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Comparison of Immunoglobulin IgA Level in the
Simulated Saliva of Caries-Free and Caries-Active
Children Aged 7-10 Years
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ABSTRACT

Background: Salivary immunoglobulin IgA plays an essential role in the immune response against dental caries. This
studywas conducted to compare the salivary IgA levels and flow rate of stimulated saliva in caries active and caries
free children.

Materials and methods: The present study included sixty healthy children age 7-10 yearswho were divided into two
groups. They were caries free and caries active children (30 children in each group). Assessment and recording of
caries — experience were through the application of Decayed, Missing and Filled Tooth Index (DMFT) and (dmft)
index, for permanent and deciduous teeth respectively. After dental examination, stimulated saliva samples were
collected from the subjects and performed under standard condition following instruction cited by Tenovuo and
Lagerlof, and chemically analyzed for the detection of salivary immunoglobulin (IgA).In addition, salivary flow rate for
the children were evaluated. Data was then statistically analyzed using SPSSversion 18.

Results: Salivary IgA levels were significantly higher in caries free children than caries active children and the flow rate
were lower in caries active children in both gender as compared to caries free children.

Conclusions: Within the limitation of this study, it can be concluded that that the flow rate and salivary IgA levels of

the whole stimulated saliva have some role in protection against dental caries.
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INTRODUCTION

Immunoglobulin A (IgA) is predominantly
released by common mucosal immune system in
human body secretions including saliva. Naturally
occurring salivary IgA antibodies against different
streptococcal antigens are present in saliva and
constitute major defensive actions against denta
caries 2.

The role of salivary immunoglobulin in the
protection against dental caries has been
investigated in several studies®®, but making this
association would be complicated since there are
different sampling methods, different criteria for
patient group and different laboratory tests
between the studies ® and their control is
impossible in any study.

It has been claimed that the imbalances in
levels of salivary immunoglobulinand
physicochemical properties, may play an
important role in the onset and development of
dental caries © 7. There for, this studywas
conducted with an am to evaluation of the
stimulated human whole salivary flow rate, and
salivary IgA levels in relation to dental caries
among children with age group of 7-10 years.

MATERIALSAND METHODS

This study was conducted in the Department
of Pedodontics and Preventive Dentistry, College
of Dentistry, University of Baghdad.Sample
collection was started at beginning of April 2015
till beginning of June 2015.

(1) Assist. Lecturer. Department of Pedodontics and Preventive
Dentistry, College of Dentistry, University of Baghdad

The study group includes 30 subjects (Group
1), matching with control group (Group 1) by age.
Diagnosis and recording of dental caries were
carried out according to the criteria of WHO ©.
A tota of 60 subjects were divided equaly into
two groups:
Group | — Caries-active children having at least
five clinical dmft/ DMFT®:
Group Il — Caries-free children having no caries,
dmft/ DMFT =0.

Exclusion criteria
Patients who are physically and medically
compromised and having history of antibiotics
intake since past 1 month.
Patients who have arrested carious lesions

Dental examination of tooth surfaces was
carried out by using dental explorer and plane
mouth mirror.After oral examination for children,
stimulated saliva samples were collected from the
children, and performedunder standard condition
following instruction cited by Tenovuo and
Lagerlof ©.

Immediately after collection of saliva, through
five minutes and disappearance of the sdivary
foam, the sdlivary flow rate was expressed as
ml/min. The salivary sample was centrifuged then
the clear supernatants will be separated by
micropipette and stored in a deep freeze till the
time of sdlivary analysis for the detection of
salivary IgA levelsfor both groups.

The sdlivary IgA levels were determinedby
radia  immunodiffusion “® method using
immunodiffusion Plate (REA Milano, Italy) .Five
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microliter of sample was placed in each well of
immune diffusion plates. These plates were
incubated at room temperature for 72 hours. The
salivary IgA levels were calculated by using
reference table given in the Diffu-Plate kit in
which each diameter of the halo is associated a
concentration.

RESULTS

The percentage of caries — free and caries
active children by gender are manifested in Table
(2), this table demonstrates that girlsdisplayed the
high percentage of caries — freeand caries active
compared to boys.

Table (2) represents the comparison of salivary
IgA level measured in mg/dl and salivary flow
rate measured in ml\min, among gender in both
caries group, the results showthe mean sdivary
IgA level in girls in caries-free group was more
than caries-active groups with statically not
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significant difference (P> 0.05) aso mean
Sdivary 1gA levelin boys among caries-free
group was more than caries-active groups but
difference was dtatically significant (P<0.05).
Concerning sdivary flow rate the result
demonstrates thatcaries-free group was higher
than caries-active groups in both gender and
difference was staticaly highly significant (P=
0.00).

