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Our aim was to corroborate previous findings that HLA-DR4 carriers are characterized by higher levels of
mutans streptococci in saliva than are individuals expressing other HLA-DR types. Of 68 subjects (dental
students, staff, and faculty} who were sampled for salivary counts of mutans streptococei, 13 subjects with
the lowest counts of mutans streptococci and 15 subjects with the highest counts were selected for HLA-
typing. Of the 13 who expressed HLA-DR4, 8 were heavily colonized by mutans streptococci. Although a
trend towards a relationship was found between HLA-DR4 carriage and high levels of mutans
streptococcl, it was not statistically significant. In this selected population, knowledge of how to minimize
the risk of caries and mutans streptococci level may have influenced the results. O Dental caries; HLA-DR-
antigens; oral microbiology
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Human leukocyte antigen (HLA) surface molecules are
cell membrane glycoproteins controlled by loci mapping
in the major histocompatibility complex (MHC), a
region on the short arm of human chromosome 6 (1).
The linkage of specific HLA antigens with particular
disease states is sought, and relationships have been
found 10 exist between HLA and various human
disorders (2), although in very few such conditions is
compelling evidence available of the involvement of
HIA in the euology.

The most important group of microorganisms to be
identified as a causative agent of dental caries is the
mutans group of streptococci (3-5). More than 85% of
the adult population is colonized, although there are
wide individual differences in the level of colonization
(3,6, 7). These individual differences cannot be fully
explained simply by environmental factors such as
retention sites, oral hygiene, and diet, although it has
been shown, for example, that the level of sucrose intake
can somewhat affect the level of bacteria in saliva (8).

Streptocaccus mutans possesses a cell surface protein
antigen of 190 kDa that has been variously called SAI/
11, PAc, B, or P1; this protein antigen has been the focus
of widespread attention. In 1980, Lehner et al. (9)
reported that the antigen SAI/II induces protection
against dental caries after immunization of rhesus
monkeys. Caries-prone subjects were found to have T
cells requiring 1000-fold higher doses of SAI/II to
respond with helper factor activity, as compared with
the T cells of caries-free subjects. It has been suggested
that a class-IT antigen, HLA-DR4, may be one of the

gene products controlling this response (9). This
suggestion derived support from the results of an earlier
study of ours comprising 170 subjects (76 renal
transplant patients and 94 healthy blood donors) (10),
in which we found the frequency of the DR4 antigen to
vary inversely with the level of colonization by mutans
streptococci among the renal transplant patients; the
healthy blood donors manifested the same tendency,
although among them the relationship was not
statistically significant.

For the present study, undertaken to further evaluate
the possible relationship between HLA-DR4 antigens
and levels of mutans streptococci, we selected subjects
characterized either by very low or very high levels of
mutans streptococci.

Matenals and methods

Altogether 68 persons volunteered for the study. The
wooden spatula method (11) was used for enumeration
of mutans streptococci. The 13 subjects with the lowest
and the 15 with the highest levels were selected for the
study. Their levels of mutans streptococci were then
deterthined in paraffin-stimulated saliva samples
(12, 13) to confirm the results of the wooden spatula
method. The tissue typing was performed at the Blood
Bank, University Hospital, Lund. HLA-A, -B, and -C
antigens were typed using the anti-lymphocytotoxicity
test described by Kissmeyer-Nielsen & Kjerbye (14).
HLA-DR and DQ antigens were typed in accordance
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Table 1. Distribution of age, sex, DMFS, and salivary levels of
mutans streptococci among DR4-positive and -negative individuals
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Table 2. Distribution (r) of HLA-DR#4 in relation to levels of mutans
streptococci

DR4-negative  DR4-positive Low level  High level Total
n 15 13 DR4-positive 5 8 13
Sex (female / male) 10:5 8:5 DR4-negative : 8 7 15
Age* 3410 33+8 Total 13 15 28
DMFS* 26 + 22 23£20
CFU*¥ 0.41 £ 0.69 0.58 £ 1.2
CFU {median) 0.006 0.13

* Mean * standard deviation.
1 Colony-forming units x 10°.

with the NIH technique (15). The study design was
approved by the Ethics Committee of Lund University.

