OPEN ACCESS https://scidoc.org/IJDOS.php

International Journal of Dentistry and Oral Science (IJDOS)
ISSN: 2377-8075

Evaluation Of Surface Tension And Antioxidant Properties Of Essential Oils

Research Article

Krishnakanth Jaju', Iffat Nasim®”

' Department of Conservative Dentistry and Endodontics, Saveetha Dental College, Saveetha Institute of Medical and Technical Sciences,

Saveetha University, Chennai, India.

?Professor and HOD, Department of Conservative and Endodontics, Saveetha Dental College, Saveetha Institute of Medical and Technical Sciences,
Saveetha University, Chennai, Tamil Nadu, India.

Abstract

Aim: The aim of the study was to assess the antioxidant property and surface tension of oils used during instrument retrieval.
Materials And Methods: Four solutions were prepared: corn oil, soya oil, orange oil and liquid EDTA. 100 ml of each solution
was prepared and assessed for antioxidant activity and surface tension property.

For antioxidant property - DPPH assay was used. In different test tubes the respective oils were mixed with ethanol solution at
different concentrations (10-50 pg/ml) Then 0.8 ml of 100 mM tris HCI buffer was added to them and pH was adjusted to 7.4.
Then DPPH (500 mM in 1.0 ml ethanol) solution was added to the above mixtures.

Absorbance of the resulting solution was measured at 517 nm UV-Visible Spectrophotometer

The surface tension of four liquids was measured using a goniometer.

Results: Orange oil showed more surface tension when compared with Corn Oil, EDTA & Soya Oil. EDTA showed the highest
antioxidant property compared to corn oil, soya oil, orange oil.

Conclusion: Within the limitations of the study it was seen that EDTA has better antioxidant property compared to other three
groups. Orange oil has more surface tension when compared to other three groups. However, more clinical trials need to be
done to get conclusive results.
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Introduction

Oxygen is an essential element which is important for life and it
plays an important role in promotion and deterioration of human
health. Gershman’s free radical theory of oxygen toxicity in 1954
threw light on the toxicity of oxygen due to its partially reduced
form[1]. When cells use oxygen to generate energy in the form of
ATP in the mitochondria, free radicals are created [1, 2]. A free
radical is defined as “any species capable of independent exist-
ence that contains one or more unpaired electrons. They are a
family of highly reactive and diverse species, capable of extracting
electrons and thereby oxidizing a variety of bio molecules vital
to cell and tissue function, which not only includes oxygen free
radicals, but also nitrogen and chlorine species[1, 3.

In recent years, the term “reactive oxygen species” (ROS) has
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been adopted to include molecules such as hydrogen peroxide
(H202), hypochlorous acid (HOCI) and singlet oxygen (O2),
which though, not radical in nature, are capable of radical trans-
formation in the extra- and intracellular environments|1-4|

Antioxidants are defined as “those substances which when pre-
sent at low concentrations, compared to those of an oxidizable
substrate, will significantly delay or inhibit oxidation of that sub-
strate[5].

Oxidative stress is defined as “disturbance in the pro oxidant
- antioxidant balance in favour of former, leading to potential
damage”|6]. It has been implicated in the pathogenesis of various
chronic and degenerative conditions including cancer, arthritis,
aging, autoimmune disorders, cardiovascular and neurodegenera-
tive diseases|6, 7].
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Antioxidants are capable of deactivating free radicals before they
attack human cells. Humans do generate highly complex antioxi-
dant systems (enzymatic and non enzymatic), which work syner-
gistically and in combination with each other to prevent cells or
organs against free radical[6-8].

Another important aspect of root canal treatment is disinfection
which involves mechanical preparation of the canal along with
chemical debridement. This includes irrigation of the canal|9]. Ir-
rigation of the canal involves various properties of the irrigant
such as nature of the irrigant, viscosity, surface tension and vari-
ous other flow characteristics. Irrigants must be used with the
aim of complete debridement of the canal. To achieve this, the
irrigant must be in contact with the dentinal wall[10]. The inti-
macy of this contact is dependent on the wettability of the ir-
rigant which is solely a subvariant of surface tension. The surface
tension is defined as “the force between molecules that produces
a tendency for the surface area of a liquid to decrease”[11]. The
irrigants for endodontic use should have very low surface tension.
By improving the wettability, an irrigant solution could enhance
better antimicrobial activity by increasing its protein solvent ca-
pability even in the uninstrumented areas of the root canal|12].

