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ReSumo
Objetivo: Avaliar a relação entre cárie dentária e níveis 
de albumina salivar na saliva não‑estimulada de adultos 
entre a faixa etária de 18 e 40 anos da população de 
Chennai com experiência de cárie variável, conforme 
determinado pelos escores do índice de dentes cariados, 
perdidos e obturados (CPOD). Material e Métodos: O 
estudo foi realizado em 60 indivíduos adultos saudáveis 
com faixa etária entre 18 e 40 anos. Os indivíduos 
saudáveis sem doenças crônicas, problemas gengivais 
ou periodontais foram selecionados. Os pacientes foram 
divididos em quatro grupos de acordo com o status 
CPOD como Grupo 1, CPOD 0; Grupo 2, CPOD 1‑5; 
Grupo 3, CPOD 6‑10; e Grupo 4, como CPOD acima de 
10. Amostras de saliva não estimuladas foram coletadas 
de cada indivíduo e os níveis de albumina salivar 
foram estimados usando o método de bromocresol 
verde (teste colorimétrico da albumina). Os dados 
obtidos foram analisados estatisticamente usando one‑
way ANOVA e teste de Tukey. Resultados: Os níveis 
médios de albumina salivar para os grupos 1, 2, 3 e 
4 foram de 0,086 ± 0,009 mg / ml, 0,083 ± 0,006 
mg / ml, 0,070 ± 0,008 mg / ml e 0,056 ± 0,009. 
mg / ml, respectivamente. Houve aumento na 
incidência de cárie com diminuição do nível de 
albumina salivar. Houve diferença estatisticamente 
significante entre 
os grupos exceto grupo 1 e 2. Conclusão: Existe uma 
relação significativa entre o nível de albumina salivar e a 
incidência de cárie dentária. Um aumento na incidência 
de cáries com diminuição nos níveis de albumina 
salivar foi visto como sugestivo de sua importância na 
manutenção da integridade dentária.

PAlAvRAS-ChAve
Cárie; Incidência de cáries; Cárie dental; Albumina 
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ABSTRACT
Objective: To evaluate the relationship between 
dental caries and levels of salivary albumin in 
unstimulated saliva of adults between the age group 
of 18 and 40 years from Chennai with varying caries 
experience as determined by their Decayed Missing 
Filled Teeth (DMFT) scores. Material and Methods: 
The study was conducted on 60 healthy adult 
subjects with age group between 18 and 40 years. 
The healthy subjects without any chronic diseases, 
gingival or periodontal problems were selected. The 
patients were divided into four groups according to 
DMFT status as Group 1, DMFT 0; Group2, DMFT 
1‑5; Group 3, DMFT 6‑10; and Group 4, as DMFT 
above 10. Unstimulated saliva samples were collected 
from each subjects and the salivary albumin levels 
were estimated using the bromocresol green method 
(albumin colorimetric test). The obtained data was 
statistically analysed using one‑way ANOVA and 
Tukey`s Honestly Significant Difference test. 
Results: The mean salivary albumin levels for the 
groups 1, 2, 3 and 4 were .086 ± .009 mg/
ml, .083 ±.006 mg/ml, .070 ± .008 mg/ml 
and .056 ±.009 mg/ml respectively. There was an 
increase in incidence of caries with decrease in 
salivary albumin level. There was a statistically 
significant difference among the 
groups except group 1 and 2. Conclusion: There is a 
significant relationship between the salivary albumin 
level and the incidence of dental caries. An increase 
in incidence of caries with decrease in salivary 
albumin levels was seen suggestive of its importance 
in maintenance of tooth integrity. 

KeYWoRDS
Caries; Caries incidence; Dental caries; Salivary 
albumin; Salivary protein.
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INTRoDuCTIoN

D  ental caries is a multifactorial microbial 
disease that is caused by the interactions 

among acidogenic bacteria, fermentable 
carbohydrates and various host factors 
including saliva [1]. Saliva contains a variety 
of molecular and microbial analytics [2‑5] 
which may be effective indicators of both 
local and systemic disorders [6]. Salivary 
diagnostics is an interesting topic for research 
and a lot of investigations are being carried 
out for identification of salivary biomarkers 
for disorders ranging from caries to infectious 
diseases and cancer [7,8].

