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Abstract
This work aimed to study the relationship between salivary mucin concentration and peri-
odontal disease.
The sample was divided into three groups of 20 individuals each: Group 1 with no peri-
odontal disease, Group 2 with gingivitis, and Group 3 with periodontitis.
Mucin was detected in all the saliva samples. Group 1 had an average value of 1.27 mg/ml. 
Group 2 had an average value of 1.93 mg/ml. Group 3 had an average value of 3.01 mg/ml.
The analysis of variance and subsequent F test (F = 25.01, p < 0.0001) confirmed significant 
differences in mucin content between the groups.
Increased salivary mucin concentration in periodontal patients could be a useful chemical 
marker for the clinical diagnosis of periodontal disease. 
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Introduction
The term periodontal disease (PD) encompasses 
a broad group of infectious and inflammatory 
diseases, metabolic disorders and neoplasms 
that can affect the gingiva, periodontal connec-
tive tissues, and alveolar bone. Clinically, it can 
be classified into gingivitis (the lesion affects the 
gingiva) and periodontitis (the lesion affects the 
periodontal ligament, cementum, and alveolar 
bone) and it causes areas of local inflammation 
and tissue destruction (1). Epidemiologically, it 
is the second most prevalent oral cavity pathol-
ogy worldwide (2). The presence of pathogenic 
bacteria in biofilm is one of the most predis-
posing factors for periodontal disease (3). At 
present, the diagnostic tools used to confirm or 

rule out this pathology only detect tissue de-
struction and do not determine if the disease 
is active or inactive. This makes it difficult for 
clinical dentists to treat patients correctly (4). 
Saliva is an easy-to-access, non-invasive secretion. 
Taking a saliva sample for further analysis is not 
traumatic for the patient. Some elements present 
in saliva can be used as biochemical markers for 
periodontal disease. These can help determine if 
the pathology is active or inactive and if it is in 
its initial stage. These elements can include pro-
teins, enzymes such as salivary alkaline phospha-
tase, salivary amylase, among others (5-6-7). 
Another potential chemical marker is salivary 
mucin: a protein present in saliva that per-
forms several functions in the oral cavity. For 
instance, it protects the body from invading 

Resumen
El objetivo de este trabajo fue estudiar la 
relación entre la concentración de mucina 
salival y la enfermedad periodontal.
La muestra se dividió en tres grupos de 20 
individuos cada uno: Grupo 1 sin enferme-
dad periodontal; Grupo 2 con gingivitis; y 
Grupo 3 con periodontitis.
En todas las muestras salivales se confirmó 
la presencia de mucina, el Grupo 1 presen-
tó un valor promedio de 1,27 mg/ml. En el 
Grupo 2 se registró un promedio de 1,93 
mg/ml. En el Grupo 3 se observó un pro-
medio de 3,01 mg/ml.
El Análisis de la Variancia y posterior prue-
ba de F (F = 25,01, p < 0,0001) confirman 
diferencias significativas en los contenidos 
de mucina entre grupos.
El aumento de la concentración de mucina 
salival en pacientes periodontales podría re-
presentar un marcador químico de utilidad 
como coadyuvante en el diagnóstico clínico 
de esta enfermedad.

Resumo
O objetivo deste trabalho foi estudar a rela-
ção entre a concentração de mucina salivar e 
a doença periodontal.
A amostra foi dividida em três grupos de 20 
indivíduos cada: Grupo 1 sem doença pe-
riodontal; Grupo 2 com gengivite; e Grupo 
3 com periodontite.
Em todas as amostras salivares foi confirma-
da a presença de mucina, o Grupo 1 apre-
sentou valor médio de 1,27 mg / ml. No 
Grupo 2, foi registrada uma média de 1,93 
mg / ml. No Grupo 3 foi observada uma 
média de 3,01 mg / ml.
A Análise de Variância e o teste F subse-
quente (F = 25,01, p <0,0001) confirmam 
diferenças significativas nos conteúdos de 
mucina entre os grupos.
O aumento da concentração de mucina 
salivar em pacientes periodontais pode re-
presentar um marcador químico útil como 
adjuvante no diagnóstico clínico desta do-
ença.
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periodontitis.
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microorganisms by binding to them and agglu-
tinating them. Therefore, we believe that mucin 
concentration may be elevated in periodontal 
disease (8-9-10-11-12-13).
This work aimed to study the relationship be-
tween salivary mucin concentration and peri-
odontal disease.

