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Abstract

Caries is one of the most prevalent oral diseases. The disease arises as the result of a complex interaction of multiple factors.
Tooth surfaces are covered with a thin biofilm to which bacteria adhere and mature which utilize dietary sugars as a substrate,
producing acid, mainly lactic acid. Bacterial activity causes a decrease in pH, which ultimately causes the hydroxyapatite crys-

tals in the enamel to dissolve. Arginine is a naturally occuring semi-essential amino acid in food products and in the saliva.
It is metabolized by arginolytic bacteria which produce ammonia and leads to an increase in the pH in the oral biofilm. This
thereby counteracts the acidic environment conducive to the growth of acid-resistant bacteria. The continued research into

oral arginine metabolism as a successful approach to caries intervention has been supported by compelling in vitro and in

vivo evidence.
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Introduction

As defined|1], dental caties is a biofilm-mediated, diet-modulated,
multifactorial, non-communicable, complex disease that causes
net mineral loss in the hard tissues of the teeth. [2,3]. Biological,
behavioural, psychosocial, and environmental factors all influence
the development of carious lesion.[4] Although the hard tissue
shows signs of demineralization, the caries process starts in a bac-
terial biofilm that is close to the tooth. It's a multifactorial disease
that begins with microbiological changes inside a complex biofilm
and is influenced by salivary flow and composition, fluoride in-
take, sugar consumption, and preventive behaviours.|5]

The process starts when acid-producing organisms inside the
plaque biofilm, such as mutans streptococci, which metabolise
these dietary sugars to create lactic and other acids, causing initial
de-mineralization, or the removal of calcium and phosphate ions
from the hydroxyapatite structure of the tooth's enamel. This is
followed by a reversible eatly caries lesion that can be remineral-
ized. Fluoride works by encouraging de-mineralized tissue to re-
mineralize.[0-8] Continuous acidification of oral biofilms due to
acids formed by bacterial glycolysis of dietary carbohydrates, leads
to a rise in the proportions of acid-producing and acid-tolerant
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species, a selective mechanism that disrupts dental plaque pH
homeostasis and changes the demineralization-remineralization
balance in favour of mineral loss.[9,10] Importantly, this recent
understanding has prompted a shift in clinical dentistry from an
emphasis on cavity restoration to the investigation of therapeutic
methods to stop or reverse the caries process by re-mineralizing
non-cavitated initial enamel or root caries lesions.

The incidence of dental caries is high in most developing low-
income countries, and over 90% of caries go untreated.[5] Ac-
cording to the recent Global Burden of Disease survey, untreated
caries in permanent teeth is still the most prevalent human disease
worldwide.[11] Despite the fact that dental diseases have a low
mortality rate, they have a significant effect on eating capacity,
diet, and wellbeing in both childten and adults. Teeth, in today's
culture, play a critical role in improving facial appearance, which
has a significant impact on an individual's identity, self-esteem,
and trust. As a result, since dental diseases have bad repercussions
for people of all ages, proactive measures to avoid them should
be taken.

Caries prevention comprises primary and secondary caties pre-
vention. Primary prevention measures include those taken to pre-
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vent the initial dissolution of dental enamel as well as those to halt
the progression of early lesions (areas of demineralized enamel)
that have not yet progressed to cavitation (secondary caries pre-
vention) During the past decade, multiple new approaches in the
management of dental caries have been identified and validated.
These include vatious preventive strategies and recently devel-
oped agents such as arginine. Arginine was initially used as an
desensitizing agent and only recently has been introduced as an
additive in dentifrices with fluoride for caries prevention.

Arginine is a prebiotic, semi essential or conditionally essential
amino acid that has a wide range of metabolic applications|12].
It can be produced by the body and secreted in saliva as salivary
peptide or in free form .i.e,endogenous (protein turnover and de
novo arginine synthesis from citrulline) or the source could be
exogenous ie. through diet. (Morris 2000) It is metabolized by
arginolytic bacteria through an arginine deiminase pathway (ADS)
which produce ammonia-like substances [13], this leads to an in-
crease in the pH in the oral biofilm [14] As a result, the acidic
condition that encourages the growth of acid-resistant bacteria
is reduced.

Previously our team has a rich experience in working on vari-
ous research projects across multiple disciplines[15-29] Now the
growing trend in this area motivated us to pursue this project.

Mechanism Of Action

Diet and salivary peptides are the main sources of arginine for
plaque bacteria. Arginine in free form is secreted in saliva at con-
centrations of about 50 pM|[30], and free arginine is present at
about 200 M in mature 48-h dental plaque.[31] Most of the argi-
nine that enters the body through foods, or salivary and other host
secretions, is in peptide or protein form. The arginine can then be
released into a form that can be internalised and catabolized by
abundant ADS-positive bacteria by a variety of proteases formed
by the oral microbiota. Plaque bacteria catabolize arginine primar-
ily via the three enzyme ADS, which first transforms arginine to
citrulline and ammonia through the enzyme arginine deiminase
(AD). A catabolic ornithine transcarbamylase (cOTC) reacts with
the citrulline to release ornithine and carbamyl phosphate. A cata-
bolic carbamate kinase (cCK) breaks down carbamyl phosphate
to ammonia and COZ2 while also donating the phosphate to ADP,
resulting in ATP production.[32,33]

Ammonia synthesis through the ADS raises cytoplasmic and en-
vironmental pH, which benefits oral bacteria by:

1) shielding them from acid killing|32][34];

2) providing bioenergetic benefits such as increasing pH and syn-
thesising ATP[32] [33]; and

3) maintaining a relatively neutral environmental pH that is less
beneficial for cariogenic microflora outgrowth.[32] [35]

Stephan [36] was the first to explain the causal relationship be-
tween bacterial sugar metabolism and acid production by a mixed
population of plaque bacteria, as well as the fact that the initial de-
crease in plaque pH is accompanied by a steady increase in plaque
pH that gradually reaches a plateau. It was later discovered that
the plateau/resting pH of caties-active plaque was more acidic
than that of caries-free plaque [37], confirming the connection
between acid production and development of caries. Further
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studies revealed that ammonia production from arginine or urea
by a group of bacteria in saliva and plaque is linked to an increase
in plaque pH.[13]

Plaque pH can be determined by plaque organisms' acid—base
metabolism, which could be influenced by plaque thickness, the
quantity of acid-producing and alkali-producing organisms, and
the relative availability of nitrogenous and carbohydrate sub-
strates in plaque, according to Kleinberg [38] . In accordance to
data from a recent in vitro study, caries development may be af-
fected by the relative rates of acid and base formation in plaque,
which are critically dependent on the presence of sucrose, plaque
pH and buffer ability, and biofilm age [14].

Free arginine levels in saliva of caries-free people were found to
be substantially higher than in saliva of caries patients[30] This
explains why dental plaques from caties-free people who have
fasted have higher ammonia levels[39,40] and pH values than
plaque from caries-active people [39][40][41]. Therefore, differ-
ences in arginolysis between caries-free and caries-active people
can be attributed to:

1) the strains in oral biofilms with intrinsic differences in the regu-
lation of the ADS by environmental factors; and/or

2) host and biofilm microenvironmental factors that influence
ADS expression/activity.

The microenvironment in caries-active individuals' biofilms, for
example, may not be conducive to high ADS expression or may
contain inhibitory factors that reduce ADS expression or enzyme
activity.[42]

Arginine Formulations

Kleinberg in 1999 designed a technology to deliver arginine for
plaque bacteria in the mouth through toothpastes, mints, and
chews. Over the decade, many clinical trials have been conducted
to test this arginine technology with or without combination with
fluoride, as arginine has a synergistic effect with it. [42] Daily use
of 2% arginine in NaF toothpaste, in high-risk patients, provides
a synergistic anti-caries effect given the proven prebiotic benefits
of arginine in caries prevention and the demonstrated reminerali-
zation effect. [43] CaviStat® (Ortek Therapeutics, Inc., Roslyn,
NY, USA) - an arginine bicarbonate-calcium carbonate complex
added to a sugarless mint confection was introduced as Basic-
Mints®. Other formulations include incorporation of arginine in
toothpastes with various concentrations of fluorides, in mouth
rinses,in dental adhesives and gums for easy administration.

Evidence Regarding Anti-Caries Effect Of Argi-
nine

Caries-preventive effect of arginine in various forms such as L-
arginine, arginine sugarless confectionery, arginine bicarbonate
mouth rinse , arginine non-fluoridated toothpaste, 1.5% arginine-
fluoride/fluoride-free toothpaste ,8% atginine-fluotide tooth-
paste , L-Arg.HCI in NaF toothpaste, L-arginine adhesive, and
arginine varnish have been studied by various authors. In vitro
studies regarding L-Arginine found it to be effective in main-
taining the healthy oral biofilms by improving pH homeostasis
through remodeling of the oral microbial flora and reduced the

Astha Bramhecha, Jogikalmat Krithikadatta. Role of Arginine in Caries Prevention. Inz | Dentistry Oral Sei. 2021;8(7):3230-3234.

3231



http://scidoc.org/IJDOS.php

OPEN ACCESS

biofilm biomass.|44][45]

Colgate Maximum Cavity Protection PLUS Sugar Acid Neutral-
izer toothpaste(1.5% arginine,insoluble calcium base, 1450-ppm
NaMFP) was investigated. The fluoride uptake potential of 1.5%
arginine-fluoride toothpaste was slightly lower, in an in vitro set-
ting, than the combined 1500 ppm NaF and 1000 ppm NaMFP
toothpaste.[40]

Another in vitro research found that 8% arginine toothpaste had
significantly higher remineralization ability than casein phospho-
peptide amorphous calcium phosphate mousse and 1400 ppm
NaF solution.[47,48] Given the known prebiotic benefits of ar-
ginine and the demonstrated remineralization effect with micro-
CT and increased fluoride absorption, one study concluded that
incorporating 2% L- Arg.HCI in NaF toothpaste could provide
a synergistic anti-caries effect. But this formulation is not yet
available on the market.[43] For secondary caries prevention, ar-
ginine (5%, 7%, and 10%) has been incorporated in a two-step
etch-and-rinse adhesive, but these formulations are not commet-
cially available. In vitro tests revealed that adding 7% L-arginine
to adhesives did not change their mechanical properties but had
significant antibacterial effects. [49]

When compared to children who obtained a sugatless mint con-
trol, children who used BasicMints®(Cavistat) (4 mints a day) had
52.4 percent fewer non-cavitated caries lesions in the first perma-
nent molars, as well as less catious lesions in primary molars and
some eatly erupting premolars at 12-month follow-up.41 When
comparing the caries-preventive capacity of 2 percent arginine
bicarbonate mouth rinse to 1 percent urea and/or 0.05 percent
NaF solution, researchers discovered that arginine rinsing offered
only a minor advantage in terms of remineralization.|50]Anoth-
er study's authors suggest that arginine bicarbonate mouthrinse
(0.5-2%) may be a potential caries-prevention agent, particulatly
for high-risk patients after carbohydrate intake.[51] As a result,
more research is required to support these conflicting findings.