Salivary proteins like statherin, the 
acidic PRP’s, albumin, histatins and cystatins 
are multifunctional proteins and are partly 
responsible in the remineralization capacity of 
saliva [9]. These proteins are different from the 
other salivary host defence proteins as they have 
a specific function in the oral environment i.e. 
maintenance of homeostasis of supersaturated 
state of saliva. Association between caries 
experience and concentrations of lactoferrin, 
albumin, lysozyme, mucin and cystatin in 
submandibular or sublingual gland saliva has 
been reported [10]. However, studies concerning 
salivary proteins and dental caries have presented 
conflicting results [11]. 

Serum albumin levels can act as practical 
marker of general health and have been used to 
determine the severity of an underlying pathology 
[12].Salivary albumin is a serum ultrafiltrate to 
oral cavity and may diffuse in mucosal secretions. 
[13] Enamel is protected from demineralization
by the inhibitory effects of albumin and other
proteins in the protective pellicle, which blocks
the pores on its surface [14]. Salivary albumin
can be a potential biomarker for caries risk
assessment.

 Accurate caries risk assessment helps 
to identify patients with high caries risk for 
preventive therapies and improved treatment 
effectiveness [15].Establishing a correlation 
between salivary albumin and dental caries would 
be the first step in validation of salivary albumin 

as a biomarker for caries risk assessment. This 
study aims to explore the relationship between 
dental caries and salivary albumin levels.

mATeRIAl AND meThoDS
The study was conducted in 60 healthy adult 

patients coming to the outpatient department 
of Department of Conservative Dentistry and 
Endodontics, Saveetha Dental College and 
Hospitals, Chennai, Tamil Nadu, India with both 
caries active and caries free subjects under the 
age group of 18 to 40 years after the approval 
of Institutional Ethics Committee. The patients 
included in the study were free from systemic and 
local diseases which affect salivary secretions, 
and their caries status was assessed according to 
WHO criteria [16]. Patients having periodontal 
disease, hypertension, diabetes, radiotherapy, 
chemotherapy, systemic disease of the vital 
organs and history of long‑term medications 
were excluded from the study. The examination 
of the patients was done by a single examiner to 
eliminate inter examiner bias.  Case history of the 
subjects was taken in detail. A case history format 
was filled with an informed consent which was 
duly signed by the subject.

The occlusal surfaces of the teeth were 
cleaned with soft bristle brush, dried and 
examined. Decayed Missing Filled Teeth (DMFT) 
score was calculated. On the basis of the DMFT 
scores, the study groups were divided as follows: 
Control group [Group 1] consists of 15 healthy 
subjects who were caries free. The caries active 
groups contains as follows: Group 2 consists of 
15 adults with DMFT 1‑5, Group 3 consists of 
15 subjects of DMFT 6‑10, and Group 4 with 
15 adults of DMFT above 10. Unstimulated 
[resting] saliva samples were collected according 
to Dawes` method [17,18]. Subjects were asked 
to abstain from smoking, brushing of teeth, 
use of mouth wash, eat or drink for 1 hour 
prior to the collection of sample. Samples were 
collected between 10 and 11 a.m. During sample 
collection, the subject was seated in the dental 
chair in upright position. The unstimulated saliva 
was collected by asking the subjects to pool the 
saliva in the floor of the mouth and then asked to 
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expectorate it into a sterile plastic container. The 
collected saliva was centrifuged at 3000 rpm for 
15 minutes and the supernatant was separated. 
The sample was then refrigerated at − 10°C till 
the evaluation of albumin level [19]. 

