant on the root canal dentin. The results
showed that the guava leaf extract (GLE 20%) did not affect
the microhardness of the root dentin, followed by 3% NaOCl
and 17% EDTA. There is a significant difference between
guava leaf extract 20% and EDTA 17%. As it does not affect
the microhardness of the root canal dentin and few studies have
shown that it has good antibacterial effects, this guava leaf
extract can be considered as one of the irrigating solutions in
future.

Conclusion
Within the limitations of the study, results showed better
microhardness in guava leaf extract followed by 17% EDTA
and 3% sodium hypochlorite. It is considered to possess all
other properties to be an endodontic irrigant like cytotoxicity,
antibacterial effects etc. Hence, in future guava leaf extract can
be used as an alternative irrigant in endodontics.

REFERENCES
1. Segura JJ, Jiménez-Rubio A, Guerrero JM, Calvo JR.

Comparative effects of two endodontic irrigants, chlorhexidine
digluconate and sodium hypochlorite, on macrophage adhesion to
plastic surfaces. J Endod. 1999;25(4):243–6.
2. Bergenholtz G. Pathogenic mechanisms in pulpal disease. J
Endod. 1990;16(2):98–101.
3. Rubach WC, Mitchell DF. Periodontal disease, accessory canals
and pulp pathosis. J Periodontol. 1965;36:34–8.
4. Soares JA, Roque de Carvalho MA, Cunha Santos SM, Mendonça
RMC, Ribeiro-Sobrinho AP, Brito-Junior M, et al. Effectiveness
of chemomechanical preparation with alternating use of sodium

hypochlorite and EDTA in eliminating intracanal Enterococcus
faecalis biofilm. J Endod. 2010;36(5):894–8.
5. Peters OA. Current challenges and concepts in the preparation of
root canal systems: a review. J Endod. 2004;30(8):559–67.
6. Patil CR, Uppin V. Effect of endodontic irrigating solutions on the
microhardness and roughness of root canal dentin: an in vitro
study. Indian J Dent Res. 2011;22(1):22–7.
7. Pashley D, Okabe A, Parham P. The relationship between dentin
microhardness and tubule density. Endod Dent Traumatol.
1985;1(5):176–9.
8. Podar R, Kulkarni GP, Dadu SS, Singh S, Singh SH. In vivo
antimicrobial efficacy of 6% Morinda citrifolia, Azadirachta
indica, and 3% sodium hypochlorite as root canal irrigants. Eur J
Dent. 2015;9(4):529–34.
9. Chandrappa PM, Dupper A, Tripathi P, Arroju R, Sharma P,
Sulochana K. Antimicrobial activity of herbal medicines (tulsi
extract, neem extract) and chlorhexidine against Enterococcus
faecalis in Endodontics: An in vitro study. J Int Soc Prev
Community Dent. 2015;5(Suppl 2):S89–92.
10. Ordinola-Zapata R, Bramante CM, Aprecio RM, Handysides R,
Jaramillo DE. Biofilm removal by 6% sodium hypochlorite
activated by different irrigation techniques. Int Endod J.
2014;47(7):659–66.
11. Kumarasamy B, Manipal S, Duraisamy P, Ahmed A,
Mohanaganesh S, Jeevika C. Role of aqueous extract of morinda
citrifolia (Indian noni) ripe fruits in inhibiting dental cariescausing streptococcus mutans and streptococcus mitis. J Dent.
2014;11(6):703–10.
12. Mensudar R, Geethapriya N, Prabhakar J. Cleaning efficacy of
triphala (An Indian Herbal Medicine) and green tea polyphenol
used as irrigants on removal of smear layer: A sem Study Biomed
Pharmacol J. 2015;8:303-307.
13. Rajendran R, Kunjusankaran RN, Sandhya R, Anilkumar A,
Santhosh R, Patil SR. Comparative evaluation of remineralizing
potential of a paste containing bioactive glass and a topical cream
containing casein phosphopeptide-amorphous calcium phosphate:
an in vitro study. Pesqui Bras Odontopediatria Clin Integr.
2019;19:e4668.
14. Nasim I, Nandakumar M. Comparative evaluation of grape seed
and cranberry extracts in preventing enamel erosion: An optical
emission spectrometric analysis. J Conserv Dent. 2018;21(5):
516-520.
15. Rajakeerthi R, Ms N. Natural product as the storage medium for
an avulsed tooth–a systematic review. Cumhuriyet Dental Journal.
2019;22(2):249-256.
16. Manohar MP, Sharma S. A survey of the knowledge, attitude, and
awareness about the principal choice of intracanal medicaments
among the general dental practitioners and nonendodontic
specialists. Indian J Dent Res. 2018 1;29(6):716-720.
17. Siddique R, Sureshbabu NM. Qualitative and quantitative analysis
of precipitate formation following interaction of chlorhexidine
with sodium hypochlorite, neem, and tulsi. J Conserv Dent.
2019;22(1):40-47.
18. Ramesh S, Teja K, Priya V. Regulation of matrix
metalloproteinase-3 gene expression in inflammation: A
molecular study. J Conserv Dent. 2018;21(6):592–596.
19. Azeem RA, Sureshbabu NM. Clinical performance of direct
versus indirect composite restorations in posterior teeth: A
systematic review. J Conserv Dent. 2018;21(1):2-9.
20. Poorni S, Srinivasan MR. Probiotic Streptococcus strains in caries
prevention: A systematic review. J Conserv Dent. 2019;22(2):
123-128.

