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Abstract

Introduction: The excessive bone resorption required a treatment by lined with elastic material
complete dentures. Their porous structure is a prerequisite for the development of bacterial and fungal
colonization. The salivary lactoferrin (LF) and secretoty immunoglobulin A (slgA) is important for
antibacterial effect of saliva and for maintaining of immune status of oral cavity.
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The purpose of the present in vivo study was to establish the immunomodulatory properties of LF and
slgA in totally edentulous patients, treated with complete dentures, lined with silicone-based elastic
materials.

Materials and methods: The 43 totally edentulous patients, at the age of 48 — 90 years, were
distributed in three experimental groups: C, (n=15) treated with conventional dentures, made only of
rigid acrylic resin; A, (h=15) and B, (n=13) treated with dentures lined with heat-polymerized [Molloplast
B (Detax, Germany)] and auto-polymerized [Megabase (Dreve, Germany)] silicone-based elastic
materials, respectively. For quantitative determination of LF and slgA concentration in salvia, before
and 3 months after prosthetic treatment, were used commercial kits: Human Lactoferrin ELISA kit and
Human IgA ELISA kit, MyBioSource, Inc, San Diego, CA, USA.

Results: After prosthetic treatment we established increased salivary level of LF from 0.266 + 0.006 to
0.282 + 0.008 pg/ml, p<0.05 in group B patients and decrease of sIgA in group C patients from 165.81
+ 5.50 to 146.91 + 4.13 pg/ml, p<0.01. The LF and sIgA concentrations did not change in patients of
group A.

Conclusion: The immunomodulatory role of sIgA or LF has been demonstrated more pronounced in
patients treated with acrylic resin complete dentures and those lined with auto-polymerized silicone-
based elastic material.

Keywords: Lactoferrin, slgA, saliva, soft denture liner, two-layer complete dentures,
imunomodulatoty function

Introduction

Advanced bone resorption, presence of painful neurogenic spots, thin non-resilient mucosa, established in
totally edentulous patients, require the use of more specific methods of prosthetic treatment, namely the
making of two-layer complete dentures (acrylic resin complete dentures, lined with elastic material). These
denture constructions distribute more evenly the chewing pressure and thus lessen the trauma on the
mucosa (1, 2). Their main disadvantage is that their porous structure is a prerequisite to bacterial and
fungal colonization in the oral cavity (3, 4, 5), while the qualities and the quantities of composition of the
saliva is important factor of this (6, 7).

The antibacterial activity of saliva is determined mainly by histidine-rich peptides, peroxidase system
activity, lysozyme, lactoferrin, secretory IgA, etc. (8). They reduce the growth of microorganisms and fungi,
affect the bacterial glycolic activity and by aggregation and elimination of some microorganisms they
participate in the maintenance of mouth cavity homeostasis (9, 10, 11).

Lactoferrin (LF) is a non-enzyme glycoprotein of the transferrin family, with high affinity towards iron, and
is found in the exocrine glands' secretions and in specific granules in neutrophils (12). This explains the
established lower LF levels in totally edentulous patients (13). Lactoferrin has fungicidal, antiviral and anti-
inflammatory effects. It is considered to be a part of the innate immune response and to have immune
modulating function (8, 14, 15). Many authors report change in Lactoferrin values in different local
diseases (16, 17, 18, 19, 20, 21).
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Main component of the mucosal immune system is the secretory IgA (slgA), which is used for evaluating
the immune status of the oral cavity (22, 23, 24). Rashkova et al., (25) observe increase in the sIgA values
in children carrying removable orthodontic appliances. The authors concluded that the orthodontic
appliances are a local immunogenic factor, which is a stronger stimulus for the oral immunity than
systemic factors as diabetes and asthma. Major part of the salivary IgA is secretory and a very small part
comes from creviculare fluid, i.e. is serum originated. According to the study by Karova et al., (7) the
concentration of salivary immunoglobulins does not change during aging, but on the other hand available
data show a reduced response to antigenic stimulus after 60-65 years of age, which may be a condition
for developing an oral candidiasis in these patients.

A number of authors found higher levels of IgA in totally edentulous patients (26, 27). Eliasson et al. has
established correlation between gender and salivary concentration of slgA, as lower values of IgA are
reported in women (26).

The purpose of the present in vivo study was to establish the immunomodulatory properties of LF and
slgA in totally edentulous patients, treated with complete dentures, lined with silicone-based elastic
materials.

