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Objective: Diabetes Mellitus as the most common metabolic
disease of human has wide range of oral consequences such as oral
infections which could make changes in the properties of saliva. The
purpose of this study was to compare the amount of salivary IgA in
diabetic and non-diabetic patients.
Materials and Methods: In this case-control study, the
population consisted of 40 persons including 20 diabetic and 20
non-diabetic subjects. All of them had not eaten, drunk or smoked at
least 90 minutes before sampling. Sampling launched and the
salivary IgA was measured with nephelometric procedure with
Minineph kit (Minineph TM Human Kit, Binding Site Ltd,
Birmingham, UK).The data were statistically analyzed by T-test and
chi-square using SPSS software.
Results: In 70% of the case group, salivary IgA was higher than
the normal (>37.6mg/dl) but none were higher than normal in the
non-diabetic (control) group and this difference was statically
significant (p=0.009). IgA and age (p=0.303), and IgA and sex
(p=0.0398) had no significant correlation on both case and control
group.
Conclusion: Salivary IgA of diabetic patients is higher than the
non-diabetics (p=0.009).
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Introduction

D

iabetes mellitus is a multifactorial
metabolic disease characterized by
increase in blood glucose and
disturbances
in
the
metabolism
of
carbohydrates, proteins and lipids (1). Increase
in blood glucose is the main characteristic of
diabetes which results from insufficient insulin
secretion and hepatic gluconeogenesis (2,3).
There are two major types of diabetes: type 1
or insulin-dependent diabetes and type 2 or
non-insulin
dependent
diabetes.
The

worldwide prevalence of diabetes is predicted
to rise from 180 millions in year 2000 to 320
millions in 2025 (4,5). Diabetes is a clinically
complex disease and it is associated with many
complications
including
neuropathy,
retinopathy, nephropathy and cardiovascular
diseases (6,7). This disease also has some oral
complications which are dry mouth, tooth loss,
periodontitis, gingivitis, dental abscesses and
soft tissue lesions of the oral mucosa (6,8,9).
Previous studies reported that the changes in
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salivary compositions may affect the
formation, signs and symptoms, and severity
of oral manifestations in patients with
diabetes. It has been demonstrated that
detection of salivary components in patients
with diabetes may be helpful in diagnosis,
prevention and management of the oral
manifestations in this population (10-12). The
aim of this study was to evaluate salivary IgA
levels in diabetic patients and to compare it
with non-diabetes subjects.

Materials and Methods
The patients chosen to participate in this study
consisted of 20 type 2 diabetic patients (11
women and 9 men) with the mean age of 60.1
years who were referred to Yazd diabetes
research center (All the subject group had
controlled diabetes according to their records).
The control group consisted of 20 non-diabetic
patients (12 women and 8 men) who were
referred to oral medicine faculty of Yazd
dental school. The age of the control group
was matched with the case group. All patients
were examined by a specialist for any oral
lesions.
Inclusion criteria consisted of type 2 diabetic
patients registered in Yazd diabetes research
center and edentulous patients with no clinical
signs of Candidiasis. Patients with teeth (for
excluding periodontal disease and its effects)
and/or with any underlying disease with or
without diabetes mellitus were excluded from
the study.
Saliva collection
Five milliliters of unstimulated whole salivary
samples were collected by spitting method, in
dry plastic vials while sitting in a relaxed
position. Patients were prohibited to eat or
drink anything at least 2 hours before
sampling. The collected saliva samples were
centrifuged (2000g for 10 minutes). The
supernatants were stored at -70 centigrade
until further analysis. All Samples were
collected at 8-10 a.m. IgA was assessed in
both patient and control groups.
168

Measurement of salivary IgA
IgA was assessed by the nephelometric
method (Minineph TM Human Kit, Binding
Site
Ltd,
Birmingham,
UK).
The
determination of soluble antigen concentration
by nephelometric methods involves a reaction
with specific antiserum to form insoluble
complexes. When light is passed through the
suspension formed, a portion of light is
scattered and detected by a photodiode. The
amount of light scattered is directly
proportional to the specific protein
concentration
in
the
test
sample.
Concentrations are automatically calculated by
reference to a calibration curve stored within
the instrument.
Statistical analysis
Statistical analysis was done by t-test and Chisquare test for unstimulated whole saliva IgA
levels within both patient and control groups
with significance defined as p<0.05. Data were
expressed as mean±SD.