Materials and methods
This study included patients aged between 18 
and 60 of both sexes who attended the School 
of Dentistry of Universidad Nacional del Nor-
deste (UNNE), Argentina. The patients were 
selected according to their periodontal disease 
diagnosis following specific clinical parameters 
(gingival index, bleeding on probing, pocket 
depth and attachment loss), radiographic find-
ings and their will to participate in the study by 
signing an informed consent form. Patients ex-
cluded from the sample: pregnant women, pa-
tients previously treated for periodontal disease 
or with antibiotics or other medicines in the six 
months before the appointment, patients with 
chronic diseases such as diabetes or high blood 
pressure, psychological problems or impaired 
cognitive abilities, and patients who did not 
give their consent to participate in the study.
The patients underwent a clinical periodontal 
evaluation and were divided into three groups 
of 20 individuals: Group 1 (control group): 
patients with no periodontal disease; Group 2: 
patients with gingivitis; and Group 3: patients 
with periodontitis.
Saliva samples were taken to determine mucin 
concentration in each patient. All unstimulated 
saliva samples were collected between 8:00 a.m. 
and 10:00 a.m. (14)

The saliva samples were collected in one session 
for each individual at a preset time, using dis-
posable, sterile, screw-capped, 15-ml-propylene 
tubes, and then placed in test tubes. Then 1% 
Alcian blue in 50 ml of sodium acetate (buffer) 
was added and incubated at room temperature 
under continuous stirring for 30 minutes. After 

incubation, the samples were centrifuged for 20 
minutes at 3000 rpm; 1 ml of 95% ethanol was 
added and shaken for 10 seconds. After five min-
utes, the samples were centrifuged for 20 min at 
3000 rpm; then Aerosol OT was added (1:2 di-
lutions with distilled water) followed by an equal 
amount of ethyl ether with vigorous shaking. 
The samples were centrifuged for 15  minutes 
at 3000 rpm, and the optical density was mea-
sured at 605 nm using a UV spectrophotometer. 
The mucin concentration was calculated from 
this reading using a standard graph (15). All these 
measurements were taken at the Physicochemi-
cal Area of the Scientific Research Laboratory of 
the School of Dentistry, UNNE.
Patients’ gender (F and M) and age (in years) 
were also recorded. They were subsequently di-
vided into three age categories: A1 – 18 to 33, 
A2 – 34 to 46, and A3 – 47 to 60. 
The information was entered into an Excel 
spreadsheet and analyzed using InfoStat 2020 
statistical software (16). An exploratory analysis 
of the data was conducted graphically and an-
alytically to analyze the general behavior of the 
information. The associations between variables 
and their significance (p = 0.05) were studied 
with Pearson’s Correlation Coefficient (quan-
titative variables) and with independence tests 
using the Chi-square test (qualitative variables). 
Analysis of variance and F tests were performed 
to establish significant differences (p  =  0.05) 
in mucin values between the different groups. 
Subsequent Duncan tests were conducted to 
separate group means (17).

Results
The sample included 50% males and 50% fe-
males. The ages ranged from 18 to 60 years. 
Figure 1 shows the age distributions in each 
group under study, from which the sample 
equivalence can be determined. The Chi-square 
test yielded a value of p2 = 0.19 (p = 0.9958), 
indicating the homogeneous distribution of age 
categories between groups.
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Figure 1: Age distributions in the three groups 
studied.

Mucin was detected in all the patients in the 
sample. Group 1 had a minimum salivary mu-
cin value of 0.08 mg/ml, a maximum of 2.48 
mg/ml, an average of 1.27 mg/ml, and a 0.63 
mg/ml standard deviation. Group 2 had a min-
imum value of 1.20 mg/ml, a maximum value 
of 3.70 mg/ml, an average of 1.93 mg/ml, and 
a 0.61 mg/ml standard deviation. Group 3 had 
a minimum value of 1.40 mg/ml, a maximum 
value of 4.89 mg/ml, an average of 3.01 mg/ml, 
and a 1.03  mg/ml standard deviation. Figure 
2 shows the average mucin contents and their 
standard errors by study group.