A customised arginine-based sustained-release varnish was made
by embedding 3% arginine in an adjusted ethyl cellulose polymer
matrix which formed a self-degradable thin film on teeth. The use
of arginine varnish as an adjunct to oral hygiene interventions in
high-risk patients may be beneficial.[52] A clinical trial using 1.5
% arginine fluoride-free toothpaste revealed a change in bacterial
composition toward a healthy culture close to that seen in caries-
free people[53,54|. Arginine-fluoride dentifrices were found to
have superior caries-preventive efficacy as compared to matched
control fluoride dentifrices in many clinical trials. [55,56][53,55]
[54,57][55,58] and systematic reviews [59-61][62].

Our institution is passionate about high quality evidence based
research and has excelled in various fields [19, 63-72]

Conclusion

Multiple studies have found results supporting use of arginine in
various formulations, but these should be considered with cau-
tion due to high risk of bias and chances of industrial or pub-
lication bias as many studies were funded by the companies.To
assess the caries-preventive potential of arginine in commercial
formulations, high-quality clinical trials are needed. By integrat-
ing L-arginine into self-applied and professionally applied caries-
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preventive agents, its function in caries prevention can be further
investigated.

Disclosure

The authors declare no potential conflicts of interest with respect
to the authorship and/or publication of this article.

Author Contributorship

Astha Bramhecha, contributed to conception, design and concise
drafting of the manuscript. Jogikalmat Krithkadatta critically re-
vised the manuscript. The authors give final approval and agrees
to be accountable for all aspects of the work.

References

[1].  Machiulskiene V, Campus G, Carvalho JC, Dige I, Ekstrand KR, Jablonski-
Momeni A, et al. Terminology of Dental Caries and Dental Caries Manage-
ment: Consensus Report of a Workshop Organized by ORCA and Cariology
Research Group of IADR. Caries Res. 2020;54(1):7-14. Pubmed PMID:
31590168.

[2].  Fejerskov O. Concepts of dental caries and their consequences for under-
standing the disease. Community Dent Oral Epidemiol. 1997 Feb;25(1):5-
12. Pubmed PMID: 9088687.

[3]. Pitts NB, Zero DT, Marsh PD, Ekstrand K, Weintraub JA, Ramos-Gomez
E et al. Dental caries. Nat Rev Dis Primers. 2017 May 25;3:17030. Pubmed
PMID: 28540937.

[4].  Fejerskov O, Kidd E. Dental Caries: The Disease and Its Clinical Manage-
ment. John Wiley & Sons. 2009.

[5]. Moynihan B Petersen PE. Diet, nutrition and the prevention of dental
diseases. Public Health Nutr. 2004 Feb;7(1A):201-26. Pubmed PMID:
14972061.

[6]. Featherstone JD. Prevention and reversal of dental caries: role of low level
fluoride. Community Dent Oral Epidemiol. 1999 Feb;27(1):31-40. Pub-
med PMID: 10086924.

[7].  Featherstone JD. The caries balance: contributing factors and early detection.
J Calif Dent Assoc. 2003 Feb;31(2):129-33. Pubmed PMID: 12636316.

[8]. Featherstone JD. Caries prevention and reversal based on the caries balance.
Pediatr Dent. 2006 Mar-Apr;28(2):128-32; discussion 192-8. Pubmed
PMID: 16708787.

[9]. Morou-Bermudez E, Elias-Boneta A, Billings RJ, Burne RA, Garcia-Rivas
V, Brignoni-Nazario V, et al. Urease activity in dental plaque and saliva of
children during a three-year study period and its relationship with other car-
ies risk factors. Arch Oral Biol. 2011 Nov;56(11):1282-9. Pubmed PMID:
21616477.

[10]. Nascimento MM, Liu Y, Kalra R, Perry S, Adewumi A, Xu X, et al. Oral ar-
ginine metabolism may decrease the risk for dental caries in children. ] Dent
Res. 2013 Jul;92(7):604-8. Pubmed PMID: 23640952.

[11]. Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Murray CJ, Marcenes W.
Global burden of untreated caries: a systematic review and metaregression. J
Dent Res. 2015 May;94(5):650-8. Pubmed PMID: 25740856.

[12]. Morris SM Jr. Arginine: beyond protein. Am ] Clin Nutr. 2006
Feb;83(2):508S-512S. Pubmed PMID: 16470022.

[13]. Wijeyeweera RL, Kleinberg I. Arginolytic and ureolytic activities of pure
cultures of human oral bacteria and their effects on the pH response of sali-
vary sediment and dental plaque in vitro. Arch Oral Biol. 1989;34(1):43-53.
Pubmed PMID: 2675800.

[14]. Huang X, Exterkate RA, ten Cate JM. Factors associated with alkali produc-
tion from arginine in dental biofilms. ] Dent Res. 2012 Dec;91(12):1130-4.
Pubmed PMID: 23010718.

