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KADRIVE GORKEM ULU GUZELL*, ZUHAL KiRziodLU2, ALl KUDRET AbiLosLu®, Muncive SEmra Ozay ERTURK?

1PhD, Assistant Professor, Department of Pediatric Dentistry, Faculty of Dentistry, Adnan Menderes University, Aydin, Turkey

2PhD, Professor, Department of Pediatric Dentistry, Faculty of Dentistry, Stleyman Demirel University, Isparta, Turkey

3MD, Clinical Microbiology Specialist Professor, Department of Microbiology, Faculty of Medicine, Bilent Ecevit University, Zonguldak, Turkey

“PhD, Pediatric Dentist, Private Clinic, Antalya, Turkey

Study conducted at Slleyman Demirel
University, Scientific Research Project
Coordination Unit, Isparta, Turkey

Article received: 1/17/2016
Accepted for publication: 1/23/2016

*Correspondence:

Hasan Efendi Mah. Adnan
Menderes Universitesi Dis
Hekimligi Fakiiltesi Pedodonti
AD. 09100
gorkemulu@yahoo.com

http://dx.doi.org/10.1590/1806-9282.63.04.320

INTRODUCTION

SUMMARY

Objective: The aim of our study was to evaluate the effect of fluoride on salivary
immunoglobulin and sialic acid levels in children with dental fluorosis and healthy
teeth who live in places with high fluoride concentration in drinking water.
Method: Fifty-one (51) healthy children between 6 and 12 years old with no
caries were randomly selected from primary schools enrolled in the dental-care
program operated by the Department of Pediatric Dentistry. The children were
divided into two groups: group I comprised 26 children with dental fluorosis
[Thylstrup-Fejerskov Dental Fluorosis Index (TFI) = 4] who lived in Isparta
(2.7-2.8 ppm), and group II consisted of 25 children without dental fluorosis
who were born in low-fluoride areas and had lived in Isparta for only the previous
two years. Stimulated and unstimulated saliva were collected and analyzed for
fluoride, salivary immunoglobulins and sialic acid levels.

Results: Sialic acid level was correlated negatively with age. Levels of secretory
immunoglobulin A (sIgA) and secretory immunoglobulin G (sIgG) were higher
in children with dental fluorosis compared with those in group II, although
these differences were not significant.

Conclusion: Increased sIgA and sIgG levels may arrest the progression of caries
in subjects with dental fluorosis. Given the risks of dental fluorosis, further
studies of the effects of different fluoride levels in drinking water on salivary
composition of children with mixed dentition are needed to confirm the results
of our study and to provide data for comparison.
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Sialic acid is an important structural component of

Salivary secretions are important for the maintenance of
oral health. In the human saliva, there are components
that control the composition of oral microflora and the
function of microorganisms. The main proteins, peptides
and enzymes in human saliva have been identified and
characterized.!* Macromolecules in the saliva have dif-
ferent functions and biochemical properties.

The protective role of saliva includes a buffer effect,
flow rate, immune and non-immune antimicrobial factors
and minerals that support enamel tissue, such as calcium,
phosphorus and fluoride.* Salivary flow rate, pH, buffer-
ing capacity, calcium-phosphate homeostasis and effects
on bacterial metabolism are important findings of the
saliva-caries interaction.’

salivary glycoproteins, having an essential role in enhanc-
ing bacterial agglutination. Sialic acid-containing glyco-
proteins are also important structural components of the
acquired pellicle and of dental plaque.®

Salivary secretory immunoglobulin A (sIgA) antibod-
ies play an important role in the immune response against
dental caries, which are generated by mucosa-associated
lymphoid tissue (MALT) common in the mucosal immune
system. These antibodies may reduce the initial adhering
of bacteria to saliva-coated teeth surfaces and neutralize
extracellular enzymes.” It has been reported that caries-free
patients have significantly higher levels of naturally occur-
ring salivary sIgA compared with caries-active subjects.®
Results of previous studies have led researchers to believe
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that there is a negative correlation between salivary sIgA
and dental caries.”!? Several studies have reported that car-
ies were particularly correlated with sIgA and sIgG.'"""* In
addition, many studies demonstrated that high salivary
sIgA levels result in lower incidence of dental caries.'*¢

With the increasing use of fluoride products, dental
fluorosis has become more common. Dental fluorosis is
characterized by enamel hypomineralisation with increased
surface and subsurface porosity, which causes opacity,
pitting, or staining of the enamel. Information about
changes in sIgA, sIgG, and sialic acid levels in the presence
of dental fluorosis is limited.