Liquid EDTA is normally used in a concentration of 17% and is
frequently used as an irrigant in root canal treatment. Its main ac-
tivity is toward smear layer removal because of its chelating power
which makes it effective in removing the inorganic component of
dentin[13]. But it is ineffective in removing the smear layer and
also has high surface tension and it is unable to reach bacteria
in the depth of the dentinal tubules. A quaternary ammonium
bromide has been added to EDTA solutions to reduce surface
tension and increase penetrability of the solution|14].

Natural products have shown reliable outcomes in vatious aspects
of endodontic therapy. They have been gaining popularity due to
their lower immunogenicity, easy availability and less harmful ef-
fects. One of such many natural products are corn oil and orange
oil[15].

Orange oil, Corn oil is said to have superior antioxidant property
due to the presence of flavonoids. The surface tension of the oil
changes with the amount of heat applied to the oil[16]. Warm-
ing of the liquid decreases the viscosity and thereby increases the
surface tension. Soya bean oil is rich in Vitamins A,E which are
antioxidants[17]. Hence soya bean oil and corn oil being natu-
ral products and also potent antioxidants can be employed as
irrigants|18]. The purpose of this study is to assess the surface
tension and antioxidant property of soya bean oil, Orange oil,
Liquid EDTA and corn oil used as lubricants during instrument
retrieval. Previously our team has a rich experience in working on
various research projects across multiple disciplines [19-33]. Now
the growing trend in this area motivated us to pursue this project.

Materials And Methods
Sample Preparation
Four oils namely : corn oil, soya oil, orange oil and liquid EDTA

were taken. 100 ml of each solution was used and assessed for
antioxidant activity and surface tension property.

https://scidoc.org/IJDOS.php

DPPH Assay

In different test tubes the respective oils were mixed with ethanol
solution at different concentrations (10-50 pug/ml) Then 0.8 ml
of 100 mM tris HCI buffer was added to them and pH was ad-
justed to 7.4. Then DPPH (500 mM in 1.0 ml ethanol) solution
was added to the above mixtutes.

Contact Angle Goniometer

The surface tension of four liquids was measured using a goni-
ometer. In goniometer contact angle is observed and measured
from the 2-D side view image of drops on the solid surface using
ossilla software.

Statistical Analysis

Results were expressed as mean £ SE.M. There was no statisti-
cally significant difference between different oils - ANOVA, with
95% confidence intervals. p value was more than 0.05.

Results And Discussion

The surface tension values exhibited by the different essential oils
and EDTA are as follows:

Orange 0il-718.1 N/m

EDTA- 692.1 N/m

Soya oil- 677.6 N/m

Corn oil- 616.3 N/m

Orange oil showed more surface tension when compared with
EDTA, Corn Oil & Soya Oil .

EDTA showed the highest antioxidant property compared to
corn oil, soya oil, orange oil. Corn oil and soya oil contain poly-
phenols as flavonoids which are important for antioxidant activity.
Orange oil contains ascorbic acid which is a potent antioxidant.
EDTA activates antioxidant enzymes and reduces the activity of
reactive oxygen species

Irrigation is an important aspect of endodontic therapy. The use
of proper irrigants enable to clean those parts of the canal space
which ate inaccessible to clean via mechanical debridement such
as isthumi, accessory canals, fins and so on|34|. Properties of irri-
gants such as viscosity, surface tension, density influence the flow
of irrigant into the canal space.The irrigant must be in contact
with the dentinal wall in order to exert its function. This depends
on the surface tension of the liquid[35].

Surface tension is defined as the force between molecules that
produces a tendency for the surface area of a liquid to decrease.
Surface tension of the liquid limits the ability of the irrigant to
penetrate into the intricacies of the canal space. The efficiency of
the iriigant depends on the lower surface tension|35, 36].