Materials and methods

Patients: 43 totally edentulous patients at the age of 48 to 90 (average age of 68.4 £ 9.94), 12 men and 31
women, were examined. All patients signed informed consent form for participation in the present
research. The scientific research was approved by the Research Ethics Commission “KENIMUS”
(Statement Ne 21/2016). The patients were distributed in three groups according to the material their
dentures were made of. First, control group (group C) - patients treated with conventional complete
dentures (made only of rigid acrylic resin) in both upper and lower jaw, (h=15). Second group (group A) —
patients, treated with complete dentures — conventional denture on the upper jaw, and on the lower jaw —
denture, lined with heat-polymerized silicone-based elastic material [Molloplast B (Detax, Germany)],
(n=15). Third group (group B) — patients, treated with complete dentures - conventional denture on the
upper jaw, and on the lower jaw — denture, lined with auto-polymerized silicone-based elastic material
[Megabase (Dreve, Germany)], (n=13).

Saliva collection: A sample of unstimulated whole saliva, for biochemical analysis, was collected from all
patients before denture delivery and on the third month after prosthetic treatment. The samples were
taken following the A.Vissink method (7): always in the morning between 09:00 and 12:00 o’clock, patients
were instructed in advance not to eat, drink or smoked for one hour before collection appointments. Before
the saliva collection, the patients washed their mouths with deionized water. The saliva was collected by
the method of spitting (the patients gathered saliva at the bottom of their oral cavity and spitted it at
intervals of 60 s in a 15 ml plastic container). The needed quantity of about 2 ml was placed in a crio-test
tube. The samples were immediately frozen in liquid nitrogen and were kept in -70°C until the analysis
performance.
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Biochemical analysis: For the quantitative determination of Lactoferrin and secretory Immunoglobulin A
(slgA) levels in saliva were used commercial ELISA kits (Human Lactoferrin ELISA kit and Human IgA
ELISA kit, both from MyBioSource,Inc, San Diego, CA, USA) and the analyses were performed following
the manufacturer's protocols. Using the results for the calibration standards provided in the kits were
constructed standard quadratic curves for Lactoferrin and for slgA (R? = 0.9702 and R? = 0.9968,
respectively) and the amounts of Lactoferrin and sIgA in the biological samples were calculated based on
the respective equations. The amount of Lactoferrin and sIgA in the analyzed biological samples is
expressed as pg/ml and represents the mean value of two independent measurements. All data are
expressed as mean + SEM.

For the statistical analysis we used a computer configuration SPSS version 19. For analysis of the results
and for comparison of the examined parameters we used Student t-test with 95% confidence interval (p <
0.05).

Results

In the first step of our study we investigated whether the salivary concentrations of LF and slgA in
patients, included in the current study, before prosthetic treatment, are sex or age dependant. Before
prosthetic treatment we did not establish sex differences of LF and slgA salivary levels in investigated
patients. The LF and sIgA concentrations in man were: 0.268 + 0.011 and 165.64 + 6.67; in woman were:
0.271 £ 0.005 and 163.95 £ 6.67 pg/ml, respectively. In studying the age dependency of salivary levels of
LF and sIgA before prosthetic treatment, we established lack of differences between four age-distributed
patients group: 48-58, 58-68, 68-78 and over 78 years of age, respectively (Table 1).

Table 1. Concentration of Lactoferrin (LF) and secretory immunoglobulin A (slgA) in saliva (pg/ml)
before prosthetic treatment in age-distributed patients group.

Age LF slgA
48-58 years (n=7) 0.269 + 0.015 156.60 £ 6.73
58-68 years (n=14) 0.264 + 0.006 161.78 + 6.76
68-78 years (n=13) 0.268 + 0.008 166.98 + 5.28
over 78 years of age (n=9) 0.263 + 0.007 156.08 + 5.39

The second step of our study investigated immunomodulatory properties of LF and slgA in totally
edentulous patients, treated with complete dentures made only of rigid acrylic resin in comparison to
patients, treated with dentures, lined with different silicone-based elastic materials: auto-polymerized and
heat-polymerized silicone-based elastic materials. Our results showed lack of differences in salivary levels
in LF as well as in sIgA before prosthetic treatment between main C, A and B investigated experimental
groups (Table 2). Three months after prosthetic treatment we established decrease of salivary
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concentration of sIgA in patients treated with complete denture made only of rigid acrylic resin (Group C)
from 165.81 + 5.50 to 146.91 + 4.13 pg/ml, p<0.01. In patients treated with complete dentures, lined with
auto-polymerized silicone-based elastic material (Group B) we established increase of salivary levels of
LF from 0.266 + 0.006 to 0.282 + 0.008 ug/ml, p<0.05. In patients, treated with dentures, lined with heat-
polymerized silicone-based elastic material (group A), we did not establish differences in LF as well as in
slgA salivary levels before and after prosthetic treatment.

