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The Relationship between the Salivary IgA against Ag / of S. mutans and

Dental Caries Experience among Children and Adults
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Agl/II of Streptococcus mutans(S. mutans) is an important virulence factor that contributes to the pathogene-
sis of S. mutans-induced dental caries.

In oral cavity, salivary IgA antibodies act as safeguards against enormous challenges from oral bacteria. IgA
antibodies inhibit adherence of cariogenic microorganisms to hard surfaces.

Analysis of salivary IgA against Agl/II can be very useful diagnostic and powerful communication tools to the
dental caries

The purpose of this study was to investigate correlation between salivary Agl/Il specific IgA and incidence of
dental caries among children and young adults. Subjects consisted of 28 children and 18 adults. They were as—
: Group [ (deft index < 3), Group I (deft index > 4), Group II (DMFT index < 3), Group

IV (DMFT index > 4) and they was divided two groups into caries resistant group and caries susceptible group.

signed to four groups :

The study group were examined caries activity and their salivary IgA was evaluated by enzyme-linked im-—
munosorbent assay.
The results are as follows :
1. There was a positive correlation between the number of S. mutans and caries activity.
2. The titer of salivary IgA against the Agl/Il was significantly higher in caries resistant group than caries
susceptible group(p<0.01).
3. The titer of salivary IgA against the Agl/II in Group Il was significantly higher than Group I (p<0.05).
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I . Introduction Agl/II is an important virulence factor that contributes

to the pathogenesis of S. mutans-induced dental ca

ries *1¥

Streptococcus mutans(S. mutans) has been implicated
as the principal causative agent of human dental
caries™*®. As well as acid production, adherence and col-
onization of S. mutans to the teeth are also important
for its virulence*”. The processes of S. mutans to adhere
and accumulate on tooth surfaces involve the adhesin
antigen I/I1(Agl/ID**”, glucosyltransferases(GTF) and
glucan-binding protein(GbpB). It has been reported that
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. Both S. mutans and its cell surface protein anti-
gen(Ag)I/ 1 bind selectively to saliva—coated hydroxyap-

' which simulates pellicle-coated enamel, but iso-

atite
genic Agl/II-deficient mutants of S. mutans lack the
protein fuzzy coat on the cell surface and bind poorly to
saliva—coated hydroxyapatite compared with the parent
12,13)

strains*'®. These findings suggest that Agl/II can func-

tion as major adhesin in mediating the initial adherence
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of S. mutans to salivary pellicle-coated tooth surfaces,
although may not be the only mechanism'*.

Secretory IgA(sIgA) is the principal immunoglubulin
isotype in body s external secretion and is the main hu-
moral element of the secretory immune system. IgA neu-
tralizes viruses, bacterial exotoxins, and enzymes that
contribute to disease process. In oral cavity, sIgA anti-
bodies act as safeguards against enormous challenges
from oral bacteria. The sIgA antibodies in saliva inhibit
adherence of cariogenic microorganisms to hard surfaces
and may inhibit the activity of glucosyltransferases''”.
The principle role of Agl/II specific salivary IgA is to re-
duce the chance of colonization of pathogens at mucosal
surfaces' .

The correlation salivary IgA levels specific for S. mu-
tans between and caries activity have been reported in
many studies. Several investigators have found a nega-
tive correlation between caries activity and salivary S.

mutans specific TgA levels'”*”

correlation®.

, while others reported no

Agl/Il is involved in many key steps of caries develop-
ment and many previous reports suggested that induc-
tion of antibodies against mutans streptococci in oral

220 Therefore,

cavity effectively prevent dental caries
studies for the development of a caries vaccine have fo-
cused on the use of immunization regimens which stimu-
late the induction of IgA responses in saliva. And analy-
sis of salivary IgA against Agl/II is considered to become
very useful diagnostic and powerful communication tools
to the dental caries.

The purpose of this study was to investigate correla-
tion between salivary Agl/II specific IgA and incidence of

dental caries among children and young adults.
I'. Materials and Methods
Subjects

46 healthy people were included in the study. They
consisted of 28children and 18 adults. They were as-
signed to four groups : Group [ (deft index < 3), Group
Il (deft index > 4), Group Il (DMFT index < 3), Group
IV(DMFET index > 4). Subjects were divided two groups
into caries resistant(CR, DMFT index or deft index < 3)
group and caries susceptible(CS, DMFT or deft index >
4) group (Table 1).
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Table 1. Number and mean of deft index or DMFT
index in subjects

Mean of
Group N  deft(DMFET)
index

Chlldren 17 08

(Byears old) I 1 7
N=28
Adults I 10 1.9
(20-30years old)

N=18 v 8 8

CR 27 1.3

CS 19 7.5

Saliva samples

For the microbiological analysis, whole saliva which
was stimulated by paraffin chewing was collected. For
the immunologic tests, samples of stimulated saliva were
placed into plastic tube and stored at -20C until analy-
sis.