Another important property of the irrigant is its antioxidant
property. Antioxidant activity is mainly due to its free radical scav-
enging ability[37]. This property ensutres thorough debridement
of the canal space.Antioxidant activity is determined by various
assays and one such being DPPH assay|38].
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Figure 1. This graph depicts the percentage of DPPH radical scavenging action. Results are expressed as Meant*SEM.
There was no statistically significant difference between different oils - ANOVA, with 95% confidence intervals. p value was
more than 0.05.

Figure 2. Bar graph depicts the surface tension assay results. Results are exptressed as newtons/metets. Orange Oil had the
highest surface tension value 718 N/m, Corn Oil had the least value 616 N/m.

The results of the present study showed that EDTA showed the
highest antioxidant property compared to corn oil, soya oil, or-
ange oil. Corn oil and soya oil contain polyphenols as flavonoids
which are important for antioxidant activity. Orange oil contains
ascorbic acid which is a potent antioxidant. EDTA activates anti-
oxidant enzymes and reduces the activity of reactive oxygen spe-
cies.

The results of surface tension measured by the goniometer
showed that orange oil showed the greatest surface tension values
compared to other essential oils. The least value was shown by
corn oil. An irrigant efficacy is determined by its lower surface
tension. The lower the surface tension the higher is its ability to
penetrate into the canal walls and clean the inaccessible areas[39] .
From the above results it can be inferred that corn oil has the low-
est surface tension activity compared to other essential oils while
EDTA exhibited highest antioxidant activity.

The above properties of the irrigants help the clinician mainly
during instrument retrieval. The lower surface tension of the ir-
rigant displaces the instrument from the canal and allows the in-
strument to wiggle which helps in easy retrieval of the instrument
and high antioxidant property will reduce the bacterial load.

Our institution is passionate about high quality evidence based
research and has excelled in various fields [40-50].

Conclusion

Within the limitations of the study it was seen that EDTA has
better antioxidant properties compared to other three groups.
Orange oil has more surface tension when compared to other
three groups. However, more clinical trials need to be done to get
conclusive results.

References

[1].  Brown OR. Oxygen, the Breath of Life: Boon and Bane in Human Health,
Disease, and Therapy. Bentham Science Publishers; 2017 Mar 7.

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19]

Raha S, Robinson BH. Mitochondria, oxygen free radicals, disease and
ageing. Trends Biochem Sci. 2000 Oct;25(10):502-8. Pubmed PMID:
11050436.
Fialkow L, Wang Y, Downey GP. Reactive oxygen and nitrogen species as
signaling molecules regulating neutrophil function. Free Radic Biol Med.
2007 Jan 15;42(2):153-64. Pubmed PMID: 17189821.
Hirakawa K. Biomolecules Oxidation by Hydrogen Peroxide and Singlet
Oxygen. Reactive Oxygen Species (ROS) in Living Cells. 2018 May 23:161.
Aksakalli S. Antioxidants in dentistry: Review of literature. Dentistry.
2013;4(1):2161-1122.
Sies H. Role of reactive oxygen species in biological processes. Klinische
Wochenschrift. 1991 Dec 1;69(21-23):965-8.
Anderson HC, Mulhall D, Garimella R. Role of extracellular membrane
vesicles in the pathogenesis of various diseases, including cancer, renal dis-
eases, atherosclerosis, and arthritis. Lab Invest. 2010 Nov;90(11):1549-57.
Pubmed PMID: 20805791.
Velika B, Kron I. Antioxidant properties of benzoic acid derivatives against
superoxide radical. Free Radicals and Antioxidants. 2012 Oct 1;2(4):62-7.
Basrani B, editor. Endodontic irrigation: Chemical disinfection of the root
canal system. Springer; 2015 Jul 17.
. ShiY, Deng Z, Yang Y, Cui L, Chen T, Hu M, et al. Evaluation of Sodium
Hypochlorite Irrigant, Bingpeng Irrigant, and Fufang Bingpeng Irrigant as
Endodontic Irrigants During Passive Ultrasonic Irrigation. Front Cell Infect
Microbiol. 2019 May 10;9:145. Pubmed PMID: 31134160.
Katoh K. Contact angle and surface tension measurement. Surfactant Sci-
ence Series. 2004:375-424.
D'aviz FS, Lodi E, Souza MA, Farina AP, Cecchin D. Antibacterial Efficacy
of the Grape Seed Extract as an Irrigant for Root Canal Preparation. Eur
Endod J. 2020 Mar 20;5(1):35-39. Pubmed PMID: 32342036.
Mahajan VA, Kamra Al, Dahiwale SS. The effect of 17% EDTA and MTAD
on smear layer removal and on erosion of root canal dentin when used as fi-
nal rinse: An in vitro SEM study. Journal of the International Clinical Dental
Research Organization. 2010 Sep 1;2(3):113.
Kour S, Pradeep PR, Veena Kumari R, ChaudhuryT SA. Effect of final ir-
rigating solutions on smear layer removal and penetrability of an epoxy resin
based sealer into dentinal tubules. Int ] Contemp Med Res. 2019;6:1-6.
Abreu I, Da Costa NC, van Es A, Kim JA, Parasar U, Poulsen ML. Natural
Occurrence of Aldol Condensation Products in Valencia Orange Oil. ] Food
Sci. 2017 Dec;82(12):2805-2815. Pubmed PMID: 29095499.
Drira M, Jabeur H, Bouaziz M. Chemometric characterization of chemlali
extra-virgin olive oil adulteration mixed with soybean oil, corn oil and sun-
flower oil.
Baek S, Yong K. Impact dynamics on SLIPS: Effects of liquid droplet’s surface
tension and viscosity. Applied Surface Science. 2020 Mar 15;506:144689.
Krist S. Soya Bean Oil. InVegetable Fats and Oils 2020 (pp. 705-711).
Springer, Cham.
. Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush

Krishnakanth Jaju, Iffat Nasim. Evaluation Of Surface Tension And Antioxidant Properties Of Essential Oils. Inz | Dentistry Oral Sci. 2021;8(6):3219-3222.

3221



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?q=Oxygen:+Essential+Role+in+Life.+Oxygen,+the+Breath+of+Life:+Boon+and+Bane+in+Human+Health,+Disease,+and+Therapy&hl=en&as_sdt=0,5#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AXwp59hO8TkAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?q=Oxygen:+Essential+Role+in+Life.+Oxygen,+the+Breath+of+Life:+Boon+and+Bane+in+Human+Health,+Disease,+and+Therapy&hl=en&as_sdt=0,5#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AXwp59hO8TkAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/11050436/
https://pubmed.ncbi.nlm.nih.gov/11050436/
https://pubmed.ncbi.nlm.nih.gov/11050436/
https://pubmed.ncbi.nlm.nih.gov/17189821/
https://pubmed.ncbi.nlm.nih.gov/17189821/
https://pubmed.ncbi.nlm.nih.gov/17189821/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biomolecules+Oxidation+by+Hydrogen+Peroxide+and+Singlet+Oxygen.+Reactive+Oxygen+Species+%28ROS%29+in+Living+Cells.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ARJj5xrdcuNYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biomolecules+Oxidation+by+Hydrogen+Peroxide+and+Singlet+Oxygen.+Reactive+Oxygen+Species+%28ROS%29+in+Living+Cells.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ARJj5xrdcuNYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidants+In+Dentistry%3A+Review+Of+Literature.+Dentistry.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A-sL57VDi8XIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidants+In+Dentistry%3A+Review+Of+Literature.+Dentistry.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A-sL57VDi8XIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sies+H.+Role+of+reactive+oxygen+species+in+biological+processes.+Klin+Wochenschr.+1991+Dec+15%3B69%2821-23%29%3A965-8.+doi%3A+10.1007%2FBF01645140.+PMID%3A+1798292%3B+PMCID%3A+PMC7095951.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AQbJZWjfg2RQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sies+H.+Role+of+reactive+oxygen+species+in+biological+processes.+Klin+Wochenschr.+1991+Dec+15%3B69%2821-23%29%3A965-8.+doi%3A+10.1007%2FBF01645140.+PMID%3A+1798292%3B+PMCID%3A+PMC7095951.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AQbJZWjfg2RQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

