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ABSTRACT

Background: A new approach in caries research is focused on the fact that salivary Substrates, like urea and uric
acid, may play an important role in biofilm pH, homeostasis and in inhibiting dental caries and thus act as biomarker.
Methods: A clinical in vivo study was conducted in Dental college of Patna among simple random sample of 30
dental students (10 caries active and 20 caries free based on DMFT index) and of age group 18-25 years after
satisfying the inclusion and exclusion criteria. Unstimulated saliva samples of dental students were collected at
Coachman position using draining technique and salivary urea and uric acid estimation done at private pathology
laboratory, Patna.

Results: The mean for urea level was higher among Caries free Group (61.15+18.85) as compared to Caries group
(9.91+3.64) while the mean uric acid level was higher among Caries group (10.19+2.16) as compared to caries free
group (5.25+2.78). The caries experience when assessed by correlating the DMFT Score with salivary urea and
salivary uric acid concentration, it was found that the DMFT Score is in negative correlation with urea level (r=-
0.790) and positive correlation with uric acid level (r=0.751) suggesting when salivary urea level increases there was
decrease in caries rate and vice versa.

Conclusions: Thus value of salivary urea and uric acid in adolescence can serve as a parameter for determining the
risk of caries, thus acting as biomarkers in dental caries and this, in turn, can be used in the planning and
implementation of appropriate caries preventive measures.
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INTRODUCTION rinsing food debris, microorganisms and sugar
aggregation, and by its antibacterial and bacterial

The oral cavity is an intricate environment composed of
multiple structures and tissues types working in concert.!
While each structure performs a unique function, all are
colonized by bacteria and immersed in salivary fluids.
Saliva principally consists of 99.5% water, 0.3% proteins
and 0.2% trace, small organic compound like urea and
uric acid, and inorganic substances.? Saliva is one of the
innate defence systems of the human body that protects
teeth by several mechanisms, such as improving tooth
enamel by remineralization, neutralizing low plaque pH,

properties.® Saliva has been proved to be a credible
diagnostic aid in detecting different Biomarkers for
Dental caries.* A new approach in caries research is
focused on the fact that alkali generation from salivary
Substrates, like urea and uric acid, may play an important
role in biofilm pH, homeostasis and in inhibiting dental
caries and hence can act as biomarker of dental caries.
Urea is present in saliva and crevicular fluids at 3-10mm
in healthy individuals and it is hydrolysed by ureases to
generate 2 molecules of ammonia and one molecule of
C02.5 Uric acid is end product of purine metabolism, also
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reported to act as an antioxidant. This information will
facilitate the rationale design of strategies that rely on
alkali production of caries risk assessment and
interventions also formulating probiotic applications to
enhance oral ureolysis and development of carious lesion
and role of uric acid as an antioxidant in saliva.’
Discovering, validating, and understanding saliva-based
biomarkers will have a considerable role in establishing
oral fluids as a credible diagnostic biofluid.” Hence the
present study was done with the aim to assess the role of
salivary urea and uric acid levels as biomarkers in dental
caries.

Obijectives

To estimate the level of urea and uric acid in salivary
sample of dental students of Buddha Institute Of Dental
Sciences and Hospital, Patna, Bihar. To find out
association (if any) between salivary urea and dental
caries. To find out association (if any) between salivary
uric acid and dental caries.

METHODS

A clinical in vivo study was conducted among dental
student from January 2020 to February 2020 in Patna.
Ethical approval for the study was obtained from the
Institutional Review Board, Patna and Informed Consent
was obtained from the participants.

Based on DMFT Index, 30 (20 caries free and 10 caries
active) Dental students of Buddha Institute of Dental
Sciences and Hospital, Patna in the age group of 18-25
years were selected for the study by simple random

sampling method and saliva sample was collected from
the study subject after satisfying the inclusion and
exclusion criteria. Dental students free of systemic or
local condition which affects salivary secretion and
Patients willing to consent to be a part of the study were
included in the study. Subject who are undergoing
orthodontic treatment, who have any adverse habits,
subjects under restricted diet and subject who were
medically compromised were excluded from the study.

Unstimulated saliva samples were collected from the
study subject in Coachman position between 10.00 am —
12.00 pm by using draining technique and were sent for
laboratory analysis for estimation of salivary urea and
uric acid level.

