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Nasal and ocular SMS were not different between the
LcS group and the placebo group. These results show that
supplementation with fermented milk containing LcS
during the JCP season does not prevent the exacerbation
of seasonal allergic rhinitis. When the subjects were di-
vided into two subgroups based on the severity of nasal
symptom score before the start of ingestion, nasal SMS of
the participants with moderate-to-severe nasal symptom
scores was lower in the LcS group than in the placebo
group at 4 weeks and 5 weeks, indicating that LcS may
delay the onset of allergic symptoms in patients with a
moderate-to-severe condition. In previous studies, we
found that a daily drink of 80 ml of fermented milk con-
taining LcS caused recovery of natural killer cell activity
in humans [17-19]. Therefore, we considered that 80 ml
of fermented milk containing LcS could be sufficient for
modulating human immune function. However, it re-
mains to be elucidated whether more than 80 ml may
improve the results in placebo-controlled trials using
participants with moderate-to-severe nasal symptoms in
future investigations.

The clinical effects of probiotics on allergic rhinitis
have been examined in several studies. Fermented milk
containing L. paracasei LP-33 reduced the subjective
symptoms in patients with perennial allergic rhinitis
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more efficiently than fermented milk containing Strepto-
coccus thermophilus and L. bulgaricus [6]. Fermented
milk containing L. acidophilus L-92 improved the subjec-
tive symptoms in not only perennial allergic rhinitis, but
also Japanese cedar pollinosis, compared with heat-treat-
ed milk, although the immunological parameters were
not different between the L-92 group and the placebo
group [7, 8]. Furthermore, the clinical symptoms in Japa-
nese cedar pollinosis were relieved in patients ingesting
yogurt fermented with B. longum BB536, S. thermophilus,
and L. delbrueckii compared with those ingesting yogurt
fermented with S. thermophilus and L. delbrueckii, and
the immunological parameters were modulated by B.-
longum-BB536-fermented yogurt [9]. These results sug-
gest that some probiotic strains and/or their fermentation
products are responsible for improvement of allergic rhi-
nitis. In contrast, supplementation with capsules con-
taining L. rhamnosus GG did not improve the clinical
symptoms of birch-pollen-allergic patients [20]. There-
fore, further investigation is required to elucidate the an-
tiallergic effects of probiotics on allergic rhinitis. Viljanen
et al. [21] have reported that administration of L. rham-
nosus GG did not improve the clinical scores in infants
with food allergy, but this probiotic was considered effec-
tive for the improvement of symptoms in the IgE-sensi-
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tized subgroup. Our results also suggest that supplemen-
tation with LcS might delay the onset of allergic symp-
toms in subjects with moderate-to-severe symptom
scores. Altogether, the effect of probiotics on allergic rhi-
nitis may vary dependent on the disease condition.

The effects of probiotics to modulate immunological
parameters associated with allergic symptoms should be
elucidated. It was reported that LcS suppressed IgE pro-
duction in vitro and reduced the antiovalbumin IgE level
in wild-type mice and transgenic mice expressing oval-
bumin-specific T-cell receptor [10-12]. However, no dif-
ference was detected in immunological parameters be-
tween the LcS group and the placebo group in this clini-
cal trial. Probiotics may possibly improve subjective
symptoms even if immunological parameters such as the
allergen-specific IgE level or Th1/Th2 imbalance are not
normalized. In that sense, it is of great interest that sup-

plementation with L. rhamnosus 19070-2 and L. reuteri
DSM stabilized the intestinal barrier function and de-
creased gastrointestinal symptoms in children with atop-
ic dermatitis [22]). Moreover, involvement of natural kill-
er T cells and regulatory T cells in the induction and con-
trol of allergic responses has been proposed [23, 24].
Therefore, other mechanisms besides suppression of IgE
production or normalization of Th1/Th2 imbalance
could be involved in the antiallergic activity exerted by
probiotics in humans.
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