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Salivary Uric acid, C- Reactive Protein and pH levels in Completely Edentulous Patients
Before and After Wearing Complete Dentures
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ABSTRACT
Uric acid is the dominant antioxidant in saliva with clinical importance in monitoring oxidative stress. C-Reactive Protein is a salivary
biomarker of inflammation. The present study was undertaken to estimate and compare salivary uric acid, pH and C-Reactive
Protein levels in completely edentulous subjects before and after wearing complete dentures. The mean values for salivary pH and
uric acid after denture insertion were found to be significantly decreased whereas the estimated median concentrations of saliva CReactive Protein before and after complete denture insertion did not differ significantly. The C-Reactive Protein levels indicate
absence of significant change in oral inflammatory status of the subjects. Decreases in saliva uric acid and pH levels after denture
wearing indicate decrease in antioxidant potential and increase in acidity of saliva respectively, which are not favorable outcomes in
prosthodontic interventions. Findings on saliva characteristics such as these can help the dentist suggest remedial measures such as
adoption of better oral hygiene, denture cleaning practices and additionally, recommend adequate intake of antioxidants such as
Vitamin C to prevent the possible oxidative damage caused by decreased saliva uric acid.
Keywords: Complete denture wearers, C-Reactive Protein, pH, Saliva, Uric acid.

INTRODUCTION

R

emovable complete denture is a widely accepted
treatment modality for complete edentulism.
Acrylic resins have been widely used to fabricate
dentures due to their desirable characteristics and have
replaced all other previously used materials.1,2 Saliva,
often called ‘mirror of the body’s health’, has been shown
to reflect tissue fluid levels of several biomolecules.
Hence analysis of saliva, like blood, yields useful
information for the assessment and monitoring of health
as well as disease states.3 The major advantages for using
saliva for testing are that the sample collection is
considered to be noninvasive, painless, convenient and
can be performed several times a day.4
Saliva is the body’s first line of natural defense and plays a
significant role in maintaining oral health in the denture
wearers. Antioxidants in saliva represent one of the
defense mechanisms against free radical induced
oxidative stress (OS). Uric acid is the dominant antioxidant
present in saliva with clinical importance in monitoring
oral oxidative stress.5 OS represents the imbalance
between the production of highly reactive molecular
species such as reactive oxygen species (ROS) and the
6
antioxidant defense systems. Estimation of saliva uric
acid levels of individuals before and after wearing
complete dentures can detect changes in uric acid levels
which would influence total antioxidant capacity in oral
cavity.
C-Reactive Protein (CRP) is a biomarker of inflammation.
Saliva CRP levels have been used to aid clinical
assessment of inflammation and disease management.7,8
But, data on comparison of saliva CRP levels in individuals

before and after wearing complete dentures are lacking in
literature.
The oral cavity is protected against damage due to pH
changes by the components of saliva which exhibit
buffering capacity, such as bicarbonate, phosphate and
proteins.9,10 Estimation of saliva pH in individuals after
wearing complete dentures will allow detection of
changes in the buffering capacity.
Even though there has been an increase in knowledge of
the role of saliva in oral and dental health, research in
salivary chemistry or sialochemistry is scant, especially
with regard to comparison of levels of salivary
components before and after prosthodontic intervention.
An understanding of the changes in a patient’s saliva
characteristics can give the dentist valuable information
which can influence treatment choices and strategies.
The present study was undertaken to identify changes in
the oral environment in completely edentulous
individuals after wearing complete denture by estimating
markers of oxidative stress, inflammation and buffering
capacity in their saliva. The objective of this study was to
estimate and compare salivary pH, C - reactive protein
and uric acid levels in completely edentulous individuals
before and after wearing complete dentures.
MATERIALS AND METHODS
Selection of Subjects
20 completely edentulous subjects attending the
Department of Prosthodontics of Yenepoya Dental
College and Hospital, Deralakatte, Mangalore, for
complete dentures were selected for the study. Ethical
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clearance for conducting the study was obtained from the
Institutional Ethics committee. Informed consent was
obtained from all the subjects. Following a complete
medical history, all subjects were examined for oral
lesions.
Patients with systemic diseases, oral lesions, smoking
habits, recent history of infections, inflammatory
conditions, surgical procedures and trauma were
excluded from the study.
Collection of saliva samples
Saliva samples were collected from subjects immediately
before the insertion of dentures. Subjects were recalled
one month after the denture insertion for collecting their
second set of saliva samples.
Unstimulated whole saliva was collected by passive
drooling at least 2 hours after any food intake. Samples
visibly contaminated with blood were discarded. After
rinsing mouth 3-4 times with water, saliva was allowed to
accumulate in the floor of the mouth for approximately 2
minutes and repeatedly expectorated into ice-chilled
polypropylene vials to collect about 2 mL each. The time
and date of specimen collection were recorded. The
samples were stored at −20°C to avoid bacterial growth
until their analyses.
Estimation of saliva pH
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Table 1: Characteristics of the study group
Minimum
Age
(yrs)