[15]. Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush

in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017

Mar;11(3):ZC31-ZC34. Pubmed PMID: 28511505.

Christabel A, Anantanarayanan P, Subash B, 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 J Oral Maxillofac Surg. 2016

Feb;45(2):180-5. Pubmed PMID: 26338075.

[17]. 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.

[16].

Astha Bramhecha, Jogikalmat Krithikadatta. Role of Arginine in Caries Prevention. Inz | Dentistry Oral Sei. 2021;8(7):3230-3234.

3232



http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/31590168/
https://pubmed.ncbi.nlm.nih.gov/31590168/
https://pubmed.ncbi.nlm.nih.gov/31590168/
https://pubmed.ncbi.nlm.nih.gov/31590168/
https://pubmed.ncbi.nlm.nih.gov/31590168/
https://pubmed.ncbi.nlm.nih.gov/9088687/
https://pubmed.ncbi.nlm.nih.gov/9088687/
https://pubmed.ncbi.nlm.nih.gov/9088687/
https://pubmed.ncbi.nlm.nih.gov/28540937/
https://pubmed.ncbi.nlm.nih.gov/28540937/
https://pubmed.ncbi.nlm.nih.gov/28540937/
https://pubmed.ncbi.nlm.nih.gov/14972061/
https://pubmed.ncbi.nlm.nih.gov/14972061/
https://pubmed.ncbi.nlm.nih.gov/14972061/
https://pubmed.ncbi.nlm.nih.gov/10086924/
https://pubmed.ncbi.nlm.nih.gov/10086924/
https://pubmed.ncbi.nlm.nih.gov/10086924/
https://pubmed.ncbi.nlm.nih.gov/12636316/
https://pubmed.ncbi.nlm.nih.gov/12636316/
https://pubmed.ncbi.nlm.nih.gov/16708787/
https://pubmed.ncbi.nlm.nih.gov/16708787/
https://pubmed.ncbi.nlm.nih.gov/16708787/
https://pubmed.ncbi.nlm.nih.gov/21616477/
https://pubmed.ncbi.nlm.nih.gov/21616477/
https://pubmed.ncbi.nlm.nih.gov/21616477/
https://pubmed.ncbi.nlm.nih.gov/21616477/
https://pubmed.ncbi.nlm.nih.gov/21616477/
https://pubmed.ncbi.nlm.nih.gov/23640952/
https://pubmed.ncbi.nlm.nih.gov/23640952/
https://pubmed.ncbi.nlm.nih.gov/23640952/
https://pubmed.ncbi.nlm.nih.gov/25740856/
https://pubmed.ncbi.nlm.nih.gov/25740856/
https://pubmed.ncbi.nlm.nih.gov/25740856/
https://pubmed.ncbi.nlm.nih.gov/16470022/
https://pubmed.ncbi.nlm.nih.gov/16470022/
https://pubmed.ncbi.nlm.nih.gov/2675800/
https://pubmed.ncbi.nlm.nih.gov/2675800/
https://pubmed.ncbi.nlm.nih.gov/2675800/
https://pubmed.ncbi.nlm.nih.gov/2675800/
https://pubmed.ncbi.nlm.nih.gov/23010718/
https://pubmed.ncbi.nlm.nih.gov/23010718/
https://pubmed.ncbi.nlm.nih.gov/23010718/
https://pubmed.ncbi.nlm.nih.gov/28511505/
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/

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

[18]. Mehta M, Deeksha, Tewari D, Gupta G, Awasthi R, Singh H, et al. Oligo- [41]. Stephan RM. Intra-oral hydrogen-ion concentrations associated with dental
nucleotide therapy: An emerging focus area for drug delivery in chronic in- caries activity. Journal of dental research. 1944 Aug;23(4):257-66.
flammatory respiratory diseases. Chem Biol Interact. 2019 Aug 1;308:206- [42]. Cheng X, Xu P, Zhou X, Deng M, Cheng L, Li M, et al. Arginine promotes
215. Pubmed PMID: 31136735. fluoride uptake into artificial carious lesions in vitro. Aust Dent J. 2015

[19]. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract in- Mar;60(1):104-11. Pubmed PMID: 25721284.
duced reactive oxygen species-mediated apoptosis in human oral squamous [43]. Bijle MNA, Ekambaram M, Lo EC, Yiu CKY. The combined enamel rem-
carcinoma cells. J Oral Pathol Med. 2019 Feb;48(2):115-121. Pubmed ineralization potential of arginine and fluoride toothpaste. ] Dent. 2018
PMID: 30451321. Sep;76:75-82. Pubmed PMID: 29935996.

[20]. Campeau PM, Kasperaviciute D, Lu JT, Burrage LC, Kim C, Hori M, et al. [44]. Agnello M, Cen L, Tran NC, Shi W, McLean JS, He X. Arginine Improves
The genetic basis of DOORS syndrome: an exome-sequencing study. Lancet pH Homeostasis via Metabolism and Microbiome Modulation. ] Dent Res.
Neurol. 2014 Jan;13(1):44-58. Pubmed PMID: 24291220. 2017 Jul;96(8):924-930. Pubmed PMID: 28486080.

