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Effect of Lactobacillus plantarum YIT 0132 on Japanese cedar
pollinosis and regulatory T cells in adults

To the editor,

Japanese cedar pollinosis (JCPsis) is a major health problem that has
increased over recent decades and impairs daily activities.! Besides
the standard treatments specified in the guidelines,2 some strains of
lactic acid bacteria (LAB), such as Bifidobacterium and Lactobacillus,
have been shown to improve pollinosis symptoms.>* Although LAB
are believed to induce regulatory T (Treg) cells, thereby alleviating
allergic symptoms,4 whether LAB augment Treg cell abundance, to-
gether with clinical symptoms, remains unclear.

Lactobacillus plantarum YIT 0132 (LP0132), derived from fer-
mented food, induces a high level of IL-10 secretion from murine
macrophages.® Previously, LPO132-fermented citrus juice, which
contained approximately 8.0 x 10*° heat-killed LP0132 cells/100 mL,
showed therapeutic potential to improve JCPsis-associated symp-
toms.” In this trial, we further evaluated the efficacy of this beverage
for the treatment of JCPsis, in association with immunological pa-

rameters including peripheral Treg cells in the pollen season.

Correction added on 04 October 2019, after first online publication on 27 August 2019 :
Title and supporting information have been updated in this version

We randomly assigned 100 adults with JCPsis to consume
125 mL of fermented citrus juice containing heat-killed LP0132
(LPO132, n = 50) or unfermented citrus juice (placebo, n = 50) for
8 weeks from mid-February to mid-April 2017, from the beginning to
the end of the pollen season (Figure S1). Throughout the trial period,
the subjects were asked to avoid taking LAB-containing food and
keep daily records of their consumption of beverages, medications,
and medical visits, and to perform a weekly self-assessment of JCPsis
symptoms based on the Japanese Rhino-conjunctivitis Quality of
Life Questionnaire.? The primary outcome was total symptom score
(TSS) in March (predicted peak season). Peripheral blood samples
were obtained at enrollment, in late March, and during follow-up
to evaluate the percentage of CD4 + CD25 + Foxp3 + Treg cells.
Detailed methods and statistical analyses are described in support-
ing information. P-values <.05 were considered statistically signif-
icant. The trial protocol was approved by the Ethics Committee of
Shimoshizu National Hospital, in accordance with the Declaration
of Helsinki, and was registered at the University Hospital Medical
Information Network (UMIN000025924). Written-informed con-

sent was obtained from all subjects.
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All subjects completed the trial (Figure S2), and no significant ad- score (SMS) and medication score (MS) in the LPO132 group (Table
verse events were reported in either group. The baseline character- S1). Average TSS in March (weeks 3-6) did not differ significantly be-
istics were comparable, except for the higher symptom medication tween both groups; however, the LPO132 group had a significantly
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lower total nasal symptom score (TNSS) than the placebo group
during the entire consumption period (weeks 0-8), and they had a
significantly lower TSS, SMS and TNSS at weeks 1 and 2 compared
to the placebo group (Figure 1A). The percentage of Treg cells de-
creased significantly from enrollment to late March only in the
placebo group, and the percentage of Treg cells in late March was
significantly higher in the LP0O132 group than in the placebo group
(Figure 1B). Other immunological parameters did not differ signifi-
cantly between both groups at each timepoint (Table S2). Although
MS in the LP0132 group was significantly higher throughout the
consumption period, propensity score matching analysis adjusting
for MS from weeks 0 to 10 (36 subjects from each group) was con-
sistent with these results (Figure S3).

As a predetermined exploratory analysis, based on the changes
in the percentage of Treg cells from enrollment to the consumption
period, the subjects in the LP0O132 group were divided into increased
Treg and decreased Treg subgroups to compare the symptom scores.
The increased Treg subgroup (n = 17) had a significantly lower TNSS
than the decreased Treg subgroup (n = 33) during the consumption
period (Figure 2A). Propensity score matching analysis adjusting for
MS from weeks 0 to 10 (14 subjects from each subgroup) was consis-
tent with these results (Figure 2B). In contrast, the same analysis in
the placebo group did not show a significant difference between the
increased Treg (n = 9) and decreased Treg (n = 41) subgroups.