35

Gender

Maximum

73

Std.
Deviation

Mean

52.55

9.865

Distribution
(Number)
35 – 45 (5)
46 – 60 (12)
Above 60
(3)

Female 8 / Male 12

Table 2: Saliva pH values in edentulous individuals before
and after wearing complete dentures
Edentulous
Pre-denture
insertion

Post-denture
insertion

Number of subjects

20

20

Minimum

6.40

6.20

Maximum

7.50

6.80

Mean

6.70

6.43

Std. Deviation

.25

.19

p

.000 Highly significant

The salivary pH was found to be significantly decreased
with mean pH 6.43 in edentulous subjects one month
after insertion of complete denture compared to their
mean pH value of 6.70 before denture insertion (Table 2,
Figure 1).

The salivary pH was recorded qualitatively by dipping pH
strips (Bright B. Rose, Chemocraft) in the whole saliva
aliquots and the colors obtained were matched on the
color scale.
Estimation of saliva uric acid
Collected saliva samples were placed on ice immediately
then, centrifuged at 3000 rpm for 15 min. and the
supernatants were used for analyses of uric acid. Analyses
were performed using VITROS Uric slides and VITROS
Chemistry Products Calibrator Kit on VITROS Chemistry
Systems Automated analyzer.
Estimation of saliva C- Reactive Protein (CRP)
Saliva samples were thawed, vortexed and centrifuged for
15 minutes at 3000 rpm, to pellet the mucins. Saliva
supernatants were used for the CRP estimations. CRP
concentrations were determined by Enzyme Linked
Immunosorbent Assay (ELISA) method using salivary CRP
ELISA kit (Salimetrics, USA) which had very high sensitivity
and lower detection limit of 10 pg/mL.
Data Analysis
Data were statistically analyzed by Wilcoxon signed-rank
test using SPSS 13.0 statistical software. p value < 0.05
was considered to be statistically significant
RESULTS AND DISCUSSION
The study included 20 completely edentulous subjects
whose characteristics are shown in Table 1.