[21]. Kumar S, Sneha S. Knowledge and awareness regarding antibiotic prophy- [45]. Huang X, Zhang K, Deng M, Exterkate RAM, Liu C, Zhou X, et al. Effect
laxis for infective endocarditis among undergraduate dental students. Asian of arginine on the growth and biofilm formation of oral bacteria. Arch Oral
Journal of Pharmaceutical and Clinical Research. 2016;154. Biol. 2017 Oct;82:256-262. Pubmed PMID: 28668766.

[22]. Christabel SL, Gurunathan D. Prevalence of type of frenal attachment and [46]. Moore J, Schneiderman E, Farmer T, Zsiska M. Fluoride Uptake Profiles of
morphology of frenum in children, Chennai, Tamil Nadu. World ] Dent. Selected European Toothpastes into Hard Tissues and Plaque. J Clin Dent.
2015 Oct;6(4):203-7. 2017 Sep;28(3):39-43. Pubmed PMID: 29211949.

[23]. Kumar S, Rahman RE. Knowledge, awareness, and practices regarding bio- [47]. Wang Y, Mei L, Gong L, Li J, He S, Ji Y, et al. Remineralization of early
medical waste management among undergraduate dental students. Asian enamel caries lesions using different bioactive elements containing tooth-
Journal of Pharmaceutical and Clinical Research. 2017;10(8):341. pastes: An in vitro study. Technol Health Care. 2016 Sep 14;24(5):701-11.

[24]. Sridharan G, Ramani P, Patankar S. Serum metabolomics in oral leuko- Pubmed PMID: 27233091.
plakia and oral squamous cell carcinoma. J Cancer Res Ther. 2017 Jul- [48]. Huang Y, Duan Y, Qian Y, Huang R, Yang Z, Li Y, et al. Remineraliza-
Sep;13(3):556-561. Pubmed PMID: 28862226. tion efficacy of a toothpaste containing 8% arginine and calcium carbon-

[25]. Ramesh A, Varghese SS, Doraiswamy JN, Malaiappan S. Herbs as an anti- ate on enamel surface. Am ] Dent. 2013 Oct;26(5):291-7. Pubmed PMID:
oxidant arsenal for periodontal diseases. ] Intercult Ethnopharmacol. 2016 24479283,

Jan 27;5(1):92-6. Pubmed PMID: 27069730. [49]. Geraldeli S, Soares EE, Alvarez AJ, Farivar T, Shields RC, Sinhoreti MAC,

[26]. Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie T. et al. A new arginine-based dental adhesive system: formulation, mechani-
Comparative clinical evaluation of coronally advanced flap with or without cal and anti-caries properties. ] Dent. 2017 Aug;63:72-80. Pubmed PMID:
platelet rich fibrin membrane in the treatment of isolated gingival reces- 28587978.
sion. ] Indian Soc Periodontol. 2015 Jan-Feb;19(1):66-71. Pubmed PMID: [50]. Yu'Y, Wang X, Ge C, Wang B, Cheng C, Gan YH. Effects of rinsing with
25810596. arginine bicarbonate and urea solutions on initial enamel lesions in situ. Oral

[27]. Thangaraj SV, Shyamsundar V, Krishnamurthy A, Ramani P, Ganesan K, Dis. 2017 Apr;23(3):353-359. Pubmed PMID: 27917567.

Muthuswami M, et al. Molecular Portrait of Oral Tongue Squamous Cell [51]. Wang XL, Cheng CY, Peng D, Wang B, Gan YH. Dental plaque pH re-
Carcinoma Shown by Integrative Meta-Analysis of Expression Profiles with covery effect of arginine bicarbonate rinse in vivo. Chin J Dent Res.
Validations. PLoS One. 2016 Jun 9;11(6):e0156582. Pubmed PMID: 2012;15(2):115-20. Pubmed PMID: 23509832.

27280700. [52]. Shapira ], Sgan-Cohen HD, Stabholz A, Sela MN, Schurr D, Goultschin J.

[28]. Ponnulakshmi R, Shyamaladevi B, Vijayalakshmi B, Selvaraj J. In silico and Clinical and microbiological effects of chlorhexidine and arginine sustained-
in vivo analysis to identify the antidiabetic activity of beta sitosterol in adi- release varnishes in the mentally retarded. Spec Care Dentist. 1994 Jul-
pose tissue of high fat diet and sucrose induced type-2 diabetic experimental Aug;14(4):158-63. Pubmed PMID: 7716700.
rats. Toxicol Mech Methods. 2019 May;29(4):276-290. Pubmed PMID: [53]. Nascimento MM, Browngardt C, Xiaohui X, Klepac-Ceraj V, Paster BJ,
30461321. Burne RA. The effect of arginine on oral biofilm communities. Mol Oral

[29]. Ramakrishnan M, Bhurki M. Fluoride, Fluoridated Toothpaste Efficacy And Microbiol. 2014 Feb;29(1):45-54. Pubmed PMID: 24289808.

