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Abstract

Introduction: Periodontal disease (PD) is a chronic inflammatory
process that occurs in response to infection from bacteria in dental
plaque. PD affects and destroys the periodontal tissues causing teeth
loss. It is also associated to systemic diseases. C-reactive protein
(CRP) is a protein produced by the liver and released into the blood
during the acute phase of inflammation. Therefore, CRP is very used
as a marker for inflammation process. Studies on the presence of
CRP in the saliva of the subjects with PD do not exist. Objective:
The aim of this study was to test a biochemical kit for CRP detection
in blood plasma to monitor CRP in saliva of PD subjects. Material
and methods: Saliva was collected from 40 individuals, both sexes,
from 20-45 years-old, divided into two groups: Test Group - PD
subjects (TG; n = 20) and Control Group (CG n = 20), without PD.
The following salivary parameters were analysed: buffer capacity
(BC), salivary flow (SF), pH, urea, total proteins, and CRP. Results:
pH, SF and BC values were considered normal in both groups. The
urea concentration was higher in TG (27.4 mg/dl = 10.03) than CG
(22.9 mg/dl = 8.3). However, the concentration of total proteins was
higher in CG (201.2 = 100 mg/dl) than TG (155.0 =+ 95 mg/dl). CRP
was detected in 11 PD subjects and in eight subjects without PD.
Conclusion: There were no significant differences between the two
groups in relation to SF, pH and BC. However, in PD subjects’ saliva,
urea values increased and total proteins decreased. The biochemical
kit detected CRP in subjects’ saliva of both groups.



Introduction

Periodontal disease constitutes an oral physical
pathological disorder contributing to the evolution
of systemic diseases [8]. Several risk factors are
pointed out as the causative agents, including
specific bacteria, smoke, systemic diseases, genetic
factors, among others; however, it seems that the
main event initiating PD is the individual’s chronic
exposition to a pathogenic oral microflora existing
in bacterial biofilm [6, 29].

The chronic presence of the bacterial biofilm
initiates a series of host’s defense events which
are part of the unspecific immunologic response
intending to eliminate or neutralize the aggressive
agent and essential for the damaged tissue [4],
whose effects are not limited to the oral environment
[3]. PD’s clinical manifestations comprise gingival
inflammation - characterized by swelling, redness,
and bleeding — formation of periodontal pockets,
destruction of collagen fibers and periodontal
ligament, as well as loss of bone support, which
consequently leads to tooth loss [18, 24].

Although PD’s local effects are well established,
the researchers increasingly searched to determine
a connection among the events occurring in oral
cavity and the systemic inflammatory processes,
such as renal insufficiency [15], atherosclerosis [3],
and diabetes [18].

C-reactive protein (CRP) is produced by the
liver and released into the blood during the acute
phase of the inflammatory process [12]. In patients
presenting systemic infections, plasmatic CRP
levels may increase significantly [17]. In vitro and
in vivo studies evidenced CPR increase in inflamed
tissues [11], atherosclerotic vases [17], and blood
plasma of PD patients [27]. Moreover, individuals
who have high levels of plasma CRP demonstrated
an increased risk of chronic diseases, including
cardiovascular disorders [25].

CRP is very employed as an inflammatory
process marker due to the easiness in determining
the plasma concentration; however, there is a
lack of studies on CRP increase in saliva of PD’s
patients.

Saliva is a fluid of glandular origin that covers
the oral surfaces and has very varied physical
chemical properties. Its secretion is induced by
psychic, mechanical, physical, chemical, and
biological stimulus [16]. Its components include
minerals, proteins, mucosal transudate, and gingival
sulcus exsudate [7]. Some of saliva’s functions are
cleanness, protection and oral pH maintenance [16].
The use of saliva as a diagnostic method of several
diseases significantly progressed in the last years.
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Through salivary examination, it is possible to
detect the presence of oral microorganisms, body’s
chemical substances, and immunological markers,
as well as the possibility of monitoring oral and
systemic diseases [31]. The main advantages of
salivary fluid instead of blood use for diagnosing
are its easy access and noninvasive collection.

It is known that PDs may cause qualitative and
quantitative alterations in the salivary components;
however, there is no report in literature on the
presence of CRP in the saliva of PD patients.
Therefore, the aim of this study was to test a
biochemical kit, used in clinical analysis laboratory,
for CRP detection in blood plasma to monitor CRP
in saliva of PD subjects.