T)he level of salivary IgA in the caries free
group was in higher mean value than the caries
active group with statistical significant differences
a p<0.05. In regarding sdivary flow rate the
result shows that statistically highly significant
differences (p<0.01)between caries active and
caries free with higher mean value for caries free
group compared to caries active groupAs showed
in Table (3).

Table1: Distribution of cariesfreeand caries active children by gender

Caries groupGender|No| %
Caries prs 12[40.0
free Girls [18]60.0
Total |30]100.0

: Boys [11]36.7
Caitri'\i Girls |19[63.3
Total |30]100.09

Table2: Salivary IgA levels (mg/dl)and flow rate(ml/min)ofcaries free andcaries active
childrenby gender

Gender|Variables

Cariesgroup

N

Mean|+SD t-test|P-valug

Salivary

Cariesfree

1

127.2928.14

0.13#

IgA

Cariesactive

19

154

112.2231.33

Girls" Salivary

Cariesfree

18

2.71 |0.46

Flow rate

Caries active

19

4.23|0.00**

2.02 |0.53

Salivary

Cariesfree

12

130.5229.17

0.03*

IgA

Cariesactive

11

2.38

103.7724.20

N
Boys® Salivary

Cariesfree

12

2.95 |0.54

Flow rate

Caries active

11

4.93|0.00**

1.83 10.55

A=DF=35, " =DF=21, #=not significant at P>0.05, *=significant at P<0.05, **=highly significant at P<0.01.

Table 3: Comparison for total sample ofsalivary I1gA mg/dl, salivary flow rate ml/min between
caries active and caries free groups

Variables Cariesgroup/N|Mean|+SD [T -test"|P-value
. Cariesfree [30128.5828.10 .
Salivary 10A | ries active30100.1228.79. 2% | 01
. Cariesfree |30 2.81 |0.50 .
Salivary Flow rat Cariesactive3o 1.95 (054 6.41 |0.00

N=DF=58, *=dignificant at P<0.05, **=highly significant at P<0.01

DISCUSSION

Denta caries is infectious disease and accepts
the hypothesis that some form of host immunity
can regulate caries activity. If immunity can

regulate caries activity then salivary 1gA might
provide aclear correlation V.

In this study stimulated whole sdiva was
collected to determine the role of salivary IgA in
protection from dental caries.
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This study revealed thatsalivary IgA levels
were significantly higher in caries free children as
compared to caries active children which is in
agreement with study of Cogul et a ®. This
difference may be because greater number of
cariogenic bacteriain whole saliva of caries active
children which may due to low immune response
among those children.The caries free children
produced a greater amount of salivary IgA
antibodies to cariogenic bacteria in minor,
submandibular, or sublingual salivary glands than
caries active children®™.Thus, it can be suggested
that the secretory immune system provides local
immune protection against cariogenic organisms
in the oral environment and ultimately prevents
dental caries .

In contrast to our study, Thaweboon et al. @
found that the presence of dental caries was
associated with an increase of total salivary IgA.
However, Shifa et al. “ found no correlation
between dental caries and salivary IgA levels.
Thisopposing results may be due to different
criteria for patient selection, different sampling
methods, and differentlaboratory tests used
between the studies. Also genetic cause may
related with these different result. Moreover, the
level of salivary immunoglobulin may change
depending upon the sdivary flow rate, hormonal
factors, emotional states, and physical activity,
etc. ©.

Saliva effects caries attack mainly by its rate
of flow. In this study, significant difference
between caries activity and salivary flow rate
were established. The sdivary flow rate was
decreased in caries-active children compared to
cariesfree children and dSatistically highly
significant difference. A significant caries-
preventive function of sadlivais to dilute bacterial
substrate *®.Normal salivary flow rate (hydration
status and stimulated saliva flow rate) imparts a
strong protective influence against dental caries
19 Similar results was seen in the study
conducted by Al-Zahawi " and Sakeenabi and
Hiremath ® The result of this study is in contrast
to studies conducted previously by Sulliuan @
and Russel et al. ® which showed no significant
difference between the salivary flow rate and
caries activity.

The obtained results of this study show that
salivary IgA and flow ratehas a convinced relation
with caries activity in children and act as markers
of caries activity.Physical activity of sdiva (as
flow rate) play an important role in oral health
maintenance. Also this study shows that any
change in sdlivary IgA level may affect in change
in oral ecosystem which may lead to dental caries
development.
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