Its Safety In Children-Review. International Journal of Pharmaceutical Re- [54]. Sanchez AY, de Oliveira CL, Negrini TC, Hashizume LN, Hara AT, Maltz
search. 2018 Oct 1;10(04):109-14. M, etal. In situ Effect of Arginine-Containing Dentifrice on Plaque Compo-

[30]. Van Wuyckhuyse BC, Perinpanayagam HE, Bevacqua D, Raubertas RE, Bill- sition and on Enamel Demineralization under Distinct Cariogenic Condi-
ings RJ, et al. Association of free arginine and lysine concentrations in hu- tions. Caries Res. 2018;52(6):588-597. Pubmed PMID: 29730666.
man parotid saliva with caries experience. ] Dent Res. 1995 Feb;74(2):686- [55]. Yin W, Hu DY, Li X, Fan X, Zhang YD, Pretty IA, et al. The anti-caries
90. Pubmed PMID: 7722066. efficacy of a dentifrice containing 1.5% arginine and 1450 ppm fluoride

[31]. Higham SM, Edgar WM. Human dental plaque pH, and the organic acid as sodium monofluorophosphate assessed using quantitative light-induced
and free amino acid profiles in plaque fluid, after sucrose rinsing. Arch Oral fluorescence (QLF). journal of dentistry. 2013 Aug 1;41:522-8.

Biol. 1989;34(5):329-34. Pubmed PMID: 2597027. [56]. Kraivaphan P, Amornchat C, Triratana T, Mateo LR, Ellwood R, Cummins

[32]. Burne RA, Marquis RE. Alkali production by oral bacteria and protection D, et al. Two-year caries clinical study of the efficacy of novel dentifrices
against dental caries. FEMS Microbiol Lett. 2000 Dec 1;193(1):1-6. Pub- containing 1.5% arginine, an insoluble calcium compound and 1,450 ppm
med PMID: 11094270. fluoride. Caries Res. 2013;47(6):582-90. Pubmed PMID: 23988908.

[33]. Poolman B, Driessen AJ, Konings WN. Regulation of arginine-ornithine [57]. Souza ML, Cury JA, Tenuta LM, Zhang YP, Mateo LR, Cummins D, et al.
exchange and the arginine deiminase pathway in Streptococcus lactis. ] Bac- Comparing the efficacy of a dentifrice containing 1.5% arginine and 1450
teriol. 1987 Dec;169(12):5597-604. Pubmed PMID: 3119567. ppm fluoride to a dentifrice containing 1450 ppm fluoride alone in the man-

[34]. Casiano-Colén A, Marquis RE. Role of the arginine deiminase system in agement of primary root caries. journal of dentistry. 2013 Aug 1;41:535-41.
protecting oral bacteria and an enzymatic basis for acid tolerance. Appl En- [58]. Srisilapanan P, Korwanich N, Yin W, Chuensuwonkul C, Mateo LR, Zhang
viron Microbiol. 1988 Jun;54(6):1318-24. Pubmed PMID: 2843090. YP, et al. Comparison of the efficacy of a dentifrice containing 1.5% arginine

[35]. Marquis RE, Bender GR, Murray DR, Wong A. Arginine deiminase system and 1450 ppm fluoride to a dentifrice containing 1450 ppm fluoride alone
and bacterial adaptation to acid environments. Appl Environ Microbiol. in the management of early coronal caries as assessed using Quantitative
1987 Jan;53(1):198-200. Pubmed PMID: 3103530. Light-induced Fluorescence. ] Dent. 2013 Aug;41 Suppl 2:529-34. Pubmed

[36]. Stephan RM. Changes in hydrogen-ion concentration on tooth surfaces and PMID: 23985436.
in carious lesions. The Journal of the American Dental Association. 1940 [59]. LiJ, Huang Z, Mei L, Li G, Li H. Anti-Caries Effect of Arginine-Containing
May 1;27(5):718-23. Formulations in vivo: A Systematic Review and Meta-Analysis. Caries Res.

[37]. Margolis HC, Duckworth JH, Moreno EC. Composition and buffer capac- 2015;49(6):606-17. Pubmed PMID: 26536588.
ity of pooled starved plaque fluid from caries-free and caries-susceptible indi- [60]. Astvaldsdéttir A, Naimi-Akbar A, Davidson T, Brolund A, Lintamo L, Atter-
viduals. ] Dent Res. 1988 Dec;67(12):1476-82. Pubmed PMID: 3198845. gren Granath A, et al. Arginine and Caries Prevention: A Systematic Review.

[38]. Kleinberg I. Biochemistry of the dental plaque. Adv Oral Biol. 1970;4:43- Caries Res. 2016;50(4):383-93. Pubmed PMID: 27403876.

90. Pubmed PMID: 4914038. [61]. Bijle MNA, Yiu CKY, Ekambaram M. Calcium-Based Caries Preventive

[39]. Margolis HC, Duckworth JH, Moreno EC. Composition of pooled resting Agents: A Meta-evaluation of Systematic Reviews and Meta-analysis. ] Evid
plaque fluid from caries-free and caries-susceptible individuals. ] Dent Res. Based Dent Pract. 2018 Sep;18(3):203-217.e4. pubmed PMID: 30077374.
1988 Dec;67(12):1468-75. Pubmed PMID: 3198844. [62]. Wierichs R], Meyer-Lueckel H. Systematic review on noninvasive treatment

[40]. Rosen S, Weisenstein PR. The effect of sugar solutions on pH of dental of root caries lesions. ] Dent Res. 2015 Feb;94(2):261-71. Pubmed PMID:
plaques from caries-susceptible and caries-free individuals. ] Dent Res. 1965 25398366.