Figure 1: Graph depicting the difference in saliva pH
values in edentulous individuals before and after wearing
complete dentures
Saliva buffers are responsible for maintaining the salivary
pH within the normal range of 5.6 to 7.0 with an average
value of 6.7. The bicarbonate buffer system is the most
important buffer in stimulated saliva, while in
unstimulated saliva used in the present study, it is
reported that phosphate buffer system is most
important.10-12 Saliva buffer systems offer protection in
the mouth by preventing colonization of potentially
pathogenic
microorganisms
by
denying
them
optimization of environmental conditions. In addition,
saliva buffers neutralize the acids produced by acidogenic
microorganisms and prevent enamel demineralization.10
Provision of acrylic resin dentures is believed to alter the
makeup of oral microflora by encouraging the growth of
certain microorganisms. This change is believed to occur
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as a result of the roughness of this material, even if highly
polished and finished, and the ability of various
microorganisms to adhere and colonize various surfaces
13
of this material. It has been reported that salivary pH is
associated with bacterial number and increase in salivary
bacteria may reduce pH of saliva in complete denture
wearers.14
A study on the influence of salivary acidity on leachability
of denture base acrylic resin revealed that lower pH
increased leachability of methyl methacrylate in artificial
saliva and suggested that chemotoxic actions of autopolymerized resins are potentially ascribable to
15
methylmethacrylate. In another study it has been
reported that wearing of complete dentures for one
month altered the microbial flora of the oral cavity,
significant increase in the total colony forming units and
appearance of Streptococcus mutans (S. mutans).16 These
results coincide with studies which found that samples of
saliva from edentulous patients before wearing dentures
contained no S. mutans, however, these started to appear
after denture wearing.13 Also, it has been shown that
streptococci contribute to a wide range of cultivable
micro-flora of plaque on removable dentures in patients
with healthy oral mucosa.17 Alteration of microbial flora
and appearance of S. mutans after denture wearing has
been attributed to the presence of micro-porosities in the
acrylic resin surface to which salivary pellicle is attached,
colonization of the pellicle with microorganisms and
denture plaque formation.18,19
The decrease in salivary pH observed in the present study
could have been caused by increase in oral bacteria.
Decrease in pH in turn favors microbial growth, alters
leachability of denture resins which, can further disturb
the oral environment. This emphasizes the need for
adoption of better oral hygiene and denture cleaning
practices to prevent the decrease in salivary pH observed
in complete denture wearers of this study.
Very few clinical studies have evaluated the salivary pH
changes after the insertion of complete dentures. It is
noteworthy that the finding of significant decrease in
saliva pH obtained in the present study differs from that
obtained in a previous study which reported that saliva
pH increased significantly in complete denture wearers 15
days after denture insertion.20 However in that study,
electro pH-meter had been employed for pH
measurement whereas in this study, pH indicator strips
had been used. The differences in duration of denture
wearing that is 15 days versus 1 month in the present
study, could also have contributed to the difference in
findings.
In the present study it was found that salivary uric acid
was significantly decreased with mean value 2.26 mg/dL
in edentulous subjects one month after insertion of
complete denture compared to the mean value 2.79
mg/dL before denture insertion (Table 3, Figure 2).The
decrease of salivary uric acid levels in edentulous subjects
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after complete denture insertion illustrates the presence
of oral oxidative stress.
Table 3: Saliva uric acid levels in completely edentulous
individuals before and after wearing complete dentures
Edentulous
Pre-denture
insertion

Post-denture
insertion

Number of subjects

20

20

Minimum

.5

.6

Maximum

6.30

4.60

Mean (mg/dL)

2.79

2.26

Std. Deviation (mg/dL)

1.43

1.17

p

.005 Highly significant

Figure 2: Graph depicting the difference in saliva uric acid
levels in edentulous individuals before and after wearing
complete dentures
Saliva may contribute a first line of defense against
oxidative stress caused by imbalance between production
of highly reactive free radicals and antioxidant defense
systems.6 Uric acid is the major antioxidant in saliva
accounting for more than 85% of total antioxidant
capacity of both unstimulated and stimulated saliva, with
5,21
clinical importance in monitoring oxidative stress (OS).
According to the knowledge of the authors, there are no
other reports on saliva uric acid levels or total antioxidant
capacity in edentulous subjects or in denture wearers.
The findings of this study may therefore be the first
report in these subjects.
It is important to note that OS has been implicated in the
pathology of several oral diseases such as oral lichen
planus and oral cancer.22 Decrease in the levels of
important salivary antioxidants such as uric acid may be
considered an important mechanism by which toxic
effects of free radicals can initiate precancerous
transformations, oral diseases and destroy the oral cavity
homeostasis.23 Antioxidant therapeutic approaches have
been proposed as preventive measures against
22,24,25
development of oral diseases.
The antioxidant
Vitamin C has been reported to restore or increase
26
salivary uric acid level. Therefore adequate intake of
Vitamin C may be recommended to these denture
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wearers for its protective effect in preventing oxidative
damage.
Table 4: Saliva CRP concentrations in completely
edentulous individuals before and after wearing complete
dentures
Edentulous

