
Short communication

Mutans streptococci play a major role in
the development of caries in humans (1,
4). Children are more likely to acquire
mutans streptococci in their oral flora
during the early years of their lives (2).
Berkowitz et al. (3) found that the acqui-
sition of mutans streptococci occurs
between 19 and 31 months of age,
although other studies reported that
younger children may also be colonized
(4, 10, 17). Many studies suggested the
mothers as the principal source of mutans
streptococci to their infants (2, 3, 5, 22).
However, other possible transmission
routes, such as extrafamilial acquisition
of mutans streptococci in children, intra-
familial transmission between mother,
father and child, and transmission
between spouses, have been reported (6,
8, 12, 13, 15, 16, 18, 19, 24).

The purpose of the study was to
investigate the transmission of Streptococ-
cus mutans between mother, father and
child in a group of Turkish families, using
AP-polymerase chain reaction (PCR).
Eight mother–infant pairs participated in

the study.Motherswhoharbored high levels
of S. mutans in their unstimulated saliva
(‡106 colony-forming units (CFU)/ml)
were selected. The eight infants were 2–
3 years old. Although not part of the
original study design, S. mutans samples
from unstimulated salivawere also obtained
from three fathers who shared the same
households. Isolates of S. mutans were
obtained from the plaque of infants with
sterile toothpicks between 9 and 11 a.m.
Samples were dispersed in a Vortex mixer
for 30 s to dislodge the plaque and to obtain
a homogeneous suspension. The plaque

samples and unstimulated saliva from
fathers were cultivated on S. mutans select-
ive TYC agar supplemented with 0.2 U/ml
bacitracin (Sigma Chemical Co., St. Louis,
MO) and sucrose 15% (25). The plates were
incubated anaerobically in an atmosphere
containing 10% CO2 at 37�C for 72 h. The
isolates were examined under a dissecting
microscope and identified by their distinc-
tive colony and confirmed by sugar fermen-
tation tests. Three isolates of S. mutanswere
picked. S. mutansATCC 10449 was used as
a reference strain. The isolates were pure
cultured into 50% glycerol and stored at
) 70�C for later DNA extraction. DNA
isolations were done as described before
(19). Briefly, S. mutans isolates were first
grown in 5 ml of Todd–Hewitt broth culture
and incubated at 37�C for 2 days. After the
incubation, bacterial cells were harvested
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Background/aims: To investigate the transmission of Streptococcus mutans in a group
of Turkish families using AP-polymerase chain reaction (PCR) detection.
Methods: Eight mothers who had high S. mutans levels in unstimulated saliva and 8
children aged between 2 and 3 years participated in the study. Plaque samples from each
child were collected with the tips of sterile toothpicks for S. mutans counts. Although not
part of the original study design, S. mutans samples were also obtained from the
unstimulated saliva of the three fathers who shared the same households. Three typical
isolates of S. mutans were isolated from TYCSB agar of each subject and identified by
sugar fermentation tests. S. mutans ATCC 10449 was used as the reference strain. AP-
PCR was conducted with OPA-05 primer.
Results: All of the mothers and fathers shared the similar genotypes within their
children. The fathers also harbored similar genotypes to their spouses.
Conclusion: The mothers or the fathers could be the source for the transmission of
S. mutans to their children.
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by centrifugation (4000 rev/min (1430 g)
for 10 min) and cells washed with 1 ml of
TE buffer. Cells were resuspended in 100 ll
TE, 50 ll of 10% sodium dodecyl sulfate
was added, and cells were incubated for
30 min at 65�C. The Eppendorf tubes
containing the cells were placed in a micro-
wave oven and heated for 2 min 30 s at
490 W.The pellets were dissolved in 250 ll
TE and the Eppendorf tubes were frozen at
) 20�C. Before AP-PCR detection, the
suspension was melted, centrifuged and
the supernatant was used in AP-PCR.
PCR’s were carried out in a 50 ll reaction
mixture containing the DNA template (2 ll
of 1 : 100 diluted DNA), 0.2 mm of
each deoxynucleoside triphosphate/liter,
0.4 lmol primer/liter (OPA-05; 5¢-AG-
GGGTCTTG-3¢) (Thermo Bio Science
GmbH, Ulm, Germany), 3.0 mm MgCl2
and 2.5 U Taq DNA polymerase (MBI
Fermentas, Vilnius, Lithuania) in the man-
ufacturers’ recommended buffer. DNA
amplification was performed in a program-
mable thermal cycler (Crocodile III, Appli-
gene, Oncor, Illkirch, France). The cycling
parameters used were initial denaturation at
94�C for 5 min, followed by 35 cycles each
of 1 min at 94�C, 2 min at 36�C, and 2 min
for 72�C. After the last cycle, the PCR tubes
were incubated at 72�C for 5 min and held
at 4�C.A reagent blank, which contained all
the components of the reactionmixture with
the exception of template DNA (which was
substituted with sterile distilled water), was
included in every PCR assay. PCR products
were analyzed electrophoretically in 1%
agarose gel containing 0.5 lg/ml ethidium
bromide and visualized with ultraviolet
light. Gene Ruler DNA ladder mix (MBI,
Fermentas) was run as a molecular-size
marker in the gel. The AP-PCR fingerprints

