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Salivary IgA and periodontal treatment
needs in diabetic patients

Abstract: Salivary IgA can serve as a first line of defense against patho-
gens that colonize and invade mucosal surfaces and may be protective
against periodontal disease. The aim of this study was to assess salivary
immunoglobulin A levels in diabetic and non-diabetic patients with dif-
ferent periodontal treatment needs. The Periodontal Screening & Record-
ing (PSR) system was used to evaluate the periodontal treatment needs of
41 diabetic and 42 non-diabetic patients. Unstimulated whole saliva was
collected from each patient immediately before clinical examination and
stored at =20 °C until analysis. Salivary immunoglobulin A (s-IgA) levels
were determined using an enzyme-linked immunosorbent assay, and val-
ues were expressed as optical density. Diabetic and non-diabetic patients
were compared using clinical and laboratory data. PSR data indicated
that periodontal disease was more frequent and more severe in diabetic
patients. A higher prevalence of codes 3 and 4 was observed in diabet-
ics as compared with non-diabetics (odds ratio = 2, P < 0.05). Further-
more, non-diabetic patients had more healthy sextants (code 0) than did
diabetic patients. Over half of diabetic patients (~54%) presented with
s-IgA levels that were lower than the normal range (optical density from
0.4 nm to 0.6 nm; P < 0.05). In addition, diabetic patients showed a
higher variability in s-IgA levels as compared with non-diabetic patients.
In conclusion, diabetic individuals had lower s-IgA levels, more-frequent
and more-severe periodontal disease, and a greater need for periodontal
treatment as compared with non-diabetic patients.

Descriptors: Periodontal Diseases; Diabetes Mellitus; Immunoglobulin

A.

Introduction

Periodontal disease (PD) is a multi-factorial disease that encompasses
hard and soft dental supporting tissues, microbial colonization, and host
immune/inflammatory responses. The humoral host immune responses
play an important role in protection of the oral environment because of
the ability of antibodies to inhibit microbial attachment to cell surfaces
and aggregation/opsonization of microorganisms.' In addition, antibod-
ies are associated with complementation of alternative pathways that are
also important in preventing colonization and promoting lysis of micro-
organisms, as well as neutralizing toxic products in the context of PD."?

Specific antibody systems, including those that include immunoglobu-
lin A (IgA), are found in saliva, which is a complex body fluid that is in-
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creasingly used for early diagnosis and detection of
potential vulnerability to several diseases.>*In this
context, analysis of whole saliva provides a simple
and non-invasive method of evaluating the role of
salivary IgA (s-IgA) levels in PD.>7 s-IgA represents
the first line of defense against pathogens that colo-
nize and invade mucosal surfaces, thus interfering
with the development of PD at a very early, but very
critical, stage.® Studies have suggested a protective
role for s-IgA in patients with PD,>*!° and low con-
centrations of s-IgA have been associated with se-
vere forms of this disease."

Systemic diseases such as diabetes mellitus (DM)
can modulate the host immune reactions against
PD. The relationship between DM and PD has been
widely reported.'>!3 DM is a complex disease com-
prising significant metabolic disorders and defective
host immune responses, which influence the devel-
opment and severity of PD."> The role of s-IgA levels
in the susceptibility to PD among diabetic patients is
not, however, well understood, and existing studies
have shown contradictory results.!*1¢

Based on the importance of s-IgA as a host de-
fense factor as well as the incomplete understanding
concerning the role of s-IgA in the pathogenesis of
PD in patients with DM, the aim of this study was
to assess both the periodontal treatment needs and
the s-IgA levels in diabetic and non-diabetic indi-
viduals.

Methodology
Study group and patient selection

Diabetic patients were recruited from the Endo-
crinology Section of the Federal University of Ma-
ranhdo Hospital (Sio Luis, Brazil). Non-diabetic
patients (control group) were selected from patients
from the same hospital with no chronic or autoim-
mune diseases. All patients were in agreement with
the protocol approved by the Brazilian ethics com-
mittee (Protocol N° 00354/2003).

Initially, patients answered a social demographic
questionnaire, which allowed for identification and
further exclusion of individuals with other systemic
diseases. Written informed consent was obtained
from all participants in the study.

Collection of saliva samples

All saliva samples were taken prior to clini-
cal examination at 9:00 a.m. and 12:00 p.m. by a
single trained examiner. Unstimulated whole sa-
liva samples were collected by spitting into an ice-
cooled receptacle."” Saliva samples were centrifuged
(11,900 rpm, 10 min), and supernatants were stored
at =20 °C until analysis.

