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Abstract

Objective

'The aim of the study was to establish a relationship of dental caries with the GTF and streptococcus
mutans count to determine the caries active individuals.

Material and Methods

'The study comprised of 40 children, of which 20 were clinically diagnosed as having early carious
lesions and the rest were clinically free of caries. About 2ml of unstimulated saliva was collected
from the study group and the control group. The salivary sample was uniformly mixed and about
1.5ml of saliva was streaked on the Blood agar and chocolate agar supplemented with bacitracin,
using a 4mm inner diameter inoculation loop. The MSR agar plates were incubated anerobically for
48 hours at 37 degree celcius. Following the incubation, counts were made from the colonies which
had morphologic characteristic of Streptococcus mutans on the MSB agar.
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Glucosyltransferase activity was measured using DNA assay.

Results

'The mean DMFT of the study population was 6.60 with a standard deviation of 1.870. The mean
number of decayed, missing and filled teeth were 4.0 +1.8, 0.5+0.23 and 2.1 +0.6 respectively. The
Mean streptococcus mutans count in caries free subjects was 179.56x 10° + 16.876 x10° and in
subjects with carious lesions the mean mutans count was 239.32x 10° + 43.56 x10°.

Conclusion

Glucosyltransferase serves as a potential marker for predicting the caries active individuals. A
correlation between Glucosyltransferase activity and DMFT index also correlates with our results
proving that GTF could act as an ideal marker for dental caries.

Abbreviations (if used)

DMFT - decay, missing and filled tooth
GTF - Glucostltrasferase

WHO - World Health Organization
Introduction

Dental caries continues to be a major public health problem in global proportions despite overly attempts
undertaken in the elimination of the disease [1]. It is indeed true that the prevalence of dental caries has
declined in developed countries [2]. However, the prevalence in children ranges from 33.5% to 90% in Indian
population and continues to be a public health challenge [2]. Streptococcus mutans is a predominantly
common oral bacterium present in virtually all individuals and it is well known that a causative association
exists between streptococcus mutans and dental caries [3]. This is facilitated by Glucosyltransferase (GTF)
an enzyme produced by streptococcus mutans which plays a crucial role and is arguably the most significant
virulence factor in dental caries [4]. GTF utilize an activated donor sugar substrate containing a substituted
phosphate group [5]. They catalyze the formation of glycosidic bonds from sucrose and thus play a role in
the etiology of dental caries by mediating the adherence of Streptococcus mutans to the tooth [6].

GTF is present in whole saliva and it also enables the formation of dental caries. Salivary GTF is produced
by 8. sanguis, S. sorbinus and S. mutans [7]. Diagnosis of caries rely commonly on visible, radiographic and
tactile methods and the lesions diagnosed in this way are quite advanced and several stages of bacterial
succession may have taken place between caries initiation and its subsequent diagnosis [7]. An ideal caries
activity test is one that could determine caries activity prior to the onset of lesions. The study was performed
to establish a relationship of dental caries with the GTF and mutans count to determine the caries active
individuals.
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Materials and Methods
Selection of Subjects and Assessment of DMFT Index

'The study comprised of 40 children, of which 20 were clinically diagnosed as having early carious lesions
and the rest were clinically free of caries at the time of their dental identification. All the subjects were from
the same school, indicating that they were from the same area with same socioeconomic status. The subjects
were examined under natural light in an outdoor setting following an oral rinse, with the aid of a plane
mouth mirror and CPI Probe, according to the criteria recommended by the World Health Organization
(WHO). All the erupted teeth were evaluated using the DMFT index for the permanent tooth. White,
chalky and discoloured spots with absence of visual cavity and stained pit and fissures that did not have
undermined enamel was not recorded as caries and were excluded from the study.

Collection of Saliva

About 2ml of unstimulated saliva was collected from the study group and the control group. Donors were
asked to refrain from eating or drinking for at least 60 minutes prior to each collection. Smoking, chewing
gum and intake of beverages were also prohibited during this hour. The subjects were asked to rinse the
mouth with deionized distilled water and were supplied with a sterile container. Briefly, after a rinse of the
mouth with water, saliva was allowed to accumulate in the floor of the mouth for approximately 2 minutes
and the subjects were asked to expectorate the unstimulated saliva into the sterile container. Following
collection, the samples were aliquoted and the samples were then centrifuged at 2500rpm for 5 minutes.
The centrifugation resulted in saliva samples free of large particulate debris and reduced viscosity, thereby
allowing a more accurate and reproducible analysis. The supernatant was subsequently stored at -30°C until
analysis was performed [8].