Bacterial analysis

Saliva was diluted 1:10 in sterile saline and appropri-
ate dilutions were spread on MS-MUTV plates as de-
scribed by Takada & Hiraswa® . Incubation at 37°C for 2
days was done in 95% nitrogen-5% carbon dioxide. CFU
with morphology characteristic of S. mutans were count-
ed and expressed as numbers of CFU per milliliter of
saliva.

Expression and purification of Agl/II-N

Transformants harboring pQE-Agl/II-N plasmid were
cultured in 5ml LB broth containing 50ug/ml of ampi-
cillin and incubated at 37°C for overnight with shaking
at 200rpm. When cultures have an initial OD550 of ap-
proximately 0.5, they were transferred into the fresh
500ml LB broth and further grown at 37°C with vigor-
ous shaking until an optical density of 0.6 was reached.
To obtain recombinant Agl/II-N protein, we induced the
expression of Agl/II-N protein using isopropyl-b-D-thio-
galactopyrano side(IPTG) by final concentration 1 mM.
After culture for another 3hr at 30°C, bacteria were har-
vested using centrifugation and the pellet was resus-
pended in 20mM Tris-HCI containing 0.5M NaCl and 5
mM imidazole(pH 8.0). To obtain soluble recombinant
Agl/II-N, we disrupted the pellet using ultrasonic dis-



ruptor, and then the supernatants were loaded into the
nickel-chelated agarose(Ni-NTA, Qiagen). The column
was washed 3times with 20mM Tris (pH 8.0), 5mM im-
idazol, and 0.5M NaCl and eluted with 20 mM Tris(pH
8.0), 0.2M imidazol, and 0.1 M NaCl. Eluted sample
was dialyzed against PBS and quantified in SDS-PAGE
gel using known amounts of bovine serum albumin as
standards.

Salivary IgA to Agl/Il determination

Titer of salivary IgA anti-Agl /1 were evaluated by
the ELISA method. Polystyrene microplates(NUNC,
Denmark) were coated with 100ng recombinant Ag /1
in carbonate-bicarbonate buffer, pH 9.6 for overnight at
4. The plates were washed with PBS and blocked with
1% skim milk. After washing with PBS, 100 ul of saliva
samples were added to the plates in duplicate for 1hr at
37C. The plates were washed and incubated with perox-
idase-conjugated anti-IgA antibody(Sigma, St. Louis) for
2h at 37TC. After additional washing, alkaline phos-
phatase substrate(Sigma, St. Louis) dissolved in 10%
diethanolamine buffer was added to the plates. The
plates were read at 405nm with #Quant ELISA plate
reader(Bio-Tek, USA).

Table 2. Mean of S. mutans counts and reciprocal logz
titer of salivary IgA anti-Ag [ /1

Group S. mutans counts Reciprocal logz
in saliva(CFU/m]) titer of salivary
IgA anti-Ag 1 /1l
Group | 1.36x10° 3.41
Group I 8.45x 10° 2.09
Group Il 1.31x10° 4
Group IV 5.568x10° 3

Table 3. Multiple comparison of the number of S.
mutans between four groups(1-way ANOVA)

Comparison Group [ Group I Group I Group IV
Group 1 S(***) NS S()
Group [ S(*) S(***)

Group I NS S(***) S(*)
Group IV S NS S™)

S: statically significant difference(*p<0.05, **p<0.01

***p<0.001)
NS: no statically significant difference
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. Results
Culture of Streptococcus mutans

Table 2 shows the numbers of S. mutans colony-form-
ing units in saliva samples of four groups. Group I had
significantly higher numbers of CFU of S. mutans/ml in
saliva than Group | and Group II. Group IV had signif-
icantly higher numbers of CFU of S. mutans/ml in saliva
than Group | and Group II. There are no significant
difference in S. mutans counts between Group [ and I,
and between Group [ and Group IV(Table 3).

Titer of salivary IgA anti-Ag 1 /1

Salivary IgA against the Ag1/I was present in saliva
of all adults and 6 year old children. The titer of salivary
IgA against the Ag 1/l in adults was higher than that
in children(Table 2), but there was no significant differ-
ence between adults and children(p>0.05).