Material and methods

This study was approved by the Ethical
Committee in Research of the Positivo University,
under protocol number #41/2006. Forty subjects
were evaluated, both sexes, from 20 to 45 years-
old, divided into two groups: test group (TG)
comprises 20 patients treated in the Clinics
of Periodontology of the Positivo University
diagnosed as chronic PD, according to the criteria
of the American Academy of Periodontology [1];
control group (CG) comprises 20 volunteers who
were undergraduates of the School of Dentistry
of the Positivo University, matched in sex
and age with TG individuals. All participants
underwent a clinical, radiographic examination
and anamnesis. Exclusion criteria comprise any
person who had been taking hyposalivation-
inductor medicaments; had initiated PD treatment,
presented a systemic disease or had not been
able to undergo the total saliva collection by the
established technique.

Samples of total saliva were collected by the
spitting technique, according to the description
of Navazesh [21]. The patient was instructed to
spit all the saliva produced in a sterile universal
container, previously numbered and weighed.
The saliva samples were stored into a Styrofoam
container containing ice inside it and sent to a
lab for biochemical analysis. Salivary pH was
measured with aid of a potentiometer (Mettler
Toledo 320, SP, Brazil). The determination of
the salivary buffer capacity (SBC) was executed
by titration, and the salivary flow volume (SFV)
was determined by the method developing by
Banderas-Tabaray [2].

Sialochemical assessment was performed by
enzymatic colorimetric tests for urea (Katal Biotec.
Ind. Com. Ltda., Belo Horizonte, MG, Brazil) and
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total proteins (PROTI 2, Wiener Lab., Argentina).
Urea and total protein tests were executed three
times for each saliva samples, following the
manufacturer’s instructions with regards to the
biochemical preparation of the samples. The
readings were carried out in a spectrophotometer
(Siel 500). To detect the CRP presence in saliva,
a PCR L/B (Laborclin Produtos para Laboratérios
Ltda., Pinhais, PR, Brazil) was used. The saliva
sample was placed into contact with the kit’s
reagent, which contains latex particles covered
by anti-CRP antibody. If CRP is present, a visible
agglutination of the latex particles will be seen
by naked eye.

Results

The saliva samples of 40 subjects were analysed,
20 PD patients (TG) and 20 healthy volunteers (CG,
without PD). The obtained results are summarized
in table I. It was verified that there are no statiscally
significant differences in either pH or SFV values,
between CG and TG. SBC was considered as normal
for all the 40 study’s participants.

Salivary urea concentration was higher in TG
than CG. Salivary urea mean values and standard
deviations were 27.4 mg/dl (x 10.03) and 22.9 mg/dl
(= 8.3) for TG and CG, respectively. Contrastively,
CG salivary total proteins (201.2 + 100 mg/dl) were
higher than TG (155.0 = 95 mg/dl).

Table | - pH, SFV, SBC, urea, and total proteins contained in the saliva samples of TG and CG subjects

pH SFV (ml/min) SBC Urea (mg/dl) Total proteins (mg/dl)
GT 7.1 (= 0,40) 1.5 (= 0.72) Normal 27.4 (= 10.03) 155.0 (= 95)
GC 7.5 (= 0,53) 1.5 (= 0.51) Normal 22.9 (= 8.3) 201.2 (= 100)

CPR test was negative, that is, the tested protein was not detected in 12 CG subjects; however, CRP
was present in the saliva of eight CG subjects. In PD subjects (TG), 11 showed salivary CRP while 9

did not present it (table II).

Table Il - Distribution of the obtained data for salivary CRP of the analysed subjects (20 with PD and 20
without PD). Eight healthy patients responded positively to salivary CRP test, while nine PD patients did not

show salivary CRP

Subjects presenting PD?

Yes No
Yes 11 (55%) 8 (40%)
CPR present in saliva? No 9 (45%) 12 (60%)
Total 20 (100%) 20 (100%)

Discussion

Studies on PD pathogenesis should evaluate the
biochemical and immunological factors influencing
on the disease’s severity, progress, and prognosis.
Several body fluids can be used to diagnose PD
because it is possible to find inflammatory markers
within them. Among these fluids are the saliva,
gingival sulcus fluid, and blood plasma [5, 14].