Figure 2: Averages and standard errors of saliva 
mucin content in the three groups studied.

The analysis of variance and subsequent F test 
(F = 25.01, p < 0.0001) confirm significant dif-
ferences in mucin content. The results of Dun-
can’s test (Table 1) show that the mean mucin 
contents in Group 1 are lower than in the other 
two groups and that those of Group 2 are lower 
than those of Group 3.

Table 1: Average mucin contents by group studied 
and differences according to Duncan’s test.

Group Mean values

1 1,27 A

2 1,93 B

3 3,01 C
Mean values with a common letter are not 
significantly different (p > 0.05).

Figure 3 shows the averages and standard errors 
of mucin contents by study group and gender. 
Although the increase in mucin content from 
Group 1 to Group 2 and from Group 2 to 
Group 3 appears to be more marked in males 
than in females, the F test (F = 3.1, p = 0.0856) 
did not detect a significant difference based on 
gender. 

Figure 3: Averages and standard errors of saliva 
mucin content in the three groups under study by 
gender.
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The Pearson correlation coefficients when 
studying the association between mucin con-
tent and age were not significant in Groups 
1 (r  =  -0.13, p  =  0.5834) and 3 (r  =  0.06, 
p = 0.8135), but were significant in Group 2 
(r = 0.60, p = 0.005). This shows that patients 
with periodontitis have a higher saliva mucin 
content with increasing age. Figure 4 shows the 
mean saliva mucin contents by study group and 
age.

Figure 4: Mean saliva mucin contents and standard 
errors by study group and age.

Discussion
Despite advances in diagnostic tools, it is still 
not possible to predict how periodontal de-
struction will occur in each individual. Early 
clinical detection of the disease in patients with 
initial lesions is essential. This could be done 
through an indicator that is easy to access and 
read and that enables clinicians to detect affect-
ed areas or risk cases early so they can imple-
ment appropriate planning and/or prevention 
strategies.
As the disease involves mainly an inflammatory 
reaction, there should be chemical markers to 
detect possible attacks on the tissues. Therefore, 
some of the substances present in saliva, such as 

mucin, should be studied precisely at the local 
level.
This study determined salivary mucin activity 
as a biomarker in patients with periodontal dis-
ease. This study showed a marked increase in 
mucin concentration in the saliva of patients 
with gingivitis and even more in patients with 
periodontitis.
Normal mucin concentration in saliva is 
1.19  mg/ml. Swati Kejriwal et  al.  (15)demon-
strated an increase in salivary mucin concentra-
tion in patients with gingivitis and a decrease 
in mucin concentration in the periodontitis 
group compared to the gingivitis group. This 
is consistent with our study, as our results show 
a marked increase in salivary mucin concentra-
tion in patients with gingivitis. However, and 
unlike the findings of these authors, we found 
that patients with periodontitis had a high-
er salivary mucin concentration than patients 
with gingivitis.
Sánchez et al. (18) determined that protein, am-
ylase, and mucin concentrations increased in 
subjects with moderate and severe periodontal 
disease in unstimulated saliva; this study yielded 
similar results regarding the increase in mucin 
concentration in patients with periodontitis.
Acquier et al. (19) found that salivary mucin 
concentration increases in patients with chron-
ic periodontitis and aggressive periodontitis. 
This is consistent with our study in terms of 
increased salivary mucin concentration in pa-
tients with periodontitis.
Lundmark et al. (20) found a decrease in salivary 
mucin concentration in patients with peri-
odontitis, contrary to what was found in this 
study, where mucin concentration in patients 
with periodontitis is the highest of the three 
groups studied.

Conclusions
Increased salivary mucin concentration in peri-
odontal patients could represent a chemical 
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marker useful to help clinically diagnose the 
disease. 
There is a direct relationship between salivary 
mucin content and periodontal disease. Sali-
vary mucin concentration is lower in patients 
who do not suffer from periodontal disease, in-
creases in patients with gingivitis and increases 
even more in patients with periodontitis.

Gender did not affect salivary mucin content in 
the groups studied.
Salivary mucin content and patient age did not 
correlate significantly in patients with gingivitis 
or with no periodontal disease. Salivary mucin 
content in patients with periodontitis increases 
with age.
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