The aim of our study was to evaluate the effects of
fluoride on salivary sIgA, sIgG, and sialic acid levels in
children with dental fluorosis and those with healthy teeth.
In addition, the effects of high levels of fluoride in drink-
ing water on the salivary content were evaluated.

MetHop
The ethical committee of Siileyman Demirel University’s
Faculty of Medicine approved the study. All participants
and their parents/guardian were informed about the study
and a written consent was obtained for all children.
Isparta Province, Turkey, is a region of endemic fluo-
rosis with high fluoride levels (2.7-2.8 ppm) in drinking
water. Children in six primary schools were chosen to
participate. Children and their parents filled out a total
of 1,026 questionnaires with items regarding the duration
of residence in Isparta, place of birth, tooth-brushing and
daily dietary habits, systemic diseases, and socio-econom-
ic status. Children were examined for oral hygiene, dental
plaque index and caries status. The forms were reviewed
and 473 children were identified with similar features.
Children were examined and oral hygiene instructions
were given again at our clinic. Before starting the collection
of saliva, the criteria for inclusion were that: (a) the patients
should be healthy and free of systemic disease; (b) the
patients should not have consumed any medications for
at least 15 days before saliva collection; (c) the patients’
first permanent molars should have erupted fully; (d) there
should be equal portions of male and females participants;
(e) and they should have the same fluorosis index.
According to these criteria, 51 healthy 6 to 12 year-old
(9,15 £ 1,17) children were randomly selected from the
primary schools enrolled in a dental-care program main-
tained by the Department of Pediatric Dentistry. The
children were divided into two groups: group I comprised
26 children with dental fluorosis [Thylstrup-Fejerskov
Dental Fluorosis Index (TFI) = 4]'” who lived in Isparta
(2.7-2.8 ppm), and group II consisted of 25 children with-

out dental fluorosis who were born in low-fluoride areas
and had lived in Isparta for only the previous two years.
The groups are summarized in Figure 1.

Saliva sample collection
A special diet was assigned to the participants for break-
fast and the teachers were instructed not to give any food/
beverage except water to the children after breakfast on
the day of saliva collection. The saliva was collected in the
morning (10-10:30 am) to minimize circadian rhythm
effects. The samples were collected in a quiet, isolated,
ventilated and lighted room, at room temperature.
After an initial swallow of saliva, the unstimulated
saliva was collected into sterilized polyethylene cups. For
saliva stimulation, participants were asked to chew on one
piece (1 g) of unsweetened, unflavored chewing gum for 2
minutes. The saliva produced in the first 30 seconds was
expectorated. The subjects spat 4 mL of saliva into the
second sterilized cup. The unstimulated saliva was used
for saliva immunoglobulin analyses and the stimulated
saliva was used for salivary fluoride and sialic acid analyses.

Analysis of the saliva samples

The salivary immunoglobulin levels were evaluated using
ELISA method. The salivary sialic acid levels were determined
using Sigma Sialic Acid Quantitation Kit (Sigma-Aldrich
Inc., Missouri, USA). The salivary levels of fluoride were
analyzed by fluoride electrode.

Statistical analysis

Results were analyzed statistically by Mann-Whitney-U
test and Kruskall-Wallis. All analyses were performed
using the SPSS statistical package for Windows version
13.0 (SPSS, Chicago, IL, USA). All levels of significance
were set at p<0.05.

Group |

| Children with dental fluorosis and
living in high flouride area
n=26 (9.2308 + 0.7646)

Study groups
n=51

Group I

Children without dental fluorosis,

born in low fluoride areas and
living in Isparta for the last 2 years

n=25 (9.0800 + 1.4977)

FIGURE 1 The study and control groups.
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ResuLts
Table 1 and Table 2 show the results for salivary fluoride,
sIgA, sIgG and sialic acid levels in the children of both groups.

No statistically significant difference was found in
salivary fluoride levels between group I and II. A signifi-
cant negative correlation was found between salivary
fluoride level and age (p<0.005, 0.025) in all subjects. No
relationship was observed between dental fluorosis and
salivary fluoride, sIgA, sIgG, or sialic acid level.

The sialic acid level differed significantly according
to age; this level was much lower in older children.

The sIgA and sIgG concentrations were similar. A
negative correlation was found between sIgA and sialic
acid levels (p<0.05, 0.028). Salivary sIgA levels were higher
and sialic acid levels were lower in group I compared to
group II, but these differences were not significant.