Salivary albumin was estimated using the 
Bromocresol green method (albumin colorimetric 
test) with help of Agappe albumin kit. This kit 
consists of 5*50ml of reagent. Composition of 
reagent consists of albumin reagent and albumin 
standard. The reaction between albumin and 
dye, bromocresol green produces a change 
in color that is proportional to the albumin 
concentration. The samples and reagent were 
mixed for individual subjects and incubated for 
a minute. Then the absorbance of standard and 
samples was measured against a reagent blank. 
The results obtained were analysed statistically.

Data was entered in Microsoft excel 
spread sheet and analysed using SPSS software 
(version 19).Descriptive statistics were used. 
For significance level, a p value of <0.05 was 
considered statistically significant. The data were 
statistically analysed with one‑way analysis of 
variance followed by Tukey multiple comparison 
means to check the difference in salivary albumin 
level between the groups (P<0.01).

ReSulTS
A decrease in the mean value of salivary 

albumin was seen from group 1 to 4.The mean 
salivary albumin levels for group 1, 2, 3 and 4 
were 0.086 ±.009, 0.083 ±.006, 0.070 ± .008 
and 0.056 ±.009 mg/ml respectively (table 1). 
Group 1, having the highest salivary albumin level 
followed by group 2, group 3 and group 4 having 
the least, indicates that there was an increase 
in the incidence of caries with decrease in the 
salivary albumin level. Intergroup comparison 
between the experimental groups using Post 
hoc analysis by Tukey`s HSD test showed that 
the decrease in Salivary albumin levels was not 
significant between Group 1 and 2 (P > 0.05), 
highly significant between all the other groups (P 
</=0.001).

The comparison between the mean 
salivary albumin levels for the different groups is 
demonstrated in table 2. Statistically significant 
difference in the salivary albumin levels between 
the groups indicates a definite correlation 
between caries index and salivary albumin levels.

Group N Mean salivary albumin 
level (mg/ml) Std. Deviation

1 15 .0859 .00936

2 15 .0829 .00598

3 15 .0700 .00799

4 15 .0563 .00904

Group 
(I) 

Group 
(J) 

Mean 
Difference 

(I-J)

Std. 
Error Sig.

95% Confidence 
Interval

Lower 
Bound

Upper 
Bound

1.00

2.00 .00293 .00299 .762 -.0050 .0109

3.00 .01587* .00299 .000 .0079 .0238

4.00 .02960* .00299 .000 .0217 .0375

2.00

1.00 -.00293 .00299 .762 -.0109 .0050

3.00 .01293* .00299 .000 .0050 .0209

4.00 .02667* .00299 .000 .0187 .0346

3.00

1.00 -.01587* .00299 .000 -.0238 -.0079

2.00 -.01293* .00299 .000 -.0209 -.0050

4.00 .01373* .00299 .000 .0058 .0217

4.00

1.00 -.02960* .00299 .000 -.0375 -.0217

2.00 -.02667* .00299 .000 -.0346 -.0187

3.00 -.01373* .00299 .000 -.0217 -.0058

Table 1 - Mechanical properties of the materials used in the 
numerical simulations

Table 2 - The intergroup comparison of Salivary Albumin levels 
between different groups

*. The mean difference is significant at the 0.05 level.

DISCuSSIoN
Saliva plays an important role in providing 

protection against dental caries. Saliva has an excellent 
buffering action and controls demineralization and 
mineralization. Its antibacterial activity, cleansing 
action; and other properties, contribute to the health 
of teeth [20]. The electrolytes and proteins in saliva 
control the micro biota and prevent the tooth enamel 
from dissolving [21]. 
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Salivary glycoproteins play an important 
role in maintaining the structure of microcrystals 
of hydroxyapatite and fluorapatite, responsible 
for its remineralising property [22]. Quantitative 
studies on salivary concentrations of predominant 
protein components have been rarely conducted. 
Mandel et al. [23] found no difference in parotid 
salivary proteins between caries‑resistant and 
caries‑active adults. According to Balekjian 
et al. [24] caries‑rampant group exhibited a 
significant reduction in the proportion of basic 
proteins and a significant increase in amylase 
compared to a caries‑resistant group. Conversely, 
Mandel and Bennick [25] found no differences 
in concentrations of the acidic PRPs between 
caries free and caries‑susceptible subjects. While 
quantitative studies of salivary composition and 
caries activity have been inconclusive, there is 
evidence that similar proteins in saliva from 
caries‑active and caries‑free individuals may have 
different levels of biological activity [26–29]. The 
present study evaluated the relationship between 
salivary albumin levels and dental caries.