The salivary urea level was estimated by using Bertholet
method 8 and the salivary uric acid level was estimated
by Colorimetric method 9 (by using Salimetrics uric acid
enzymatic assay Kkit). The data obtained by analyzing
different salivary samples for urea and uric acid
concentration was systematically tabulated and subjected
to statistical analysis. All the results were expressed in
terms of percentage proportion. For the comparison of
proportions, chi-square test and Independent sample T
test, was used with continuity correction whenever
appropriate. Correlation between the groups was done by
Karl Pearson’s correlation test. P<0.05 was taken to be
statistically significant for the purpose of analysis.

RESULTS

In the present study based on DMFT Index, 20 caries free
and 10 caries active students were selected for the study.

Table 1: Cross tabulation between DMFT (caries active/caries free) and gender.

Caries ~ No caries _ Chi-square |
N (%) N (%) N (%) value |
Male 6 (60.0) 9 (45.0) 15 (50.0) 0.439 |
Female 4 (40.0) 11 (55.0) 15 (50.0) 0.600 N'S |
Total 10 (100.0) 20 (100.0) 30 (100.0) |

Statistical analysis: pearson’s ch-square test. Statistically significant if p<0.05.

Table 2: Mean comparison of urea level (mg/dl) and uric acid level (mg/dl) between caries active and caries free

group.
Cllr_ucal S_ample Mean SD I\/_Iean P value ‘
variables _ _size _ _ _difference
Urea level Caries active 10 9.91 3.64 5124 <0.001
(mg/dl) Caries free 20 61.15 18.85 ’ S
Uric acid level ~ Caries active 10 10.19 2.16 4.94 <0.001
(mg/dl) Caries free 20 5.25 2.78 ’ S

Statistical analysis: independent sample t test. statistically significant if p<0.05

free subject while rest 12 (50.0%) subject were female
among which 4 (40.0%) were caries active and 11
(50.0%) were caries free subject thus caries experience
was more among male and this result was found to be
statistically insignificant (p=0.439).

Table 1 shows association between DMFT Score of the
study subject and Gender in which it was found that 15
(50.0%) of the study subject were male among which 6
(60.0%) were caries active and rest 9 (45.0%) were caries
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Figure 1: Mean comparison of urea level (mg/dl) and
uric acid level (mg/dl) between caries active and caries
free group.
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Figure 2: Correlation analysis.

Table 2 shows mean comparison of urea level (mg/dl) and
uric acid level (mg/dl) between caries active and caries
free group and it was found that the mean for urea level
was higher among Caries free Group (61.15+18.85) as
compared to caries active group (9.91+3.64) and this
result was found to be statistically significant
(p<0.001).Alternatively the mean uric acid level was
higher among caries group (10.19+2.16) as compared to
caries free group (5.25+2.78) and this result was found to
be statistically significant (p<0.001) (Figure 1)

In the present study caries experience was assessed by
correlating the DMFT Score with salivary urea and
salivary uric acid concentration and it was found that the
DMFT Score is in negative correlation with urea level
(r=-0.790) and positive correlation with uric acid level
(r=0.751) and this result was found to be statistically
significant with p<0.001. This means when salivary urea
level increases there was decrease in caries rate and vice
versa. Alternatively, when salivary uric acid level

increases there was increase in caries rate and vice versa
(Table 3, Figure 2).

Table 3: Correlation analysis.

Correlation

Correlation coefficient

between

DMFT score

and urea -0.790 <0.001
level (mg/dl)

DMFT score

and uric

acid level

(mg/dl)

P value Results

Significant

0.751 <0.001  Significant

DISCUSSION

In the present study, the saliva sample was collected from
30 Dental Students (20 caries free and 10 caries active) in
the age group of 18-25 years from Buddha Institute of
Dental Sciences and Hospital, Patna and sent for
laboratory analysis for estimation of urea and uric acid.
The data obtained by analyzing different salivary samples
for urea and uric acid concentration show variation and
there was statistically significant result between the mean
salivary urea and uric acid concentration and dental caries
of the study subjects.