Bacterial Culture and Collection of Supernatent

'The salivary sample was uniformly mixed and about 1.5ml of saliva was streaked on the Blood agar and
chocolate agar supplemented with bacitracin, using a 4mm inner diameter inoculation loop. The MSR agar
plates were incubated anerobically for 48 hours at 37degree celcius. Following the incubation, counts were
made from the colonies which had morphologic characteristic of Streptococcus mutans on the MSB agar.
'The identification of streptococcus mutans was confirmed by mannitol fermentation. The number of mutans
colonies were determined and multiplied by 10 as the saliva was diluted.

'The broth supernatant was collected from the culture and inoculated in thioglycollate broth at 37 degree
celcius and the supernatant was obtained. The supernatant was further centrifuged to remove the sediments
and for further analysis.

Glucosyltransferase Assay

‘Theamountofglucosyltransferase was determined by Dintrosalicylicacid assay.. One unitof glucosyltransterase
is defined as the amount of enzyme that catalyzes the production of 1 micro mol of fructose per min.
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at 30 degree C in 20mM sodium acetate buffer, pH 5.4, with 100g of sucrose per liter, 0.05g of CaCl, per
liter, and 1g of NaN, per liter. It was ascertained that the reducing sugar measured by DNS assay was due to
glucosyltransterase and not to levansucrase, inveratase, or sucrose phosphorylase activity.

Results

The mean DMFT of the study population was 6.60 with a standard deviation of 1.870. The mean number of
decayed, missing and filled teeth were 4.0 £1.8, 0.5+0.23 and 2.1 £0.6 respectively. The Mean streptococcus
mutans count in caries free subjects was 179.56x 10° + 16.876 x10° and in subjects with carious lesions the
mean mutans count was 239.32x 10° + 43.56 x10°.

A graph was plotted with the optical density along y axis and the standard concentration along x axis for
spectrophotometric determination of the optical density of standard solution. The concentration of the
reducing sugar was thereby obtained by marking the optical density of the reducing sugar obtained by
spectrophotometer on the graph of standard solutions and thereby correlating it with the concentrations on
the x axis.

Statistical Analysis

Statistical analysis was done using regression analysis and Spearsman Correlation coeficient due to non
linearity of the distribution. The p value of streptococcus mutans in caries active and caries free was 0.44
and the GTF levels in caries active and caries free individuals was 0.49 which suggests that there 95%
significance. The Regression analysis for DMFT versus S.mutans was 0.75 and DMFT versus GTF was 0.9.

Discussions

Our study established a strong correlation between the Glucosyltransferase activity DMFT and a moderate
correlation between Streptococcus mutans and DMFT index. This could be attributed to the individual
indices of the DMFT. Our data revealed a patient with 7 decayed teeth and 3 filled teeth contributing to
a DMFT index of 10. The Glucosyltransferase activity was significantly increased to 3.8 with §. mutans
count of 276. However another case with DMFT score of 9 had 3 decayed teeth, one missing tooth and 5
filled teeth. The Glucosyltransferase activity was 1.9 with §. muzans count of 245.This suggests the variation
in Glucosyltransferase levels with the Decayed teeth present in DMFT index. This suggests that a direct
relationship exists between DMFT and streptococcus mutans and DMFT index (Graph 3 and Graph 4).

Table 1: The DMFT index, Streptococcus mutans colony count and Glucosyltransferase activity in caries active
individuals and Caries free individuals.

Variable Caries active | Caries active | Caries free | Caries free | P value
mean HD mean SD t test
MS, CFU/ml 239.32 43.56 179.56 16.876 0.04497
GTF activity 2.21 0.41 1.736 0.24 0.04927
DMFT INDEX 6.60 1.870 - - -
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Graph 1: Spectroscopic determination of Optical Standard solution.

Graph 2: Spectroscopic determination of the concentration of Glucosyltransferase
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Graph 3: DMFT Vs St.mutans count

Graph 4: DMFT Vs GTF activity.

Our data represent an essential first step in developing a simple and reliable caries activity and predictive
test. The strong correlation between lesions and Gtf is certainly encouraging. Our study revealed a strong
correlation between the level of Gtf, with the number of clinical lesions of our pediatric subjects.
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'The ability to measure the level of a proven virulence factor and correlate it with clinical caries activity
represents a step forward toward using the assay to aid in diagnosis of caries before overt lesions are present.

Our data confirmed previously reported correlations between salivary MS populations and dmfs. The
correlation between salivary Gtf and dmfs appears to be stronger than that between MS and dmfs. Gtf as a
potential marker for caries activity has considerable advantages over cultural methods and other approaches
such as PCR. Gtf is a proven virulence property of S. mutans [9,10]. Therefore, the test proposed here
includes an agent directly involved in the pathogenesis of the disease. The test as envisaged could be used
chair side and provide results within minutes. It is difficult to imagine primer and PCR mutans counts being
used chair side, however carried out, as they require days to develop and need some laboratory equipment.
In addition, as Bowden [1997] pointed out, cultural methods do not differentiate among clonal types which
may or may not be associated with virulence. This observation may also in part account for the relatively
poor performance of MS counts as predictors of caries development. It may also explain why a correlation
between MS counts and Gtf was not observed in this study.