Clinical examination

The periodontal status of the patients was as-
sessed using the Periodontal Screening and Record-
ing (PSR) system, which is a diagnostic screening
tool recommended by the American Academy of
Periodontology (AAP) for the early detection of
PD." A single trained examiner performed the clini-
cal evaluation using a WHO-621 probe,’* which
contains a colored band (3.5-5.5 mm) and a 0.5-
mm sphere on its active end. The mouth of each pa-
tient was divided into six sextants (51-S6), begin-
ning in the maxillary right sextant (S1), proceeding
in a clockwise direction, and finishing in the man-
dibular right sextant (S6). A code (0, 1, 2, 3, or 4)
was assigned to each sextant based on the highest
probing value obtained from any tooth in that sex-
tant." All codes and the highest PSR code for each
sextant were recorded (edentulous sextants were re-
corded as “X”). Following data collection, patients
received oral hygiene instructions and information
on their periodontal condition and treatment needs
according to their PSR codes.!®

Determination of s-IgA levels

Total s-IgA levels were determined using an
enzyme-linked immunosorbent assay (ELISA) as
described.!” Briefly, anti-human IgA (Sigma, Saint
Louis, USA) was diluted to a concentration of
50 ug/mL in carbonate-bicarbonate buffer (pH 9.6)
and adsorbed onto wells of flat-bottomed ELISA
strips (NUNC, Roskilde, Denmark) with overnight
incubation at 4 °C. The wells were then washed five
times with 0.15 M phosphate-buffered saline (PBS;
pH 7.2) containing 0.05% Tween 20 (Promega,
Madison, USA; PBS-T) and incubated in PBS con-
taining 1% bovine serum albumin (Sigma; PBS-TA)
for 1 h at 37 °C. Wells were washed five times, fol-
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lowed by the addition of 100 uL of 10-fold dilutions
(1:100 to 1:1000) of saliva samples in PBS. After
30 min at 37 °C and further washing, 100 uL al-
kaline phosphatase-labeled goat anti-human IgA
(Sigma; diluted 1:1000 in PBS-T) was added to the
wells and incubated for 2 h at 37 °C. The strips were
then washed five times with PBS-T, and the color
was developed by adding 100 uL of a solution of
p-nitrophenylphosphate (Sigma; pNPP) to the strips
and incubating them in the dark for 30 min. The
reaction was stopped with 1 N NaOH (Sigma), and
the optical density was measured at a wavelength of
405 nm.

Statistical analysis

Differences in the frequencies of PSR codes were
estimated by the Fisher’s exact test. The odds ratio
(OR) and the 95% confidence intervals (CI) associ-
ated with the different groups were also calculated.
Normality of distribution of s-IgA levels (expressed
as optical density values) was checked using the
Kolmogorov-Smirnov test. Statistical differences
between the measurements of s-IgA from diabetics
and non-diabetics were analyzed using the Student’s
t-test. Significance was considered at P < 0.05. Sta-
tistical analyses were performed using BioEstat 5.0
(Sociedade Civil Mamiraud, Belém, Brazil).

periodontal pathological changes (data not shown).
A higher prevalence of sextants with severe peri-
odontitis (code 4) was observed in diabetic patients
as compared with non-diabetic patients (Table 1). In
addition, the presence of fewer healthy sextants was
detected in diabetics (Table 1). Comparison between
the frequencies of codes found in diabetics and non-
diabetics indicated a more severe periodontal condi-
tion in diabetic patients (greater prevalence of codes
3 and 4) as compared with non-diabetics (OR = 2,
P < 0.05; Table 2). Altogether, PSR data demonstrat-
ed a higher severity of PD in diabetics as compared
with non-diabetics.

Total IgA levels in saliva

s-IgA levels of non-diabetic (control group) and
diabetic individuals are shown in Figure 1 (A and B,
respectively). Greater variability in s-IgA levels was
observed in the diabetic group (0.148 - 1.172 nm)
as compared with levels in the non-diabetic group
(0.321 - 0.795 nm; Figure 1). Based on the normal
range for s-IgA, the following distribution was ob-
served for diabetic individuals: 53.6% (22 individu-
als) showed low s-IgA levels (< 0.4 nm), 36.6% of

Table 1 - PSR codes and total distribution of the number
of sextants (n) with each code in diabetic and non-diabetic
patients.

ReSU"s . H—— Diabetics Non-diabetics
coaes
Clinical evqluahon ' N " . f oy . )
Wel eg;/[mmeccii ;91 dl'aEetlc 1n;11v11)c11\1/113 s (12 wit 0 17 60 3 131
type an with type ; mean age
P P ’ 8% ] 27 11.0 97 38.5
571 + 13.9 years; 29 women and 12 men) and 42 ) - 13 - 204
non-diabetic individuals (mean age, 30.0 = 10.3 : :
years; 37 women and 4 men). PSR codes and dis- 3 29 1.8 28 M
tribution of sextants with each code in diabetic and 4 10 4.1 5 2.0
non-diabetic individuals are shown in Table 1. In the X 86 35.0 12 4.8
diabetic group, all patients exhibited some degree of °f (%), frequency expressed as percentage.
Table 2 - Cgmpqrison of PSR PSR codes
codes in diabetics and non- OR and
diabetics. Group Oto 2 3to 4 Total P value 95% CIe
no | feee | o | fee | o0 | fee
Diabetics 121 | 756 | 39 | 244 | 160 | 100 202
0.0079*
Non-diabetics | 207 | 86.2 33 13.8 | 240 100 (1.21-3.38)

o f (%), frequency expressed as percentage; ° Fisher’s exact test; < OR, odds ratio; Cl, confidence interval.
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Figure 1 - Salivary IgA levels (OD values) of non-diabetic (A) and diabetic (B) patients as determined by ELISA.

patients (15 individuals) had s-IgA levels within the
normal range, and 9.8% (4 individuals) presented
with high s-IgA levels (> 0.6 nm; P < 0.05 for all
comparisons with control individuals; Figure 2).
Thus, in our current study, diabetic patients ex-
pressed lower levels of s-IgA as compared with non-
diabetic individuals.