The titer of salivary IgA against the Agl/I was
higher in Group [ than Group [ in children. In adults,
the titer of salivary IgA against Ag[/I was higher in
Groupll than Group IV(Table 2). But no significant dif-
ferences were observed between Group [ and Group I,
and between Group Il and Group I. Only Group II

Table 4. Multiple comparison of reciprocal log: titer of
salivary IgA anti-Ag1/1 between 4 group(1-way
ANOVA)

Comparison Group [ Group I Group Il Group IV
Group | NS NS NS
Group [ NS S(**) NS
Group I NS S(**) NS
Group IV NS NS NS

S: statically significant difference (**p<0.01)
NS: no statically significant difference

Table 5. Comparison of reciprocal log: titer of salivary
IgA anti-Ag [/l between CR group and CS group-
(independent t test)

Mean of
N reciprocal SD )
loge titer
CR group 28 3.64 1.31 0.004**
CS group 18 2.44 1.22 '
(**p<0.01)
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was significantly higher than group I (Table 4).
The titer of salivary IgA against the Ag [/l was sig-
nificantly higher in caries resistant group than caries

susceptible group(Table 5).
V. Discussion

S. mutans is a major etiologic agent in human dental
caries. Our data showed positive correlation between the
number of Streptococcus mutans and caries activity
among children and adults.

Agl/1 of S. mutans is considered a virulence factor
because it mediates initial attachment of S. mutans to
tooth surfaces. Thus, inhibiting Ag1/1 is predicted to
provide protection against caries. Experimental immu-
nization with Ag /1 has suggested that the presence of
antibody to this antigen in the oral cavity can decrease
mutans streptococci infection and disease”. Several au-
thors reported that the recombinant DNA vaccine of Ag
[/T could induce anti-caries immune response in gno-
tobiotic rat®.

Naspitz et al. reported salivary IgA against the Ag 1/
I was present in all adults and in only one of 3-5 year
old children studied. The absence of antibodies to the Ag
[/1 in 3-5 year old children was suggested a specific
immunologic immaturity®”. In our study salivary IgA
against the Ag [/ was present in all adults and all 6
year old children. The titer of salivary IgA against the
Agl/1 was higher in adults than children. But there
was no significant difference between adults and chil-
dren.

Salivary IgA against Agl/I is predicted to protect
caries development. Some authors postulated protective
role for IgA antibody in caries development and revealed
negative correlation between S. mutans specific salivary
IgA levels and caries activity’*®. The results of our in-
vestigation were no significant difference of titer of sali-
vary IgA against Agl /Il between groups of children.
Also our data did not show significant correlation be-
tween salivary IgA against Ag /1 and caries activity in
adults. The statistical insignificance may be due to the
small number of research participants per group. But
our data showed caries resistant group had significantly
higher titer of salivary IgA against the Agl/I than
caries susceptible group. And the titer of salivary IgA
against the Ag /1 of Group Il with less than 3DMFT
had significantly higher than Group I with more than
4deft. Our study showed closely negative correlation be-
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tween caries activity and the titer of salivary IgA against
the Agl /1. Therefor salivary IgA against Agl /I is
considered to protect the caries development and vaccine
development against the Ag /T will be promising.

V. Conclusion

Forty six healthy people consisted of 28 children and
18 adults were included in this study. They were as-
signed to four groups : Group | (deft index < 3), Group
Il (deft index > 4), Group I (DMFT index < 3), Group
IV(DMFT index > 4). Subjects were divided two groups
into caries resistant group(DMFT or deft index < 3) and
caries susceptible group(DMFT or deft index > 4). The
stimulated whole saliva was collected and Streptococcus
mutans was cultured. Salivary IgA against Ag1/1 were
evaluated by the ELISA method.

The results are as follows :

1. There was positive correlation between the number

of S. mutans and caries activity.

. Salivary IgA against the Ag /1 was present in all
adults and all 6 year old children.

. The titer of salivary IgA against the Agl/I was
higher in adults than in children. But there was no
significant difference between adults and
children(p»0.05).

. The titer of salivary IgA against the Agl/II was sig-
nificantly higher in caries resistant group than in
caries susceptible group(p<0.01).

. The titer of salivary IgA against the Agl/Il was
higher in Group [ (deft index < 3) than Group |
(deft index > 4) in children , was higher in Group
Il (DMFT index < 3) than Group IV(DMFT index
> 4) in adults. But the difference was not signifi-
cant. Only the value of Group Il was only signifi-
cantly higher than Group I (p<0.05).
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Abstract
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