Number of subjects

Pre-denture
insertion

Post-denture
insertion

20

20

Minimum

0.0

0.0

Maximum

3868.80

4808.30

Mean (pg/mL)

475.42

657.98

Std. Deviation
(pg/mL)

913.55

1326.69

Median (pg/mL)

130.00

50.00

p

.363 Not significant

The estimated median concentrations of saliva CRP in
edentulous subjects of the present study after complete
denture insertion did not differ significantly from the
estimated concentrations in the same subjects before
denture insertion (Table 4, Figure 3). This indicates that
denture insertion did not cause any significant change in
the oral inflammatory status of these subjects, which is a
desirable outcome in a prosthodontic intervention.
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have evaluated the saliva CRP in edentulous subjects. In a
USA study, an ultra-sensitive microchip assay (lab-on-achip) system was used and it was reported that the mean
saliva CRP levels in edentulous subjects who had been
without teeth for at least 6 weeks, was 65 pg/mL (range
5-110 pg/mL). They reported that the mean value in
healthy dentate subjects was 92 pg/mL (range 5-600
pg/mL) and it increased significantly in the periodontal
disease patients with a mean value of 2001 pg/mL (range
7
65-11500 pg/mL). Another study examining the
proinflammatory markers for periodontal disease
reported a low level of saliva CRP in edentulous subjects
compared to periodontally healthy subjects and patients
with aggressive periodontitis showed significant increase
in saliva CRP. They also found correlation between saliva
CRP and saliva C3 component of complement in chronic
periodontitis patients.31 Yet another study reported the
mean concentration of saliva CRP in normal healthy
dentate individuals as 817 pg/mL, using the same ELISA
method as in the present study.8
Studies such as these in which novel basic research
findings made in the laboratory can prompt clinical trials
which help the dentist apply the knowledge to suggest
remedial measures to prevent development of oral
diseases in denture wearers, thus enhancing their health
and well-being, are considered to be ‘Translational
research’.32
CONCLUSION

Figure 3: Graph depicting the saliva CRP concentrations in
edentulous individuals before and after wearing complete
dentures
CRP, an acute-phase protein, is a saliva-based biomarker
of inflammation with clinical utility in monitoring the
inflammatory process.27 Age and sex, reportedly do not
influence CRP concentrations.28 Increase in saliva CRP
level is known to indicate the presence of an underlying
inflammatory process and have been reported in
periodontitis.29
Denture-related
stomatitis
an
inflammatory process of the oral mucosa is a common
condition that affects as many as 35-50% of persons who
wear complete dentures. Denture wearing, especially
during the night, represents the major causative factor for
this condition.30
There are no previous reports examining the saliva CRP
levels before and after insertion of complete dentures,
according to the present knowledge. Very few studies

Wearing of acrylic complete dentures for one month lead
to significant decreases in levels of salivary pH and the
antioxidant, uric acid but not CRP. Decrease in saliva pH
which can be caused by increase in bacteria indicates that
adoption of better oral hygiene and denture cleaning
practices can be recommended to these complete
denture wearers. Adequate intake of Vitamin C known to
increase saliva uric acid levels may prevent oxidative
damage caused by decrease in uric acid. Absence of
change in oral inflammatory status as revealed by the
saliva CRP levels can be considered to be a desirable
outcome in this prosthodontic intervention. The findings
on patient saliva characteristics in this study which have
not been reported earlier can be further confirmed by
larger studies and longer evaluation periods.
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