The saliva presents some advantages, with an
easy and noninvasive collection, and can replace
the blood as a diagnose resource [10]. Saliva’s
biochemical analysis as well as hematologic
examinations has two main goals: to identify the
presence of pathology and to evaluate the disease’s
diagnosis during treatment [28].

According to Lagerlof and Oliveby [16], the
saliva contains physicochemical specific properties,
in addition to blood components and excretion

products, such as: medicaments, drugs, and
microbial activity products. One of the most
important functions of the saliva is the SBC, i.e.,
the property of maintaining oral pH between 6.0
and 8.5. Such function is attributed to the action
of salivary proteins and ions [28]. In this study,
we observed that all subjects presented a normal
SBC, and the salivary pH varied within the limits
already assessed by literature.

Saliva’s mechanical action, promoting oral
cavity washing, is also of great relevance to oral
health. Saliva’s efficiency in this aforementioned
promotion is measured by SFV, i.e., the amount of
saliva produced by the person. SFV of this study’s
participants was considered as normal and, there
were no statistical differences between groups.

Urea, the residue of amino acid catabolism, is
excreted mostly in urine; however, it can also be
eliminated by saliva, at a rate of 20 mg/dl [20]. In



saliva of final-stage renal patients, salivary urea
levels are high due to the lack of elimination by the
kidneys as well as the oral protein hydrolysis by
specific bacteria, which may be responsible for PD
progression. This would explain the highest dental
calculus formation in chronic renal patients [30].

In this study, an increase in salivary urea rate
and decrease in the amount of total proteins of PD
patients was observed. This finding suggests that
salivary proteins or glycoproteins are being degraded
by oral bacteria and used as nitrogen resource.

Several studies were performed attempting
to show whether saliva could be employed as a
diagnostic tool. Kalk et al. [13] demonstrated that
Sjogren’s syndrome patients presented salivary
alterations. Gandara et al. [9] found sialochemical
differences in stimulated total saliva of patients
presenting oral liken planus. On the other hand,
Oba et al. [23] compared saliva and serum samples
by immunoassay tests aiming to detect anti-HVA
IgM, IgA and total antibodies and found a high
agreement between the results of blood and saliva
samples. In other study, paired blood and oral-
fluid samples were obtained from 853 individuals
to assess the suitability of using oral-fluids in the
prevalence determination of immunity to vaccines.
The authors suggested that the saliva can replace
serum as a diagnostic resource [22].

The use of saliva as PD’s diagnostic tool has
been studied and several salivary markers have
been recommended, including salivary proteins,
phenotypic markers, cortisol, and even bacteria and
its metabolism products [14]. Due to its easy and fast
determination, blood CRP has been an inflammatory
marker of great interest [26] that contributes to
evaluate the disease’s progression. Slade et al. [27]
and Santos et al. proved that blood CRP increases due
to acute or chronic, oral or systemic inflammations;
however, there is a lack of studies on the presence
of CRP in PD patient’s saliva.

This study tested a biochemical kit for CRP
detection in blood plasma employed at clinical
analysis laboratory. Because there are no reports in
literature regarding to the use of this kit for CRP
detection in saliva of PD patients, the aim of this
study was to analyze whether the material would be
efficient in revealing the presence of the protein in
PD patients’ saliva. We found positive results both
for CG and TG patients. Eight subjects without PD
presented CRP in saliva. This result interpretation
demands a careful correlation between patient’s
clinical history and current clinical state, since a
simple flu can increase the blood CRP levels and more
than one assessment may be necessary for a correct
evaluation of patient’s relative risk [19, 26].

RSBO. 2011 Jul-Sep;8(3):282-6 - 285

The tested CRP kit was found to be efficient
for assessing the presence of salivary CRP of the
tested subjects. Notwithstanding, such protein
was found in the saliva of patients with and
without PD. Further studies are necessary to
elucidate the causal mechanisms responsible
for the CRP appearance in the saliva of patients
without PD as well as its absence in the saliva of
PD patients, seeking for statistically significant
differences that would or would not justify
this protein presence in apparently healthy
patients.

Conclusion

Significant alterations in SFV, pH, and SBC
were not observed between control and test groups.
Salivary urea rate increased and total proteins
decreased in patients without PD. The tested CRP
kit revealed the presence of the salivary protein
in both groups.
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