Table 2. Concentration of Lactoferrin (LF) and secretory immunoglobulin A (slgA) in saliva (ug/ml)
before and after prosthetic treatment in experimental groups C, A and B

LF slgA
Before After Before After

prosthetic prosthetic prosthetic prosthetic

treatment treatment treatment treatment
Group C 0.272 £0.012 0.275 £ 0.006 165.81 + 5.50 146.91 + 4.13**
(n=15)
Group A 0.273 £ 0.007 0.265 + 0.003 159.75 + 4.36 162.21 +3.14
(n=15)
Group B 0.266 + 0.006 0.282 + 0.008 * 158.00 + 5.69 155.47 + 3.26
(n=13)

* p<0.05 - statistically significant differences in salivary LF concentration before vs. after prosthetic
treatment
** p<0.01 - statistically significant differences in salivary slgA concentration before vs. after prosthetic
treatment

Group C - patients treated with conventional complete dentures (made only of rigid acrylic resin)
in both upper and lower jaw (n=15);

Group A — patients treated with complete dentures — conventional denture on the upper jaw, and
on the lower jaw — denture lined with heat-polymerized silicone-based elastic material [Molloplast
B (Detax, Germany)], (h=15);

Group B — patients treated with complete dentures - conventional denture on the upper jaw, and
on the lower jaw — denture lined with auto-polymerized silicone-based elastic material [Megabase
(Dreve, Germany)], (n=13);
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Figure 1. Concentration of Lactoferrin (LF) and secretory immunoglobulin A (slgA) in saliva (ug/ml)
before and after prosthetic treatment in man and woman distributed in group C, A and B.

LF slgA

W Bafore Aftar

m Before After

mg/ml
oI
=1

Hgfml

* p<0.05 - statistically significant differences in salivary LF or sIgA concentrations before vs. after
prosthetic treatment

Group C: Man, (n=5); Woman, (n=10) - patients treated with conventional complete dentures
(made only of heat-polymerized rigid acrylic resin) in both upper and lower jaw;

Group A: Man, (n=5); Woman, (n=10) — patients treated with complete dentures — conventional
denture on the upper jaw, and on the lower jaw — denture lined with heat-polymerized silicone-
based elastic material [Molloplast B (Detax, Germany)];

Group B : Man, (n=5); Woman, (n=8) — patients treated with complete dentures - conventional
denture on the upper jaw, and on the lower jaw — denture lined with auto-polymerized silicone-
based elastic material [Megabase (Dreve, Germany)];

The results obtained in our study do not indicate an age-dependent response to investigated different
materials, used in denture.

In addition, we examined whether the use of partial or complete dentures over the past 5 years, led to
changes of immunomodulation action of LF or sIgA in saliva in investigated patients. We have established
increased concentration of LF in patients treated with partial or complete dentures (P+, n=33): 0.271 +
0.004 pg/ml compared to patients who have never used either partial or complete dentures (P-, n=10):
0.245 + 0.006 pg/ml, p<0.05, (Fig. 2). In P+ group patient’s salivary LF concentration did not change 3
monads after prosthetic treatment. Interestingly, in P- group patients, 3 monads after prosthetic treatment
LF concentration in saliva increased statistically significant to 0.270 + 0.003 pg/ml, p<0.01, which does not
differ from the level of LF in patients in a group P+.

The salivary sIgA concentrations in patients of group P+ and group P- did not differ: 163.75 + 3.67 and
158.16 + 2.38 pg/ml, respectively. However, 3 monads after prosthetic treatment salivary sIgA level in
group P- patients decreased to 145.16 + 4.42 ug/ml, p<0.05, (Fig. 2).
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Figure 2. Concentration of Lactoferrin (LF) and secretory immunoglobulin A (slgA) in saliva (ug/ml)
before and after prosthetic treatment of patients used partial or complete dentures over the past 5
years (P+, n=33) and patients who have never used either partial or complete dentures (P-, n=10).
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## p<0.01 - statistically significant differences in salivary LF concentration between P+ vs. P- patients
group

** p<0.01 - statistically significant differences in salivary LF concentration before vs. after prosthetic
treatment in P- patients group

* p<0.05 - statistically significant differences in salivary slgA concentration before vs. after prosthetic
treatment in P- patients group

We have established that prosthetic treatment led to increase of immunomodulatory role of LF for
extended period of time and to decrease of immunomodulatory action of slgA for short term interval.
These results demonstrated specificity in the dynamics of salivary LF and sIgA regulation.