https://pubmed.ncbi.nlm.nih.gov/20805791/

https://pubmed.ncbi.nlm.nih.gov/20805791/

https://pubmed.ncbi.nlm.nih.gov/20805791/

https://pubmed.ncbi.nlm.nih.gov/20805791/

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+properties+of+benzoic+acid+derivatives+against+Superoxide+radical.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ApqLW0gWHJEQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+properties+of+benzoic+acid+derivatives+against+Superoxide+radical.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ApqLW0gWHJEQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Endodontic+Irrigation%3A+Chemical+disinfection+of+the+root+canal+system&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AydcJ9n2g4LgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Endodontic+Irrigation%3A+Chemical+disinfection+of+the+root+canal+system&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AydcJ9n2g4LgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/31134160/

https://pubmed.ncbi.nlm.nih.gov/31134160/

https://pubmed.ncbi.nlm.nih.gov/31134160/

https://pubmed.ncbi.nlm.nih.gov/31134160/

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Contact+Angle+and+Surface+Tension+Measurement.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AhkiFOGPGuNgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Contact+Angle+and+Surface+Tension+Measurement.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AhkiFOGPGuNgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/32342036/
https://pubmed.ncbi.nlm.nih.gov/32342036/
https://pubmed.ncbi.nlm.nih.gov/32342036/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+17%25+EDTA+and+MTAD+on+smear+layer+removal+and+on+erosion+of+root+canal+dentin+when+used+as+final+rinse%3A+An+in+vitro+SEM+study.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A2g2Uze2uJpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+17%25+EDTA+and+MTAD+on+smear+layer+removal+and+on+erosion+of+root+canal+dentin+when+used+as+final+rinse%3A+An+in+vitro+SEM+study.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A2g2Uze2uJpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+17%25+EDTA+and+MTAD+on+smear+layer+removal+and+on+erosion+of+root+canal+dentin+when+used+as+final+rinse%3A+An+in+vitro+SEM+study.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A2g2Uze2uJpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+17%25+EDTA+and+MTAD+on+smear+layer+removal+and+on+erosion+of+root+canal+dentin+when+used+as+final+rinse%3A+An+in+vitro+SEM+study.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A2g2Uze2uJpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Final+Irrigating+Solutions+on+Smear+Layer+Removal+and+Penetrability+of+an+Epoxy+Resin+based+Sealer+into+Dentinal+Tubules.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AmhRaQGSFwEUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Final+Irrigating+Solutions+on+Smear+Layer+Removal+and+Penetrability+of+an+Epoxy+Resin+based+Sealer+into+Dentinal+Tubules.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AmhRaQGSFwEUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Final+Irrigating+Solutions+on+Smear+Layer+Removal+and+Penetrability+of+an+Epoxy+Resin+based+Sealer+into+Dentinal+Tubules.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AmhRaQGSFwEUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/29095499/
https://pubmed.ncbi.nlm.nih.gov/29095499/
https://pubmed.ncbi.nlm.nih.gov/29095499/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bouaziz+M+Chemometric+Characterization+of+Chemlali+Extra-Virgin+Olive+Oil+Adulteration+Mixed+with+Soybean+Oil%2C+Corn+Oil+and+Sunflower+Oil.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AjhOBNyxCW0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D1%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bouaziz+M+Chemometric+Characterization+of+Chemlali+Extra-Virgin+Olive+Oil+Adulteration+Mixed+with+Soybean+Oil%2C+Corn+Oil+and+Sunflower+Oil.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AjhOBNyxCW0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D1%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bouaziz+M+Chemometric+Characterization+of+Chemlali+Extra-Virgin+Olive+Oil+Adulteration+Mixed+with+Soybean+Oil%2C+Corn+Oil+and+Sunflower+Oil.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AjhOBNyxCW0IJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D1%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Impact+dynamics+on+SLIPS%3A+Effects+of+liquid+droplet%E2%80%99s+surface+tension+and+viscosity.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A7OenOUuMxEYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Impact+dynamics+on+SLIPS%3A+Effects+of+liquid+droplet%E2%80%99s+surface+tension+and+viscosity.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A7OenOUuMxEYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Krist+S+%282020%29+Soya+Bean+Oil.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AcKTYodrFgVcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Krist+S+%282020%29+Soya+Bean+Oil.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AcKTYodrFgVcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28511505/

OPEN ACCESS

[20].