Annals of Medical and Health Sciences Research | Volume 11 | Issue S2 | May, 2021

93

Priyangha, Kumar, Ramesh:Effectiveness of Various Endodontic Irrigants on the Microhardness of the Root Canal Dentin-An In vitro Study

21. Jenarthanan S, Subbarao C. Comparative evaluation of the

efficacy of diclofenac sodium administered using different
delivery routes in the management of endodontic pain: A
randomized controlled clinical trial. J Conserv Dent. 2018;21(3):
297-301.
22. Malli Sureshbabu N, Selvarasu K, V JK, Nandakumar M, Selvam
D. Concentrated growth factors as an ingenious biomaterial in
regeneration of bony defects after periapical surgery: a report of
two cases. Case Rep Dent. 2019;22:7046203.
Govindaraju
L, Neelakantan P, Gutmann JL. Effect of root canal
23.
irrigating solutions on the compressive strength of tricalcium
silicate cements. Clin Oral Investig. 2017;21(2):567-571.
24. Khandelwal A, Palanivelu A. Correlation Between dental caries
and salivary albumin in adult population in chennai: an in vivo
study. Braz Dent Sci. 2019;22 (2):228-233.
Sathyanarayanan
U, Ramarao S. CRA Grid - A preliminary
25.
development and calibration of a paper-based objectivization of
caries risk assessment in undergraduate dental education. J
Conserv Dent. 2019;22(2):185-190.
26. Siddique R, Nivedhitha MS. Effectiveness of rotary and
reciprocating systems on microbial reduction: A systematic
review. J Conserv Dent. 2019;22(2):114-122.
27. Janani K, Sandhya R. A survey on skills for cone beam computed
tomography interpretation among endodontists for endodontic
treatment procedure. Indian J Dent Res. 2019;30(6):834-838.
Jang
M, Jeong S-W, Cho SK, Ahn KS, Lee JH, Yang DC, et al.
28.
Anti-inflammatory effects of an ethanolic extract of guava
(Psidium guajava L.) leaves in vitro and in vivo. J Med Food.
2014;17(6):678-85.
29. Flavia AG, Manoel AN. Antibacterial activity of GUAVA,
Psidium guajava Linnaeus, leaf extracts on diarrhea-causing
enteric bacteria isolated from Seabob shrimp, Xiphopenaeus
kroyeri (Heller). Rev Inst Med Trop Sao Paulo. 2008;50(1):11-5.
30. Jayakumari S, Anbu J, Ravichandiran V, Nithya S, Anjana A,
Sudharani AD. Evaluation of toothache activity of methanolic
extract and its various fractions from the leaves Psidium guajava
linn. Int J Pharm Bio Sci. 2012;3(2):238-249.
31. Jose J, Krishnamma S, Peedikayil F, Aman S, Tomy N, Mariodan
JP. Comparative evaluation of antimicrobial activity of QMiX,
2.5% Sodium Hypochlorite, 2% Chlorhexidine, guava leaf extract
and aloevera extract against Enterococcus faecalis and Candida
albicans - An in-vitro Study. J Clin Diagn Res. 2016;10(5):ZC20–
3.
32. Jaiarj P, Wongkrajang Y, Thongpraditchote S, Peungvicha P,
Bunyapraphatsara N, Opartkiattikul N. Guava leaf extract and
topical haemostasis. Phytother Res. 2000;14(5):388–91.
33. Nayak N, Varghese J, Shetty S, Bhat V, Durgekar T, Lobo R, et al.
Evaluation of a mouthrinse containing guava leaf extract as part of
comprehensive oral care regimen- a randomized placebocontrolled clinical trial. BMC Complement Altern Med. 2019
21;19(1):327.
34. Ukwueze SE, Osadebe PO, Okoye FBC. A new antibacterial
benzophenone glycoside from Psidium guajava (Linn.) leaves. Nat
Prod Res. 2015; 29(18):1728–34.
Ponnulakshmi
R, Shyamaladevi B, Vijayalakshmi P, Selvaraj J. In
35.
silico and in vivo analysis to identify the antidiabetic activity of
beta sitosterol in adipose tissue of high fat diet and sucrose
induced type-2 diabetic experimental rats. Toxicol Mech Methods.
2019;29(4):276–90.
36. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of
adhesion of Streptococcus mutans, plaque accumulation on
zirconia and stainless steel crowns, and surrounding gingival