Results
Forty patients participated in this study
including 11 women and 9 men in the case
group, and 12 women and 8 men in the control
group which were age-matched. Seventy
percent of the case group had IgA levels
higher than normal ( 37.6mg/dl) but in the
control group none were higher than normal
which was statically significant (p=0.009)
(Table 1). IgA and age (p=0.303) (Figure 1),
and IgA and sex (p=0.0398)(Table 2) had no
significant correlation on both case and control
group.

Discussion
The most common biologic fluid for diagnosis
and monitoring of the majority of the diseases
is blood sample. Also, saliva has been studied
frequently as an alternative for blood that may
be helpful for diagnostic and surveillance
purposes. Components of whole saliva are
produced locally as well as components
entering from serum that may be helpful for
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Table 1. IgA levels in case and control groups.
Groups
Diabetic patients
Non-diabetic patients

Normal IgA
n (%)
6 (30)
20 (100)

IgA higher than normal
n (%)
14 (70)
0 (0)

p
0.009

Table 2. Mean IgA levels according to sex in case group (mg/dl) (p=0.398)
Sex

Mean IgA level
mean±SD

Men

76.3750

Women

diagnosis of many systemic diseases and as
well as understanding their oral manifestations
better than before (14). There are many
advantages to salivary assessment including
non-invasive collection and being cheap for
screening huge populations (14).
Mata et al (15) reported alterations in salivary
compounds in patients with diabetes mellitus.
These biologic alternations in whole saliva in
patients with diabetes mellitus were not the
same in one study to another; this could be due
to the differences in sample collection and
study design (16). In this study, we found
significant differences in salivary IgA levels
between diabetic patients and their matched
controls. As we know, hyperglycemia is a
major sign of diabetes mellitus and may
reduce phagocytic function of granulocyte
cells and facilitate colonization of specific
microorganisms. Ketoacidosis, another sign of
diabetes, may delay granulocytes migration to
the site of injury and reduce phagocytic

±10.206

60.0250 ±34.73586

p
0.398

function. Neutrophils are also affected by
hyperglycemia and chemostasis is also
violated. Therefore this increase in IgA levels
in diabetes patients may be due to presence of
Candida species and humoral response of the
immune system to this microorganism (17).
Also compensatory mechanisms in the
immune system will lead to increase in
humoral response and increase in salivary IgA.
Yavuzyilmaz et al. (10) demonstrated a
significant increase in salivary IgA levels in
patients with diabetes mellitus in comparison
to matched controls. They suggested that it
could be related to local factors such as
calculus and higher bacterial plaque
accumulation in these patients. In our study,
the effect of periodontal disease was excluded
by enrolling only edentulous patients. The
findings of our study on salivary IgA levels
were in contrast with other studies (18-20).
These differences in results may be due to
differences in the salivary collection methods,

Figure 1. Correlation between age and IgA levels in case group (series1: IgA, series2: age)
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the type of saliva collected (stimulated or
unstimulated), the type of the disease (type 1
or type 2), and the diabetes control status.
There was no significant difference between
IgA levels by sex and age in our study which
was consistent with other studies (21,22).
In a study by Wilson et al. (23) on diabetic
patients with denture stomatitis, albumin and
IgG was higher than normal, but salivary IgA
levels were lower than the control group which
could be related to the usage of local nystatin
for relieving candidiasis and therefore
reducing the immune response in the saliva. In
a study by Silva-Boghossian et al. (24) in HIV
positive patients there was a significant
difference between salivary IgA in diabetic

and non-diabetic patients which could be
correlated to cellular and humoral immune
systems dysfunction in these patients and the
essential role of humoral immunity for the
production of antibodies. So, greater caution
should be taken about infections in diabetic
patients, although it seems that mucocutaneous
infections are not a problem because of the
compensatory effect of salivary IgA. (23,24)

Conclusion
We conclude that diabetic patients have higher
levels of IgA than non-diabetic patients and
this may be due to compensatory response in
the immune system of these patients.
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