Conclusions

An ideal test for caries activity is one that could determine caries activity prior to the onset of lesions. The
best predictor of future caries experience thus far involves assessing the presence of carious lesions already
present on tooth surfaces which from a clinical perspective is rather late ECC constitutes a major public
health problem and affects those who are least able to bear either the financial or health burden. Children
in underserved areas visit a physician more readily than a dentist [11]. If a simple test is developed, such
as described here, it could be used by the physician to screen the children for caries risk during ‘well child’
visits and then make appropriate referrals of those identified as high risk to a dentist for the institution
of preventive procedure, perhaps reducing the incidence of dental caries, obviating the need for extensive
restorative care.

Acknowledgements

'The authors thank Dr. Niranzena Pannerselvam, Department of Radiology, University of Florida for her
support in publishing this article.

Conflicts of Interests
'The authors report no conflict of interest
Bibliography

1. Roy, B., Mangala, A. N., Nadkarni, Kim-Ly, C., Elizabeth, M. F., Nicholas, A. J. & Neil, H. (2004).
Quantitative Analysis of Diverse Lactobacillus Species Present in Advanced Dental Caries. J Clin Microbiol.,
42(7),3128-3136.

2. Glass, R. L. (1982). The first international conference on the declining prevalence of dental caries. / Dent
Res., 61, 1304.

Nithya Jagannathan, ez a/. (2018). Association of Glucosyltransferase with Streptococcus Mutans and
DMEF'T in Caries Active Children. CPQ Dentistry, 1(1), 01-08.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC446321/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC446321/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC446321/
https://www.scienceopen.com/document%3Fvid%3De697430f-a760-4737-88a7-3653e44ac856
https://www.scienceopen.com/document%3Fvid%3De697430f-a760-4737-88a7-3653e44ac856

Nithya Jagannathan, ez al., CPQ Dentistry (2018) 1:1 Page 8 of 8

3. Kuramitsu, H. K. (1993). Virulence factors of mutans streptococci: role of molecular genetics. Critic. Rev

Oral Biol Med., 4, 159-176.

4. Devulapalle, K. S. & Mooser, G. (2001). Glucosyltransferase Inactivation Reduces Dental Caries. J Dent
Res., 80, 466-469.

5. Lairson, L. L., Henrissat, B., Davies, G. J. & Withers, S. G. (2005). Glycosyltransferases: Structures,
Functions, and Mechanisms. Annu. Rev. Biochem., 77, 521-555.

6. Kuramitsu, H. K. (1974). Adherence of Streptococcus mutans to dextran synthesized in the presence of
extracellular dextransucrase. Infect. Immun., 9, 764.

7. Hamada, S. & Slade, H. D. (1980). Biology, immunology, and cariogenicity of Streptococcus mutans.
Microbiol Rev., 44, 331-384.

8. Vazesh, N. M. (1993). Methods for collecting saliva. Ann N'Y Acad Sci., 694, 72-77.

9. Alaluusua, S. & Renkonen, O. V. (1983). Streptococcus mutans establishment and dental caries in children
from 2 to 4 years old. Scand ] Dent Res., 91, 453-457.

10. Berkowitz, R. (1996). Etiology of nursing caries: a microbiologic perspective. ] Public Health Dent., 56,
51-54.

11. Grainger, R. M. & Nikiforuk, G. (1960). Determination of relative caries experience. J/ Can Dent Assoc.,
26, 531.

Nithya Jagannathan, ez a/. (2018). Association of Glucosyltransferase with Streptococcus Mutans and
DMEF'T in Caries Active Children. CPQ Dentistry, 1(1), 01-08.


https://www.ncbi.nlm.nih.gov/pubmed/8435464
https://www.ncbi.nlm.nih.gov/pubmed/8435464
https://www.ncbi.nlm.nih.gov/pubmed/11332534
https://www.ncbi.nlm.nih.gov/pubmed/11332534
https://www.ncbi.nlm.nih.gov/pubmed/18518825
https://www.ncbi.nlm.nih.gov/pubmed/18518825
https://www.ncbi.nlm.nih.gov/pubmed/4822870
https://www.ncbi.nlm.nih.gov/pubmed/4822870
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC373181/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC373181/
https://www.ncbi.nlm.nih.gov/pubmed/8215087
https://www.ncbi.nlm.nih.gov/pubmed/6581521
https://www.ncbi.nlm.nih.gov/pubmed/6581521
https://www.ncbi.nlm.nih.gov/pubmed/8667319
https://www.ncbi.nlm.nih.gov/pubmed/8667319

	_GoBack