94

inflammation in primary molars: randomized controlled trial. Clin
Oral Investig. 2020;24(9):3275–80.
37. Subramaniam N, Muthukrishnan A. Oral mucositis and microbial
colonization in oral cancer patients undergoing radiotherapy and
chemotherapy: A prospective analysis in a tertiary care dental
hospital. J Investig Clin Dent. 2019;10(4):e12454.
38. Girija ASS, Shankar EM, Larsson M. Could SARS-CoV-2induced hyper inflammation magnify the severity of corona virus
disease (CoViD-19) leading to acute respiratory distress
syndrome? Front Immunol. 2020; 27(11):1206.
Dinesh
S, Kumaran P, Mohanamurugan S, Vijay R, Singaravelu
39.
DL, Vinod A, et al. Influence of wood dust fillers on the
mechanical, thermal, water absorption and biodegradation
characteristics of jute fiber epoxy composites. J Polym Res.
2020;27(1).
40. Thanikodi S, Singaravelu D Kumar, Devarajan C, Venkatraman V,
Rathinavelu V. Teaching learning optimization and neural network
for the effective prediction of heat transfer rates in tube heat
exchangers. Therm Sci. 2020;24:575–81.
Murugan
MA, Jayaseelan V, Jayabalakrishnan D, Maridurai T,
41.
Kumar SS, Ramesh G, et al. Low velocity impact and mechanical
behaviour of shot blasted SiC wire-mesh and silane-treated
aloevera/hemp/flax-reinforced SiC whisker modified epoxy resin
composites. Silicon Chem. 2020;12(8):1847-56.
Vadivel
JK, Govindarajan M, Somasundaram E, Muthukrishnan
42.
A. Mast cell expression in oral lichen planus: A systematic
review. J Investig Clin Dent. 2019;10(4):e12457.
43. Chen F, Tang Y, Sun Y, Veeraraghavan VP, Mohan SK, Cui C. 6shogaol, a active constiuents of ginger prevents UVB radiation
mediated inflammation and oxidative stress through modulating
NrF2 signaling in human epidermal keratinocytes (HaCaT cells). J
Photochem Photobiol B. 2019;197:111518.
44. Manickam A, Devarasan E, Manogaran G, Priyan MK,
Varatharajan R, Hsu C-H, et al. Score level based latent
fingerprint enhancement and matching using SIFT feature.
Multimed Tools Appl. 2019;78(3):3065–85.
45. Wu F, Zhu J, Li G, Wang J, Veeraraghavan VP, Krishna Mohan S,
et al. Biologically synthesized green gold nanoparticles from
induce growth-inhibitory effect on melanoma cells (B16). Artif
Cells Nanomed Biotechnol. 2019;47(1):3297–305.
46. Ma Y, Karunakaran T, Veeraraghavan VP, Mohan SK, Li S.
Sesame inhibits cell proliferation and induces apoptosis through
inhibition of STAT-3 translocation in thyroid cancer cell lines
(FTC-133). Biotechnol Bioprocess Eng. 2019;24(4):646–52.
47. Ponnanikajamideen M, Rajeshkumar S, Vanaja M, Annadurai G.
In vivo type 2 diabetes and wound-healing effects of antioxidant
gold nanoparticles synthesized using the insulin plant
Chamaecostus cuspidatus in albino rats. Can J Diabetes.
2019;43(2):82–9.e6.
48. Vairavel M, Devaraj E, Shanmugam R. An eco-friendly synthesis
of Enterococcus sp.-mediated gold nanoparticle induces
cytotoxicity in human colorectal cancer cells. Environ Sci Pollut
Res Int. 2020;27(8):8166–75.
49. Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar
S. N6-adenosine methylation (m6A): a promising new molecular
target in hypertension and cardiovascular diseases. Hypertens Res.
2020;43(2):153–4.
50. Aniketh TN, Idris M, Geeta IB, Nandakishore KJ, Sahu GK, Arul
PT, et al. Root canal irrigants and irrigation techniques: A review.
Journal of Evolution of Medical and Dental Sciences. 2015;4(27):
4694–701.
51. Jain P, Bds FY. Role of herbs in root canal irrigation-A review.
Vol. 9, IOSR J Pharm Bio Sci. 2016;8(2):95-99.