Sep-Oct;44(5):845-9. Pubmed PMID: 4378487. [63]. Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs

Astha Bramhecha, Jogikalmat Krithikadatta. Role of Arginine in Caries Prevention. Inz | Dentistry Oral Sei. 2021;8(7):3230-3234.



http://scidoc.org/IJDOS.php
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/25810596/
https://pubmed.ncbi.nlm.nih.gov/25810596/
https://pubmed.ncbi.nlm.nih.gov/25810596/
https://pubmed.ncbi.nlm.nih.gov/25810596/
https://pubmed.ncbi.nlm.nih.gov/25810596/
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/7722066/
https://pubmed.ncbi.nlm.nih.gov/7722066/
https://pubmed.ncbi.nlm.nih.gov/7722066/
https://pubmed.ncbi.nlm.nih.gov/7722066/
https://pubmed.ncbi.nlm.nih.gov/2597027/
https://pubmed.ncbi.nlm.nih.gov/2597027/
https://pubmed.ncbi.nlm.nih.gov/2597027/
https://pubmed.ncbi.nlm.nih.gov/11094270/
https://pubmed.ncbi.nlm.nih.gov/11094270/
https://pubmed.ncbi.nlm.nih.gov/11094270/
https://pubmed.ncbi.nlm.nih.gov/3119567/
https://pubmed.ncbi.nlm.nih.gov/3119567/
https://pubmed.ncbi.nlm.nih.gov/3119567/
https://pubmed.ncbi.nlm.nih.gov/2843090/
https://pubmed.ncbi.nlm.nih.gov/2843090/
https://pubmed.ncbi.nlm.nih.gov/2843090/
https://pubmed.ncbi.nlm.nih.gov/3103530/
https://pubmed.ncbi.nlm.nih.gov/3103530/
https://pubmed.ncbi.nlm.nih.gov/3103530/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Changes+in+Hydrogen-Ion+Concentration+on+Tooth+Surfaces+and+in+Carious+Lesions.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AaIf7iY8yet4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Changes+in+Hydrogen-Ion+Concentration+on+Tooth+Surfaces+and+in+Carious+Lesions.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AaIf7iY8yet4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Changes+in+Hydrogen-Ion+Concentration+on+Tooth+Surfaces+and+in+Carious+Lesions.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AaIf7iY8yet4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/3198845/
https://pubmed.ncbi.nlm.nih.gov/3198845/
https://pubmed.ncbi.nlm.nih.gov/3198845/
https://pubmed.ncbi.nlm.nih.gov/4914038/
https://pubmed.ncbi.nlm.nih.gov/4914038/
https://pubmed.ncbi.nlm.nih.gov/3198844/
https://pubmed.ncbi.nlm.nih.gov/3198844/
https://pubmed.ncbi.nlm.nih.gov/3198844/
https://pubmed.ncbi.nlm.nih.gov/4378487/
https://pubmed.ncbi.nlm.nih.gov/4378487/
https://pubmed.ncbi.nlm.nih.gov/4378487/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Stephan+RM+%281944%29+Intra-Oral+Hydrogen-Ion+Concentrations+Associated+With+Dental+Caries+Activity&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AaZKozFalmvcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Stephan+RM+%281944%29+Intra-Oral+Hydrogen-Ion+Concentrations+Associated+With+Dental+Caries+Activity&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3AaZKozFalmvcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/25721284/
https://pubmed.ncbi.nlm.nih.gov/25721284/
https://pubmed.ncbi.nlm.nih.gov/25721284/
https://pubmed.ncbi.nlm.nih.gov/29935996/
https://pubmed.ncbi.nlm.nih.gov/29935996/
https://pubmed.ncbi.nlm.nih.gov/29935996/
https://pubmed.ncbi.nlm.nih.gov/28486080/
https://pubmed.ncbi.nlm.nih.gov/28486080/
https://pubmed.ncbi.nlm.nih.gov/28486080/
https://pubmed.ncbi.nlm.nih.gov/28668766/
https://pubmed.ncbi.nlm.nih.gov/28668766/
https://pubmed.ncbi.nlm.nih.gov/28668766/
https://pubmed.ncbi.nlm.nih.gov/29211949/
https://pubmed.ncbi.nlm.nih.gov/29211949/
https://pubmed.ncbi.nlm.nih.gov/29211949/
https://pubmed.ncbi.nlm.nih.gov/27233091/
https://pubmed.ncbi.nlm.nih.gov/27233091/
https://pubmed.ncbi.nlm.nih.gov/27233091/
https://pubmed.ncbi.nlm.nih.gov/27233091/
https://pubmed.ncbi.nlm.nih.gov/24479283/
https://pubmed.ncbi.nlm.nih.gov/24479283/
https://pubmed.ncbi.nlm.nih.gov/24479283/
https://pubmed.ncbi.nlm.nih.gov/24479283/
https://pubmed.ncbi.nlm.nih.gov/28587978/
https://pubmed.ncbi.nlm.nih.gov/28587978/
https://pubmed.ncbi.nlm.nih.gov/28587978/
https://pubmed.ncbi.nlm.nih.gov/28587978/
https://pubmed.ncbi.nlm.nih.gov/27917567/
https://pubmed.ncbi.nlm.nih.gov/27917567/
https://pubmed.ncbi.nlm.nih.gov/27917567/
https://pubmed.ncbi.nlm.nih.gov/23509832/
https://pubmed.ncbi.nlm.nih.gov/23509832/
https://pubmed.ncbi.nlm.nih.gov/23509832/
https://pubmed.ncbi.nlm.nih.gov/7716700/
https://pubmed.ncbi.nlm.nih.gov/7716700/
https://pubmed.ncbi.nlm.nih.gov/7716700/
https://pubmed.ncbi.nlm.nih.gov/7716700/
https://pubmed.ncbi.nlm.nih.gov/24289808/
https://pubmed.ncbi.nlm.nih.gov/24289808/
https://pubmed.ncbi.nlm.nih.gov/24289808/
https://pubmed.ncbi.nlm.nih.gov/29730666/
https://pubmed.ncbi.nlm.nih.gov/29730666/
https://pubmed.ncbi.nlm.nih.gov/29730666/
https://pubmed.ncbi.nlm.nih.gov/29730666/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+anti-caries+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+as+sodium+monofluorophosphate+assessed+using+Quantitative+Light-induced+Fluorescence+%28QLF%29.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A9uiLv6U3ON4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+anti-caries+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+as+sodium+monofluorophosphate+assessed+using+Quantitative+Light-induced+Fluorescence+%28QLF%29.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A9uiLv6U3ON4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+anti-caries+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+as+sodium+monofluorophosphate+assessed+using+Quantitative+Light-induced+Fluorescence+%28QLF%29.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A9uiLv6U3ON4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+anti-caries+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+as+sodium+monofluorophosphate+assessed+using+Quantitative+Light-induced+Fluorescence+%28QLF%29.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3A9uiLv6U3ON4J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/23988908/
https://pubmed.ncbi.nlm.nih.gov/23988908/
https://pubmed.ncbi.nlm.nih.gov/23988908/
https://pubmed.ncbi.nlm.nih.gov/23988908/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+to+a+dentifrice+containing+1450ppm+fluoride+alone+in+the+management+of+primary+root+caries.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Adb3X3PpOFEMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+to+a+dentifrice+containing+1450ppm+fluoride+alone+in+the+management+of+primary+root+caries.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Adb3X3PpOFEMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+to+a+dentifrice+containing+1450ppm+fluoride+alone+in+the+management+of+primary+root+caries.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Adb3X3PpOFEMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+efficacy+of+a+dentifrice+containing+1.5%25+arginine+and+1450ppm+fluoride+to+a+dentifrice+containing+1450ppm+fluoride+alone+in+the+management+of+primary+root+caries.&btnG=#d=gs_cit&u=%2Fscholar%3Fq%3Dinfo%3Adb3X3PpOFEMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/23985436/
https://pubmed.ncbi.nlm.nih.gov/26536588/
https://pubmed.ncbi.nlm.nih.gov/26536588/
https://pubmed.ncbi.nlm.nih.gov/26536588/
https://pubmed.ncbi.nlm.nih.gov/27403876/
https://pubmed.ncbi.nlm.nih.gov/27403876/
https://pubmed.ncbi.nlm.nih.gov/27403876/
https://pubmed.ncbi.nlm.nih.gov/30077374/
https://pubmed.ncbi.nlm.nih.gov/30077374/
https://pubmed.ncbi.nlm.nih.gov/30077374/
https://pubmed.ncbi.nlm.nih.gov/25398366/
https://pubmed.ncbi.nlm.nih.gov/25398366/
https://pubmed.ncbi.nlm.nih.gov/25398366/
https://pubmed.ncbi.nlm.nih.gov/31257588/