Salivary albumin is increased in medically 
compromised patients such as in conditions of 
immunosuppression, radiotherapy and diabetes 
[30] and also in patients having gingival and 
periodontal infection [31,32] for this reason 
people having such conditions were excluded 
from the study sample.

According to the results of the present 
study we found significant relationship between 
salivary albumin and dental caries in 20‑40 year 
old individuals. There was an increase in the 
incidence of dental caries with decrease in salivary 
albumin levels. These results are in accordance 
with the studies by Mungia et al. [10] wherein 
they found significant associations between 
caries and the salivary proteins namely albumin, 
lactoferrin. lysozyme and mucin [10]. Yoshihara 
et al. [33] found that there is high possibility of 
a relationship between root caries and serum 
albumin concentration. Later Yoshihara et al. 
[12] conducted a cross sectional study wherein 
they confirmed that serum albumin concentration 
correlates with root caries events. They concluded 
that persons with hypoalbuminemia are at high 

risk for root caries. These studies support the 
results of the present study. However, Rafieian 
Kupaei et al. [34] concluded from their study that 
there was no significant relationship between 
albumin and dental caries in 13‑19 year old 
individuals.  The variations in the results might be 
due to the differences in the method of collection 
of the sample, the selection of the subjects and 
other parameters involved in the study.

The mean difference in salivary albumin 
was statistically significant between the groups 
except group 1 and group 2. This may be because 
Group 2 had a very low caries index of DMFT 
score 0‑5, and albumin levels are not the only 
factor responsible for caries incidence. The other 
reason can be small sample size of the study. But 
the significant difference in the mean salivary 
albumin levels of the control group and  group 3 
and 4 as well as a significant difference in mean 
salivary albumin in lower caries index groups and 
higher caries index group indicates a relationship 
between salivary albumin levels and incidence of 
dental caries. 

Rui et al. [35] confirmed a strong co‑relation 
between large amounts of phosphopeptides, 
namely proline rich proteins, histain and statherin 
and the absence of dental caries which reinforces 
the importance of these peptides in protection 
of tooth structure. The proteins in the protective 
pellicle such as statherin, histatin, cystatin and 
proline rich are too large to penetrate enamel 
pores. They remain on the surface bound to 
hydroxyapatite to aid in controlling crystalline 
growth of the enamel by allowing ingress of 
minerals into the enamel for remineralization 
and by limiting mineral egress. This enhances 
the stability of the hydroxyapatite in the outer 
tooth structure [34]. Albumin has a molecular 
weight comparable to the other proteins found in 
the protective pellicle. This might be the reason 
for the decrease in the caries levels in patients 
with higher albumin levels. Further clinical and 
laboratory studies including ELISA and PCR are 
required to establish the exact mechanism of the 
protective nature of salivary albumin for tooth 
against dental caries.
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This study has a narrow age group and 
small sample. To establish the validity of the 
results similar studies with broader age group 
and larger sample size is recommended.

CoNCluSIoN
The present study concludes that there is 

a significant relationship between the salivary 
albumin level and the incidence of dental caries. 
An increase in incidence of caries with decrease 
in salivary albumin levels was seen suggestive 
of its importance in maintenance of tooth 
integrity. Further clinical and laboratory studies 
are required to establish the exact mechanism 
of the protective nature of salivary albumin for 
tooth against dental caries and to establish its 
reliability as an effective biomarker for caries risk 
assessment.
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