
Short communication

Probiotics are living microorganisms that
belong to the natural flora and benefit the
host by improving its intestinal microbial
balance (3, 10). Lactobacillus rhamnosus
GG, ATCC 53101 (LGG), is one of the
most widely studied probiotic bacterium
and it has been used in the treatment of
gastrointestinal infections (5). Studies have
also shown that LGG has beneficial effects
on intestinal immunity and therefore is also
effective in the prevention of early atopic
disease in children (6, 7). The interest in
use of probiotics is rapidly growing. The
role of probiotics in the oral cavity is not
widely studied and the knowledge of their
possible probiotic action in the mouth is
still lacking. There are only a few studies
where the effect of LGG in the oral cavity
has been investigated and in these studies

the results were promising, indicating that
LGG may prevent the growth of harmful
microflora of the mouth. A 7-month pla-
cebo-controlled intervention study showed
that the consumption of LGG reduced
caries risk and initial caries development
in children (9). In a short-term interven-
tion study the combination of LGG and
L. rhamnosus LC 705 reduced Streptococ-
cus mutans in saliva of young adults (1).
Probiotic intervention also reduced the
prevalence of oral Candida in a random-
ized, double blind, placebo-controlled
intervention study among the elderly
(Hatakka et al., submitted). Further, LGG
reduced the adhesion of S. mutans to
saliva-coated hydroxyapatite beads, con-
firming its anticariogenic effect (12). The
adherence of probiotic bacteria to oral

surfaces is one of the essential aspects to
be investigated when considering the use of
probiotics in the prevention or treatment of
diseases of the oral cavity.
This study was made to assess whether

LGG can colonize the oral cavity. The
study design was a short-term intervention
trial. A total of 57 healthy students and
staff members of the University of Hel-
sinki participated in the intervention study.
The study protocol was approved by the
Ethical Committee of the Helsinki Univer-
sity Central Hospital. Before the study the
volunteers filled in a questionnaire about
their general health, medication, oral
health care habits, and use of probiotic
products. All participants included were
healthy and had not used antibiotics within
the 2 weeks prior to the study. Seven
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Background/aims: Lactobacillus rhamnosus GG (LGG) is one of the most widely
studied probiotic bacterial strain. The benefits of LGG treatment in gastrointestinal
disorders are well documented. The aim of the present study was to investigate whether
LGG can be detected in the oral cavity after discontinuation of administration of a product
prepared with this bacterium.
Material and methods: 56 volunteers consumed Gefilus� juice (Valio Ltd, Helsinki,
Finland) containing LGG during a 14-day trial period. Saliva samples were collected and
cultured onto MRS agar after a clearance period and then daily after a 2-week
intervention period for as long as LGG was found. LGG-like colonies were analyzed in
saliva samples, identified by characteristic colony morphology, a lactose fermentation
test, and PCR with specific primers.
Results: LGG was not able to colonize the oral cavity. It could only be temporarily
detected. In one female subject, however, whose medical history revealed use of LGG in
childhood, the bacterium was detected in all saliva samples taken up to 5 months. (She
was excluded from the intervention trial).
Conclusion: Permanent colonization of LGG in the oral cavity is improbable but seems
possible in individual cases.
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percent of the subjects (n ¼ 4) had regu-
larly used LGG-containing products and
7% (n ¼ 4) were daily smokers. Two of
the subjects received antibiotic medication
during the intervention. The study consis-
ted of three 2-week periods: clearance
period, intervention period, and post-treat-
ment period. During the clearance and
post-treatment periods all products con-
taining LGG were prohibited. One partici-
pant who carried LGG in saliva after the
clearance-period was excluded from the
actual trial. Thus the remaining number of
volunteers was 56 (43 women, 13 men,
mean age ± SD 25.8 ± 10.5). During the
intervention period the subjects used
200 ml LGG containing 5 · 106 CFU/ml
LGG Gefilus� juice (Valio Ltd, Helsinki,
Finland) three times daily. All xylitol
products were forbidden during the inter-
vention and post-treatment periods. The
participants kept a diary of smoking,
medication and use of probiotic and xylitol
products during the study. Saliva samples
from the participants were collected once
after the clearance period and daily after
the intervention period as long as LGG
was detected in the samples.
Aliquots (100 ll) of nondiluted saliva