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

acetaminophen and ibuprofen as antibacterial agents against red complex crowns, and surrounding gingival inflammation in primary molars: rand-
pathogens. ] Periodontol. 2019 Dec;90(12):1441-1448. Pubmed PMID: omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):3275-3280.
31257588. Pubmed PMID: 31955271.

[64]. J PC, Marimuthu T, C K, Devadoss B, Kumar SM. Prevalence and measure- [69]. Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-
ment of anterior loop of the mandibular canal using CBCT: A cross sectional mental enamel defects on their quality of life? Int J Paediatr Dent. 2021
study. Clin Implant Dent Relat Res. 2018 Aug;20(4):531-534. Pubmed Mar;31(2):285-286. Pubmed PMID: 32416620.

PMID: 29624863. [70]. R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al.

[65]. Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima- CYP2 C9 polymorphism among patients with oral squamous cell carcinoma
tion of sulfiredoxin levels between chronic periodontitis and healthy patients and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral
- A case-control study. ] Periodontol. 2018 Oct;89(10):1241-1248. Pubmed Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312. Pubmed PMID:
PMID: 30044495. 32773350.

[66]. Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJL. [71]. Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and
Effectiveness of 2% Articaine as an anesthetic agent in children: randomized validation of a formula for objective assessment of cervical vertebral bone
controlled trial. Clin Oral Investig. 2019 Sep;23(9):3543-3550. Pubmed age. Prog Orthod. 2020 Oct 12;21(1):38. Pubmed PMID: 33043408.
PMID: 30552590. [72]. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico

[67]. Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary analysis of virulence genes in an emerging dental pathogen A. baumannii
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral and related species. Arch Oral Biol. 2018 Oct;94:93-98. Pubmed PMID:
Pathol Med. 2019 Apr;48(4):299-306. Pubmed PMID: 30714209. 30015217.

[68]. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of
Streptococcus mutans, plaque accumulation on zirconia and stainless steel

Astha Bramhecha, Jogikalmat Krithikadatta. Role of Arginine in Caries Prevention. Inz | Dentistry Oral Sei. 2021;8(7):3230-3234.

3234



http://scidoc.org/IJDOS.php
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/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
	Introduction
	References