Annals of Medical and Health Sciences Research | Volume 11 | Issue S2 | May, 2021

Priyangha, Kumar, Ramesh:Effectiveness of Various Endodontic Irrigants on the Microhardness of the Root Canal Dentin-An In vitro Study

52. Al-Zubaidi AK, Al-Azzawi AKJ. The effect of various endodontic

irrigants on the sealing ability of biodentine and other root
perforation repair materials: in vitro study. J Bagh College
Dentistry. 2014;325(2215):1–17.
Yaman
E, Aslan B, Yılmaz F. Evaluation of the effects of two
53.
different rotary systems and various irrigants on the fracture
resistance of teeth. Yeditepe Dental Journal. Yeditepe Dental
Journal 2019;15(1):45-52.
54. Cecchin D, Soares Giaretta V, Granella Cadorin B, Albino Souza
M, Vidal C de MP, Paula Farina A. Effect of synthetic and naturalderivedel endodontic irrigant solutions on mechanical properties
of human dentin. J Mater Sci Mater Med. 2017;28(9):141.
55. Lopes HP. Wettability of irrigants used in root canal treatment.
Dentistry. 2015;5(3).
56. Garberoglio R, Becce C. Smear layer removal by root canal
irrigants. A comparative scanning electron microscopic study.
Oral Surg Oral Med Oral Pathol. 1994;78(3):359–67.
57. Shaheena S, Chintagunta AD, Dirisala VR, Sampath Kumar NS.
Extraction of bioactive compounds from Psidium guajava and
their application in dentistry. AMB Express. 2019 28;9(1):208.
58. Biswas B, Rogers K, McLaughlin F, Daniels D, Yadav A.
Antimicrobial activities of leaf extracts of guava (Psidium guajava
L.) on two gram-negative and gram-positive bacteria. Int J
Microbiol. 2013;20:746165.
59. Ravi K, Divyashree P. Psidium guajava: A review on its potential
as an adjunct in treating periodontal disease. Pharmacogn Rev.
2014;8(16):96–100.
60. He Q, Venant N. Antioxidant power of phytochemicals from
Psidium guajava leaf. Journal of Zhejiang University-SCIENCE
A. 2004;5(6):676–83.
61. Blancas-Benitez FJ, Gonzalez-Aguilar GA, Sayago-Ayerdi SG.
Guava (Psidium guajava). Fruit and Vegetable Phytochemicals.
2017; 1067–76.
62. Zahin M, Ahmad I, Aqil F. Antioxidant and antimutagenic
potential of Psidium guajava leaf extracts. Drug Chem Toxicol.
2017;40(2):146–53.
63. Chen H-Y, Yen G-C. Antioxidant activity and free radicalscavenging capacity of extracts from guava (Psidium guajava L.)
leaves. Food Chem. 2007;101(2):686–94.

64. Noushad MC, Balan B, Basheer S, Usman SB, Muhammed Askar

MK. Antimicrobial efficacy of different natural extracts against
persistent root canal pathogens: an in vitro study. Contemp Clin
Dent. 2018 Apr;9(2):177–81.
Varghese
J, Ramenzoni LL, Shenoy P, Nayak UY, Nayak N, Attin
65.
T, et al. In vitro evaluation of substantivity, staining potential, and
biofilm reduction of guava leaf extract mouth rinse in combination
with its anti-inflammatory effect on human gingival epithelial
keratinocytes. Materials. 2019;12(23):3903.
66. Vijayashree Priyadharsini J. In silico validation of the nonantibiotic drugs acetaminophen and ibuprofen as antibacterial
agents against red complex pathogens. J Periodontol. 2019;90(12):
1441–8.
67. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini
extract induced reactive oxygen species-mediated apoptosis in
human oral squamous carcinoma cells. J Oral Pathol Med.
2019;48(2):115–21.
68. Ramesh A, Varghese S, Jayakumar ND, Malaiappan S.
Comparative estimation of sulfiredoxin levels between chronic
periodontitis and healthy patients - A case-control study. J
Periodontol. 2018;89(10):1241–8.
69. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of
adhesion of Streptococcus mutans, plaque accumulation on
zirconia and stainless steel crowns, and surrounding gingival
inflammation in primary molars:randomized controlled trial. Clin
Oral Investig. 2020;24(9):3275-3280.
70. Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation
of salivary metabolomics in oral leukoplakia and oral squamous
cell carcinoma. J Oral Pathol Med. 2019;48(4):299–306.
71. Pc J, Marimuthu T, Devadoss P. Prevalence and measurement of
anterior loop of the mandibular canal using CBCT: A cross
sectional study. Clin Implant Dent Relat Res. 2018;20(4):531-534.
72. Ramadurai N, Gurunathan D, Samuel AV, Subramanian E,
Rodrigues SJL. Effectiveness of 2% Articaine as an anesthetic
agent in children: randomized controlled trial. Clin Oral Investig.
2019;23(9):3543–50.

Annals of Medical and Health Sciences Research | Volume 11 | Issue S2 | May, 2021

95