DiscussioN

There are various factors affecting secretion and compo-
sition of saliva, such as age, sex, number of teeth, weight,
stress, diseases or medications causing hypo salivation/
hyper salivation, environmental factors and radiation.'®
According to these factors, 51 children aged 6-12 years
with mixed dentition and fully erupted permanent first
molars were included in our study. Despite the standard-
ization of study factors, the groups were not equivalent
in terms of the number or age of included children.

In our study, TFI, which is based on visual examina-
tion, was used to determine the severity of dental fluoro-
sis. Children with TFI scores of 4 were included in the
study. TFI scores of 5 are well-known to progress rapidly
to 6, with the rate of progression increasing after the loss
of surface enamel.

Despite the attention given to the collection of un-
stimulated saliva in our study, the movement of children’s
tongues and cheeks during expectoration may have
caused mechanical stimulation, which would change
the salivary composition.

In the study, we compared the levels of salivary fluoride
of the children with dental fluorosis or healthy teeth and
there was no statistically significant differences recorded.
However, salivary fluoride levels decreased with increasing
age in both groups. Difficulties allocating the children into
groups that met all the study parameters also occurred,
namely: an equal number of children in both groups with
the same number of teeth could not be controlled, in ad-
dition to individual variety and effects of soft tissues and
reservoir systems in the mouth, such as plaque and teeth,
which affect the secretion and retention of fluoride and
have different properties at different ages.

Martin-Gomez et al."” reported that the salivary sialic
acid concentration in children with TFIs > 2 was lower than
that of controls. In our study, the sialic acid concentration
was higher in group II compared with group I, whereas
sIgA and sIgG levels were higher in the dental fluorosis
group; however, these differences were not significant.

The relation between sIgA, sIgG and sialic acid levels
has been investigated in geriatrics patients. It is reported
that a negative correlation was found between total IgA
and sialic acid.®

In our study, the level of sIgA was related to sialic acid
and increasing of sIgA was associated with decreasing of
sialic acid in mixed dentition. Our results suggest that
the dental plaque is negatively affected with decreased
sIgA and sialic acid levels. However, comparison of our
findings from children with mixed dentition with those
of other studies is difficult, given the lack of available
studies conducted in different age groups.

In two different studies, breastfed infants, compared
with formula-fed infants, were found to have almost two
times more sialic acid in the saliva.**! Salivary sialic acid
was measured in children separated in three age groups:
18, 30 and 42 months. Sialic acid concentrations were
higher in the first group than in the third group.? Al-
though our study was performed in children but not
babies, the results showed similarities with those obtained

TABLE 1 Comparison of means according to group.

Salivary parameters Fluoride (ppm)

IgA (pg/mL)

IgG (mg/dL) Sialic acid (pmol/mg protein)

Group | 0.0563 £ 0.0194

445.8462 + 175.4654

1.4595 £ 1.5952 0.0214 + 0.0089

Group Il 0.0543 £0.0168

443.2727 £ 239.9123

1.0060 + 0.6904 0.0223 £ 0.0076

TABLE 2 Comparison of means by sex.

Salivary parameters Fluoride (ppm)

IgA (pg/mL)

1gG (mg/dL) Sialic acid (pmol/mg protein)

Girl 0.0538 £ 0.1636 489.8261 + 247.8151 1.8548 + 1.7725 0.0250 + 0.0053
Boy 0.0568 + 1974 403.1200 + 149.6340 0.8205 + 0.3734 0.0189 + 0.0098
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from babies including level of sialic acid, which was re-
duced as the children aged.

Salivary sialic acid levels were compared with those
of children with systemic problems. Two studies found
that salivary sialic acid levels were higher in healthy indi-
viduals than in children with Down syndrome.5** How-
ever, this difference was significant in only one of the two
studies. Similarly, the salivary sialic acid level was found
to be higher in a control group than in diabetic children.**
Patients with cystic fibrosis have been shown to have
significantly lower sialic acid concentrations compared
with a control group.” These differences in sialic acid
level have been interpreted as influenced more by the ef-
fects of systemic diseases than by local factors.®

ConcLusIoN

In our study, gathering a large group of children using
the same parameters to standardize was quite difficult.
We conclude that sIgA and sIgG levels were higher in
children with dental fluorosis than in those with healthy
teeth, even though the difference was not significant.
Therefore, increased levels of sIgA and IgG in dental flu-
orosis may arrest the progression of dental caries. Given
the risks of dental fluorosis, further studies of the effects
of different fluoride levels in drinking water on salivary
characteristics are needed to confirm the results of our
study and to provide data for comparison. Studies con-
ducted in samples with features similar to those of our
study will increase the knowledge available.
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