The study data were complemented with clinical
recordings of caries and fillings, since retention sites and
open caries lesions can influence the number of bacteria
found in saliva. Four bitewing radiographs, two on each
side of the dentition, were taken using the parallel
technique. The bitewing radiographs were read and
diagnosed for caries by the same member of the team.
Only carious surfaces with a radiolucency involving the
dentin were included in the DMFS index.

Results

Of the 28 subjects, 13 were DR4-positive and 15 DR4-
negative. The DR4-positive and DR4-negative subjects
were similar with regard to mean age, DMFS, and
salivary levels of mutans streptococci, although the
median number of mutans streptococci in saliva tended
to be higher for the DR4-positive group (Table 1).

Thirteen subjects with less than 10,000 mutans
streptococci per milliliter saliva were assigned to the
low-mutans group, and 15 subjects with more than
120,000 mutans streptococci per milliliter saliva to the
high-mutans group. In the low-mutans group 38% of
the subjects were DR4-positive, whereas in the high
group 53% were positive for DR4 (Table 2).

Discussion

Our working hypothesis was that the level of mutans
streptococci would be higher among HLA-DR4-positive
subjects than among subjects with lymphocytes bearing
other HLA-DR antigens. In an earlier study (10) we
found that in a group of 76 immunosuppressed renal-
transplanted patients, none of the HLA-DR4-positive
patients had low levels of mutans streptococci. In the
second part of the same study a similar trend was found
among 94 healthy blood donors. The results obtained in
the present study tend to support our previous findings,
although some DR4-positive subjects had low levels of
mutans streptococci (Table 2). The median level of

mutans streptococci in saliva showed higher levels (not
significantly) for DR4-positive subjects (Table 1). A
noteworthy observation was that one woman who was
homozygous for DR4 also manifested the highest level
of mutans streptococci and the second highest DMFS
index.

The subjects in this study were all students, staff, or
faculty at a dental school, a fact that might have affected
the results. It is reasonable to suppose that subjects at a
dental school are better informed than a normal
population concerning oral hygiene, fluoride, and diet,
which can influence mutans streptococci to lower levels
and explain why the DR4-positive subjects in this study
also might be low-colonized. This is also supported by
low DMFS indices in the whole group as compared with
an age-matched adult Swedish population (15).

We consider it important to present our findings in
the light of the results from the study of immunosup-
pressed patients (10), showing significant correlation
between mutans streptococci and DR4. The differences
might be explained as follows: As a consequence of the
immunosuppression, the renal transplant patients pro-
duce lesser amounts of antibodies in general than do
healthy subjects. The results of Lehner et al. (9) suggest
that HLA-DR4 antigens may be associated with helper
cells requiring high doses of mutans streptococcus
antigens for the release of significant amounts of helper
factor activity. As helper factors are required for the
production of antibodies to the streptococcal antigen,
immunosuppressed DR4-positive patients might harbor
high levels of mutans streptococci without producing
adequate antibody activity. For the healthy DR4-
positive population, on the other hand, the T-cell
activity might be sufficient to keep the mutans
streptococci levels ‘under control’.

In our previous studies we did not separately identify
the species S. mutans and S. sobrinus. Nor did we in this
study. The reason for this is that even though the PAc
antigen is specific for S. mutans (17), it can cross-react
with the PAg antigen from S. sobrinus (18). The antigen
may also be an adhesin on . mutans cells (19) and thus
an important factor for the acquisition of this
bacterium.

The present results, however, do not exclude the
possible involvement of HLA-DR4 as a possible
determinant of colonization by mutans streptococci in
humans. Our earlier study of immunosuppressed
individuals probably provided us with a unique
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experimental situation, in which the involvemnent of the
DR4 gene products could be seen without so many
confounding factors. Thus, setding the question of
whether the presence of the DR4 gene is a crucial
determinant of streptococcal antibody response will
probably entail investigation of antibody response levels
in individuals carrying different DR anugens. Such
research i1s currently under way at our department.
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