Discussion

This investigation showed that diabetic indi-
viduals had more-severe PD and lower s-IgA levels
as compared with non-diabetic individuals. These
findings are important because (1) previous studies
have not determined whether s-IgA has a protective
or detrimental effect on PD prevalence and severity,
and (2) there are few human studies on the role of
s-IgA with respect to the susceptibility to PD among
diabetic individuals. Our data suggest that s-IgA
may be protective against PD, because its levels were
reduced in patients with more-severe PD (i.e., dia-
betics).

09 - —
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60 1 536
__ 50 -
X
Tn’ 40 36.6 *
T
-% 30 - 26.2 ¥ Non-diabetics (control)
® 20 | 143 Diabetics
9.8
10 -J
0 - T T |
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Salivary IgA (OD values)

Figure 2 - Distribution of non-diabetic (control group) and
diabetic patients according to salivary IgA levels as deter-
mined by ELISA (*, P < 0.05; Student’s t-test). Numbers
above each bar indicate the actual percentage.

We used the PSR system'® to investigate the peri-
odontal treatment needs of patients. PSR, a simpli-
fied probing technique, was designed to facilitate
and expedite screening for PD. PSR is considered a
quick, reliable, and reproducible method for iden-
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tifying the treatment needs of patients.?’ PSR is a
valuable screening tool for PD, because it generates
measurements that are significantly correlated with
the probing depths and attachment level measure-
ments obtained with traditional clinical periodontal
examinations.*"??

The higher severity of PD among diabetic indi-
viduals that was observed in our current study was
detected by the presence of a greater number of oral
sextants with periodontitis (codes 3 and 4), fewer
healthy sextants, and more tooth loss (edentulous
sextants) as compared with non-diabetics (control
group) as determined by the PSR system. The rela-
tionship between DM and PD has been widely re-
ported, and our current findings are in accordance
with previous investigations that have evaluated
the prevalence or severity of PD in diabetics.!>?324
Although non-diabetic patients were periodontally
healthier than were diabetics, only one patient in
our study, a non-diabetic individual, was devoid of
periodontal pathological changes.

We also evaluated the relationship between PD
and the total s-IgA values in diabetic and non-di-
abetic patients. s-IgA is the predominant immu-
noglobulin secreted in oral mucosal sites and has
been considered the major factor that contributes
to mucosal health and microbial defense.? The to-
tal IgA content in saliva is a mixture of (1) dimeric
secretory IgA derived from plasma cells present in
the salivary glands and (2) monomeric IgA, which
originates from plasma cells present in the gingival
crevicular fluid.?>*¢ Thus, analysis of whole saliva
holds greater promise than gland-specific saliva as a
diagnostic tool for PD.?” Determination of possible
alterations in whole saliva composition may be help-
ful for understanding the increased severity of PD in
diabetic patients, as well as for diagnosing possible
variations and defective host immune responses, in-
cluding the secretion of s-IgA.%28

The predominance of low s-IgA values in diabet-
ics that we observed may be related to the fact that
to be effective, antibodies require the cooperation of
other host-protective mechanisms. In DM patients,
other immune components, such as polymorphonu-
clear leukocytes, are not fully functional.”® In con-
trast, a greater variability in s-IgA levels was found
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in diabetics as compared with non-diabetics, which
is probably related to the complex host immune
responses to PD that are observed in diabetic indi-
viduals.”® In addition, considering the many well-
known factors that are implicated in the develop-
ment of PD, such as variations in s-IgA, our results
are not surprising. These multiple factors may also
explain the absence of a correlation between clinical
and laboratory data observed in our current study
(data not shown).

Our findings support the idea that s-IgA may
play a protective role in the periodontium, because
s-IgA levels were lower in the diabetic group, which
had more severe periodontal changes. Other studies
have shown similar results. For example, Lamster et
al.? showed that patients with clinical attachment
loss have lower concentrations of IgA in their gin-
gival crevicular fluid. Plombas et al.’° found that
individuals with periodontitis have lower levels of
specific s-IgA than do healthy patients. In addition,
Hagewald et al.'' observed that levels of total IgA
are reduced in patients with aggressive periodonti-
tis. Thus, our findings and previous studies suggest
that the levels of s-IgA may positively influence the
clinical parameters and severity of PD.

Conclusions

In conclusion, our current study shows a greater
need for periodontal treatment in diabetics. Lower
s-IgA levels among diabetics as compared with
those among non-diabetics indicated that PD was
more prevalent and more severe in patients with low
levels of s-IgA. In addition, diabetic individuals had
more-variable s-IgA values, which may be related to
the influence of the complex host immune responses
on both PD and DM.
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