samples were cultured on MRS agar
(Laboratory M, Lancashire, UK) contain-
ing 50 mg/l vancomycin and incubated
overnight at 37�C in 5% CO2 atmosphere.
The agar plates were viewed by stereomi-
croscope to detect the colonies with mor-
phology typical of LGG (white, smooth
colonies). Further identification was based
on the fact that LGG is unable to ferment
lactose. A couple of presumptive LGG
colonies from each agar plate were inocu-
lated onto indicator-dye-containing (bro-
mocresol purple, 0.04 g/l) MRS agar
where lactose was the only carbon source.
Bacteria were also investigated by phase
contrast microscopy to ascertain that the
cells had cell shapes typical of LGG (rods
in chains). All these potential LGG isolates

were further identified by polymerase
chain reaction (PCR) using LGG-specific
primers developed by Valio Ltd. (4).
Samples for PCR were prepared by pick-
ing adding a few colonies to 200 ll of
distilled water and were kept in )75�C
until analyzed.
The one subject (female, 19 years) who

was found LGG positive after the clear-
ance period and was therefore excluded
from the intervention trial was, however,
followed up to 5 months with repeated
saliva samplings. She withdrew from using
LGG-containing products throughout the
observation. This follow-up sampling was
thought interesting because the subject had
received LGG milk starting at the age of
10 for 1 year as a supportive treatment for
atopic dermatitis. Thereafter she reported
not having used LGG-containing products
but, as it appeared, she probably had been
permanently colonized in childhood.
In the intervention trial, the compliance

was high and all the subjects completed
the study. The following day after the
intervention, 37 participants (66%) were
positive for LGG. The occurrence of LGG
decreased gradually and after 7 days only
3.6% of the subjects harbored the bacter-
ium. The results are given in Fig. 1.
Antibiotics did not seem to influence the
results because the two subjects who had
received such medication during the trial
still harbored LGG after intervention. The
female subject who was excluded from the
trial but was still followed up for 5 months
with repeated saliva samplings was posit-
ive for LGG in all the samples analyzed.
In the trial, the occurrence of LGG in

the oral cavity decreased gradually, indi-
cating that no permanent colonization had
occurred and that the oral persistence of
LGG was only temporary. In our pilot
study (8) the oral colonization of LGG
extended over 2 weeks. This over-optimis-
tic result could now be explained by
inadequate methods of analyses by the

early 1990s when, for example, selective
MRS agar plates had not been used and the
PCR primers for LGG verification of the
present study were not available.
To be able to have probiotic effects in

the mouth, a bacterium must adhere to oral
surfaces and become part of the biofilm
(12). Probiotic lactobacilli have been
demonstrated to persist in fecal samples
for at most a few weeks after their
administration has ended (11). However,
in a later study LGG was shown to persist
in the colonic mucosa even after its
disappearance from fecal samples, indica-
ting that studying feces alone may under-
estimate the colonization (2). In the oral
cavity the situation may be the same as
saliva sampling only indirectly measures
the true situation in the oral biofilm.
Prolonged adhesion and persistence of
probiotic bacteria on mucosal surfaces
could support probiotic effects. The results
of the present intervention trial did not
support the concept that LGG might easily
colonize the oral cavity. Thus a probiotic
effect would call for a continuous admin-
istration. However, as our one (excluded)
case showed, permanent LGG coloniza-
tion still seems possible.
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Fig. 1. Numbers of Lactobacillus rhamnosus GG (LGG) carriers found daily after intervention.

130 Yli-Knuuttila et al.



patterns of neonatal gut microflora in
infants in whom atopy was and was not
developing. J Allergy Clin Immunol 2001:
107: 129–134.
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