[21].

[22].

[32].

in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017
Mar;11(3):ZC31-ZC34. Pubmed PMID: 28511505.

Christabel A, Anantanarayanan P, Subash P, Soh CL, Ramanathan M, Muth-
usekhar MR, et al. Comparison of pterygomaxillary dysjunction with tuber-
osity separation in isolated Le Fort I osteotomies: a prospective, multi-centre,
triple-blind, randomized controlled trial. Int ] Oral Maxillofac Surg. 2016
Feb;45(2):180-5. Pubmed PMID: 26338075.

Soh CL, Narayanan V. Quality of life assessment in patients with dentofacial
deformity undergoing orthognathic surgery--a systematic review. Int J Oral
Maxillofac Surg. 2013 Aug;42(8):974-80. Pubmed PMID: 23702370.
Mehta M, Decksha, Tewari D, Gupta G, Awasthi R, Singh H, et al. Oligo-
nucleotide therapy: An emerging focus area for drug delivery in chronic in-
flammatory respiratory diseases. Chem Biol Interact. 2019 Aug 1;308:206-
215. Pubmed PMID: 31136735.

. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract in-

duced reactive oxygen species-mediated apoptosis in human oral squamous
carcinoma cells. J Oral Pathol Med. 2019 Feb;48(2):115-121. Pubmed
PMID: 30451321.

. Campeau PM, Kasperaviciute D, Lu JT, Burrage LC, Kim C, Hori M, et al.

The genetic basis of DOORS syndrome: an exome-sequencing study. Lancet
Neurol. 2014 Jan;13(1):44-58. Pubmed PMID: 24291220.

. Kumar S, Sneha S. Knowledge and awareness regarding antibiotic prophy-

laxis for infective endocarditis among undergraduate dental students. Asian
Journal of Pharmaceutical and Clinical Research. 2016;154.

. Christabel SL, Gurunathan D. Prevalence of type of frenal attachment and

morphology of frenum in children, Chennai, Tamil Nadu. World J Dent.
2015 Oct;6(4):203-7.

. Kumar S, Rahman RE. Knowledge, awareness, and practices regarding bio-

medical waste management among undergraduate dental students. Asian
Journal of Pharmaceutical and Clinical Research. 2017;10(8):341.

. Sridharan G, Ramani P, Patankar S. Serum metabolomics in oral leuko-

plakia and oral squamous cell carcinoma. ] Cancer Res Ther. 2017 Jul-

Sep;13(3):556-561. Pubmed PMID: 28862226.

. Ramesh A, Varghese SS, Doraiswamy JN, Malaiappan S. Herbs as an anti-

oxidant arsenal for periodontal diseases. ] Intercult Ethnopharmacol. 2016

Jan 27;5(1):92-6. Pubmed PMID: 27069730.

. Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie T.

Comparative clinical evaluation of coronally advanced flap with or without
platelet rich fibrin membrane in the treatment of isolated gingival reces-
sion. ] Indian Soc Periodontol. 2015 Jan-Feb;19(1):66-71. Pubmed PMID:
25810596.

. Thangaraj SV, Shyamsundar V, Krishnamurthy A, Ramani P, Ganesan K,

Muthuswami M, et al. Molecular Portrait of Oral Tongue Squamous Cell
Carcinoma Shown by Integrative Meta-Analysis of Expression Profiles with
Validations. PLoS One. 2016 Jun 9;11(6):e0156582. Pubmed PMID:
27280700.

Ponnulakshmi R, Shyamaladevi B, Vijayalakshmi P, Selvaraj J. In silico and
in vivo analysis to identify the antidiabetic activity of beta sitosterol in adi-
pose tissue of high fat diet and sucrose induced type-2 diabetic experimental
rats. Toxicol Mech Methods. 2019 May;29(4):276-290. Pubmed PMID:
30461321.

. Ramakrishnan M, Bhurki M. Fluoride, Fluoridated Toothpaste Efficacy And

Its Safety In Children-Review. International Journal of Pharmaceutical Re-

search. 2018 Oct 1;10(04):109-14.