were analyzed by side-by-side visual com-
parison. Fingerprints were considered sim-
ilar when all major bands were identical.
Any repeatable difference regarding the
strong bands was considered discriminat-
ory. In addition, the size of the base
pairs was measured by BioDoc Analyze
(Biometra Ti5, Goethingen, Germany) and
compared within the subjects.
In the present study, transmission of

genotypes of S. mutans occurred in all
mother, father and child pairs. The AP-
PCR patterns are shown in Fig. 1. The
reproducibility of AP-PCR was good; all
isolates that were repeatedly typed with
AP-PCR gave identical profiles in each
case.
The present study demonstrated a high

degree of homology between S. mutans
strains among members of the same fam-
ily. Tedjosasongko & Kozai (21) found
33.3% homologies of strain types between
child and mother and 8.3% homologies
between child and father. Grönroos et al.
(11) have found maternal transmission of
MS in 64% of her culture-positive children
and Li & Caufield (15) have also found
identical genotypes of MS in approxi-
mately 71% of 34 mother-infant pairs. In
previous studies, mothers but not fathers
have been frequently observed to harbor
strains in common with their children,
suggesting that intrafamilial transmission
originates mainly from the mother. How-
ever, in recent studies, it is reported that
mutans streptococci transmission relates
not only to the mother but also to the father
or others both outside and within the
family, which supports our results (8,
12). Van Houte & Green (23) pointed out
that successful transmission of bacteria
between human hosts is complex and

depends on a variety of interrelated factors,
including bacterial affinity to potential
colonization sites and number of infecting
bacterial cells available for attachment.
The vehicle could be a domestic object
contaminated with saliva, such as spoons
or a toothbrush (9, 20). A greater percen-
tage of matching mutans streptococci
genotypes were reported in an American
population (15) than in Swedish families
(6) (71% and 24%, respectively). In Japan,
31.4% of genotypes harbored by 0–11-
year-old children matched genotypes
detected in their fathers; 30.5% of the
children carried genotypes not found in
their parents (12).
In the present study, when the fathers

were examined, both father and mother
shared the same S. mutans strains. This
finding suggests a possible horizontal
transmission between spouses. This is in
accordance with other studies (12, 19) but
contrasts with others (6, 7). Van Loveren
et al. (24) showed that there might be a
similarity between mutans streptococci in
mother, father and child, indicating that
transmission between the family members
occurs.
Further prospective studies involving a

larger study group with a large number
S. mutans isolates are necessary to explore
the frequency of transmission in Turkish
families.
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