As per the review of literature the normal salivary urea
level ranges between 12-70 mg/dl and salivary uric acid
level ranges between 0.25-8.6mg/dl.2°

Our present study shows significantly higher levels of
urea in caries free individual (61.15+18.85) as compared
to caries active individual (9.91+£3.64) which is in
accordance with the study done by Nireeksha et al where
the mean of the caries free individual was 7.223 and
caries active individual was 4.663.1* This may be
attributed to generation of ammonia which favours the
equilibrium between mineralization and demineralization,
playing a key role in plaque pH homeostasis, preventing
the emergence of a cariogenic micro biota, which could
be a major impediment to the development of dental
caries.*?

The association between caries-free subjects and a higher
ammonia generation as obtained in our study, in saliva
may inhibit the development of a pathogenic microbiota,
in an acidic oral environment.*® Alkali generation is
important in the physiology, ecology and pathogenicity of
dental biofilms. A substantial body of evidence from
microbiological, genetic, and biochemical analyses and
clinical studies has suggested that the alkalinogenic
potential of dental biofilms may be used as a strategy for
caries control.4

On the other hand our study shows significantly higher
levels of uric acid in caries active individual (10.19+2.16)
as compared to caries free individual (5.25+2.78) which
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is in contrast with the study done by Nireeksha et al
where there was no significant change in uric acid levels
in comparison between the groups. This elevation of uric
acid can be related to more oxidative stress due to caries
in caries active group than caries free group as one of the
important defense mechanism of saliva is presence of
antioxidants system which comprises of various enzymes
(peroxidase, catalase, super oxide dismutase, glutathione
peroxidase) and small molecules (uric acid, vitamin E,
C)_lS

The present study also showed significant negative
correlation between salivary urea level and DMFT Score
(r=-0.790) which is in agreement with the study done by
Xia et al who stated negative correlation between salivary
urea and dental caries (r=-0.435).16 This may be attributed
to the fact that Urea is a part of the buffer system in
saliva, which participates in neutralizing the acids in the
oral environment and thus helps in preventing caries.'’

However, limitations of this study are that only certain
salivary component were evaluated, other salivary
proteins and enzymes like histatins, and statherinsin
saliva can also be evaluated. Despite the limitations, the
findings of this study provide further insight in the role of
various salivary components proving as potential
biomarker of dental caries.!®

CONCLUSION

The results of this study have demonstrated a variation in
the role of salivary urea and uric acid levels as
biomarkers in dental caries. From this study it is clear that
the saliva with its constituents plays an important role in
maintaining oral health of the individual. The urea
contributes to maintaining the acidobasic balance of
saliva, and thus affects the incidence of caries. The
positive effect of urea was confirmed by the values found
in this study: the respondents with a lower DMFT index
presented a higher concentration of urea. Regulating
salivary acidity, urea performs the role of a buffer,
reducing the possibility of the occurrence of dental caries.
On the other hand salivary uric acid acts as antioxidant
system in maintaining oral and general health of the
individual. Also the study depicts positive correlation
between salivary uric acid and dental caries and this
information may be helpful in caries prevention and
progression.20 Thus value of salivary urea and uric acid
in adolescence can serve as a parameter for determining
the risk of caries, thus acting as biomarkers in dental
caries and this, in turn, can be used in the planning and
implementation of appropriate caries preventive
measures.

Recommendations

Following recommendations are proposed: apart from
urea and uric acid there are various salivary components
like salivary protein such as IgG, IgA, C — Reactive
protein and enzymes that are thought to play a defensive

role in oral cavity and can act as biomarkers in dental
caries thus further studies, with larger sample size and
better molecular epidemiology can be done to prove
salivary components as biomarkers in dental caries.
Along with salivary urea and uric acid, blood urea and
uric acid can also be estimated to find any association
between oral health and systemic health of the individual.
Salivary sample from different age group can be taken for
better understanding the role of salivary biomarkers in
initiation and progression of dental caries. In this study
saliva samples of study subjects were collected based
DMFT index, further studies can be done by selecting the
study subject based on DMFS Index that would help in
evaluating better relevance between salivary urea, uric
acid and extent of dental caries. There is a need to expand
knowledge and awareness regarding salivary biomarker
among undergraduate and post graduates students so it
should be included in the curriculum of all Dental
institutions.
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