. Lee OYS, Khan K, Li KY, Shetty H, Abiad RS, Cheung GSP, et al. Influence

of apical preparation size and irrigation technique on root canal debride-
ment: a histological analysis of round and oval root canals. Int Endod J. 2019

Sep;52(9):1366-1376. Pubmed PMID: 30986326.

. Belda R. A proposed equation of correlation for the study of thermodynamic

properties (density, viscosity, surface tension and refractive index) of liquid

binary mixtures. Fluid phase equilibria. 2009 Aug 25;282(2):88-99.

[36]

https://scidoc.org/IJDOS.php

. Wang Y, Zhu Y, Zhang C, Li J, Guan Z. Transparent, Superhydrophobic
Surface with Varied Surface Tension Responsiveness in Wettability Based
on Tunable Porous Silica Structure for Gauging Liquid Surface Tension.
ACS Appl Mater Interfaces. 2017 Feb 1;9(4):4142-4150. Pubmed PMID:
28071885.

. Fontana M, Pecci L, Macone A, Cavallini D. Antioxidant properties of the
decarboxylated dimer of aminoethylcysteine ketimine: assessment of its abil-
ity to scavenge peroxynitrite. Free Radic Res. 1998 Nov;29(5):435-40. Pub-
med PMID: 9925036.

. Gupta M, Karmakar N, Sasmal S, Chowdhury S, Biswas S. Free radical scav-
enging activity of aqueous and alcoholic extracts of Glycyrrhiza glabra Linn.
measured by ferric reducing antioxidant power (FRAP), ABTS bleaching
assay (NXTEAC), DPPH assay and peroxyl radical antioxidant assay. Interna-
tional Journal of Pharmacology and Toxicology. 2016;4(2):235-40.

. Aratjo PA, Mergulhio E Melo L, Simoes M. The ability of an antimicrobial
agent to penetrate a biofilm is not correlated with its killing or removal ef-
ficiency. Biofouling. 2014;30(6):675-83. Pubmed PMID: 24773258.

. Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs
acetaminophen and ibuprofen as antibacterial agents against red complex
pathogens. ] Periodontol. 2019 Dec;90(12):1441-1448. Pubmed PMID:
31257588.

. J PC, Marimuthu T, C K, Devadoss P, Kumar SM. Prevalence and measure-
ment of anterior loop of the mandibular canal using CBCT: A cross sectional
study. Clin Implant Dent Relat Res. 2018 Aug;20(4):531-534. Pubmed
PMID: 29624863.

. Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima-
tion of sulfiredoxin levels between chronic periodontitis and healthy patients
- A case-control study. ] Periodontol. 2018 Oct;89(10):1241-1248. Pubmed
PMID: 30044495.

. 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 Sep;23(9):3543-3550. Pubmed
PMID: 30552590.

. 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 Apr;48(4):299-306. Pubmed PMID: 30714209.

. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract in-
duced reactive oxygen species-mediated apoptosis in human oral squamous
carcinoma cells. ] Oral Pathol Med. 2019 Feb;48(2):115-121. Pubmed
PMID: 30451321.

. 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: rand-
omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):3275-3280.
Pubmed PMID: 31955271.

. Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-
mental enamel defects on their quality of life? Int J Paediatr Dent. 2021
Mar;31(2):285-286. Pubmed PMID: 32416620.

. R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al.
CYP2 C9 polymorphism among patients with oral squamous cell carcinoma
and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312. Pubmed PMID:
32773350.

. Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and
validation of a formula for objective assessment of cervical vertebral bone
age. Prog Orthod. 2020 Oct 12;21(1):38. Pubmed PMID: 33043408.

. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico
analysis of virulence genes in an emerging dental pathogen A. baumannii
and related species. Arch Oral Biol. 2018 Oct;94:93-98. Pubmed PMID:
30015217.