Discussion

In the curent study we investigate the salivary levels of LF and sIgA, before treatment and 3 month after
treatment of totally edentulous patients with complete dentures made only of rigid acrylic resin in
comparison to treatment with dentures, lined with two different types of silicone-based elastic materials:
auto-polymerized and heat-polymerized silicone-based elastic materials. In the period before prosthetic
treatment in investigated totally edentulous patients we established lower levels of salivary Lactoferrine, in
comparison to those, reported in the scientific literature. Nargi at all. (13) report lower values in edentulous
patients — mean 13.2 + 8.0 mg/l. Other authors established values of LF from 8.96 mg/l to 10.54 mg/l (16,
17, 18, 19). The lowest values (1.5 pg/ml in children) were established by Harrison & Bowen (21). As the
current study of salivary levels of LF and slgA in totally edentulous adult patients is performed for the first
time in our country, we did not have the opportunity to compare our results with other similar to them. We
assume that low salivary LF concentration (0.268 + 0.004 ug/ml), established in our study are probably
determined by demographic factors. The values of salivary sigA commented in the science literature vary
in the diapason from 110.0 pg/ml in totally edentulous (27) to 208.8 pg/ml in children with orthodontic
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appliances (25). The established in current study salivary levels of sigA (162.69 + 3.08) in totally
edentulous adult patients is compatible with these reported in other investigation.

We did not establish sex as well as age-specific differences of LF and sIgA salivary levels in investigated
patients before prosthetic treatment. The available results, obtained from the investigation of salivary
levels of slgA are controversial. It has been reported age-depended reduced or unchanged response of
slgA in saliva to different antigenic stimulus (7). Other authors established lower values of salivary sIgA in
women (26). The LF and sIgA have an important immune modulating function. It is a possible difference of
available data for salivary levels LF and slgA is the result of presence local or chronic diseases, changed
immune status of the oral cavity in investigated patients. It has been established that diabetes and
asthma, as well as removable orthodontic appliances, affected oral immunity responses (7, 16, 17, 18, 19,
20, 21, 22, 23, 25).

The results obtained in our study demonstrate that prosthetic treatment with complete dentures, lined with
auto-polymerized silicone-based elastic material (group B) increased salivary concentration of LF while
prosthetic treatment with dentures, lined with heat-polymerized silicone-based elastic materials (group A)
did not affect LF levels. On the other hand we established that treatment with conventional denture made
only of rigid acrylic resin (group C) decreased salivary slgA concentration. These results demonstrated
specific response of oral immune function mediating by LF and sIgA to soft liner denture and to
conventional denture respectively. The prosthetic treatment with conventional denture made of rigid acrylic
resin affected main component of the mucosal immune system - salivary sIgA. This may be considered as
a response to the action of a local immunogenic factor.

The prosthetic treatment with complete dentures lined with auto-polymerized silicone-based elastic
material led to increase salivary concentration of LF. The fungicidal, antiviral and anti-inflammatory effects
of LF were established (8, 14, 15). It is possible that the porous structure of silicone-based elastic
materials causes bacterial or fungal colonization in the oral cavity (3, 4, 5), which in turn leads to activation
of LF. On the other hand we established lack of changes in the immune response mediated by LF and
slgA after prosthetic treatment with different type of dentures, lined also with silicone-based elastic
material but heat-polymerized. It is possible that this type of dentures may cause activation of other factors
involved in maintaining oral immune status. It is not excluded that the effects on LF or sIgA may occur
later in the period after prosthetic treatment.

In our study we established sex specific response to materials used in complete dentures. The treatment
with denture made only of rigid acrylic resin provoked more pronounced inhibitor effect on
immunomodulation action of sIgA in man. In women, treated with dentures lined with auto-polymerized
silicone-based elastic material, the increased immunomodulation role of LF is underlined. We did not
establish age specific response to prosthetic treatment with dentures made of investigated different
materials.

Conclusion

The treatment with complete dentures lined with heat-polymerized silicone-based elastic materials did not
change immunomodulatory properties of LF and slIgA in saliva 3 months after prosthetic treatment. In
contrast, the prosthetic treatment with complete dentures, lined with auto-polymerized silicone-based
elastic material as well as prosthetic treatment with conventional complete dentures affected the important
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investigated components maintaining the immune status of oral cavity - LF and sIgA. The prosthetic
treatment with dentures, lined with auto-polymerized silicone-based elastic material or prosthetic treatment
with conventional complete dentures lead to sex specific response of LF and sIgA in saliva.
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