Krishnakanth Jaju, Iffat Nasim. Evaluation Of Surface Tension And Antioxidant Properties Of Essential Oils. Inz | Dentistry Oral Sci. 2021;8(6):3219-3222.



http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%282016%29+Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AWyen4DaJVi0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%282016%29+Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AWyen4DaJVi0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%282016%29+Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AWyen4DaJVi0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AsLoaErz65tcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AsLoaErz65tcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AsLoaErz65tcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rahman+R+%282017%29+Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ApSsLWSjQCxMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rahman+R+%282017%29+Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ApSsLWSjQCxMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rahman+R+%282017%29+Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ApSsLWSjQCxMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28862226/
https://pubmed.ncbi.nlm.nih.gov/28862226/
https://pubmed.ncbi.nlm.nih.gov/28862226/
https://pubmed.ncbi.nlm.nih.gov/27069730/
https://pubmed.ncbi.nlm.nih.gov/27069730/
https://pubmed.ncbi.nlm.nih.gov/27069730/
/

/

/

/

/

https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+fluoridated+toothpaste+efficacy+and+its+safety+in+children+-+review.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Af2jEOPqw7QsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+fluoridated+toothpaste+efficacy+and+its+safety+in+children+-+review.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Af2jEOPqw7QsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+fluoridated+toothpaste+efficacy+and+its+safety+in+children+-+review.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Af2jEOPqw7QsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/30986326/
https://pubmed.ncbi.nlm.nih.gov/30986326/
https://pubmed.ncbi.nlm.nih.gov/30986326/
https://pubmed.ncbi.nlm.nih.gov/30986326/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+proposed+equation+of+correlation+for+the+study+of+thermodynamic+properties+%28density%2C+viscosity%2C+surface+tension+and+refractive+index%29+of+liquid+binary+mixtures.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AYVxMn0jPiZ8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+proposed+equation+of+correlation+for+the+study+of+thermodynamic+properties+%28density%2C+viscosity%2C+surface+tension+and+refractive+index%29+of+liquid+binary+mixtures.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AYVxMn0jPiZ8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+proposed+equation+of+correlation+for+the+study+of+thermodynamic+properties+%28density%2C+viscosity%2C+surface+tension+and+refractive+index%29+of+liquid+binary+mixtures.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AYVxMn0jPiZ8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28071885/
https://pubmed.ncbi.nlm.nih.gov/28071885/
https://pubmed.ncbi.nlm.nih.gov/28071885/
https://pubmed.ncbi.nlm.nih.gov/28071885/
https://pubmed.ncbi.nlm.nih.gov/28071885/
https://pubmed.ncbi.nlm.nih.gov/9925036/
https://pubmed.ncbi.nlm.nih.gov/9925036/
https://pubmed.ncbi.nlm.nih.gov/9925036/
https://pubmed.ncbi.nlm.nih.gov/9925036/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Free+radical+scavenging+activity+of+aqueous+and+alcoholic+extracts+of+Glycyrrhiza+glabra+Linn.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABnT4QNqpJigJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Free+radical+scavenging+activity+of+aqueous+and+alcoholic+extracts+of+Glycyrrhiza+glabra+Linn.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABnT4QNqpJigJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Free+radical+scavenging+activity+of+aqueous+and+alcoholic+extracts+of+Glycyrrhiza+glabra+Linn.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABnT4QNqpJigJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Free+radical+scavenging+activity+of+aqueous+and+alcoholic+extracts+of+Glycyrrhiza+glabra+Linn.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABnT4QNqpJigJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Free+radical+scavenging+activity+of+aqueous+and+alcoholic+extracts+of+Glycyrrhiza+glabra+Linn.+&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3ABnT4QNqpJigJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/24773258/
https://pubmed.ncbi.nlm.nih.gov/24773258/
https://pubmed.ncbi.nlm.nih.gov/24773258/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/29624863/
https://pubmed.ncbi.nlm.nih.gov/29624863/
https://pubmed.ncbi.nlm.nih.gov/29624863/
https://pubmed.ncbi.nlm.nih.gov/29624863/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30552590/
https://pubmed.ncbi.nlm.nih.gov/30552590/
https://pubmed.ncbi.nlm.nih.gov/30552590/
https://pubmed.ncbi.nlm.nih.gov/30552590/
https://pubmed.ncbi.nlm.nih.gov/30714209/
https://pubmed.ncbi.nlm.nih.gov/30714209/
https://pubmed.ncbi.nlm.nih.gov/30714209/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/

	Abstract
	Keywords
	Introduction
	References