Despite the negative result for the primary outcome, this is the
first clinical trial to demonstrate the ability of LAB to suppress the
reduction in Treg cells in the peak pollen season. In a recent trial,
LAB increased the percentage of Treg cells from the baseline, but
the changes were not significant compared with placebo.® Treg
cells are reported to be reduced in patients with allergic rhinitis’
and increased by immunotherapy with a clinical response. The re-
sults of the present study suggest that Treg cells may be reduced
with the severity of pollinosis due to exposure to pollen. However,
few studies have observed this fluctuation. Thus, further studies
are needed to examine whether circulating Treg cells decrease in
the pollen season and LAB are capable of inhibiting this seasonal
change in Treg cells.

Notably, the increase in Treg cells in the pollen season was as-
sociated with milder symptoms in the LP0O132 group. LP0132, like
other LAB administered for JCPsis,” alleviated JCPsis symptoms only
in the early phase, whereas symptom scores in this phase did not
differ between the increased Treg and decreased Treg subgroups in
the LP0132 group. From these findings, we speculate that LP0132
may have an immunological effect, other than inducing the expan-
sion of Treg cells, which may contribute to the alleviation of JCPsis
symptoms in the early phase.

This study has several limitations. In this trial, the specific sub-
types of Treg cells induced by LP0132 to alleviate JCPsis symp-
toms were not examined. For instance, experiments suggest that
CD4 + CD25 + Foxp3 + RORyt + Treg cells induced by intestinal
microbiota may suppress Th2 immune responses.9 IL-10 levels

in the blood samples were not measured to validate the LP0132

signature, which we will perform in a future study to further eluci-
date the mechanism underlying the action of LP0132. Propensity
score matching to adjust for MS may have missed unrecognized
backgrounds, which could lead to the misinterpretation of our re-
sults. However, we did not find any factors that were different
between the matched groups.

In summary, citrus juice fermented with LP0132 alleviated
JCPsis symptoms in the early season and suppressed reduction
in circulating Treg cells in the peak season. The increase in Treg
abundance from enrollment was associated with milder JCPsis
symptoms.
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Demonstration of human mast cell progenitors in the bone

marrow

To the editor

Mast cells are tissue-resident cells widely recognized for their
role in asthma and allergy. In inflammatory diseases, mast cells accu-
mulate and become activated in particular sites of affected tissues
such as, for example in the bronchial smooth muscles of allergic asth-
matics.! Using in vivo models, we and others have shown that these
inflammation-induced mast cells originate from mast cell progenitors
(MCp).2 For decades, human mast cells have been differentiated in
vitro from uncommitted progenitor cells isolated from, for example
peripheral blood and bone marrow (BM). In the current study, a pop-
ulation of MCp in the BM of healthy adults was identified, which was
more frequent, and had lower surface expression of integrin f7 than
the recently described MCp population in the blood.® Integrin B7 is
required for transmigration of mouse MCp into the lung.* Thus, we
speculate that integrin p7 is upregulated on the human MCp upon
release from the BM in preparation for their transmigration from the
blood to the peripheral tissues.

Using flow cytometry, BM samples from healthy donors were in-
vestigated for the possible presence of a MCp population. In compar-
ison with peripheral blood samples from the same individuals (n = 11),
the BM was enriched in lineage (Lin)” (CD4™ CD8™ CD19™ CD14")
cells, Lin™ CD34" cells and Lin~ CD34" CD117" cells (Figure 1A). A

population of Lin~ CD34" CD117" FceRI* cells was found in healthy
BM (Figure 1D), which was similar but 14-fold more frequent than
the known MCp population in peripheral blood (Figure 1B and I). In
one set of experiments, Lin~ CD34" CD117" FceRI* cells from the
BM and blood from seven donors were isolated by fluorescence-ac-
tivated cell sorting (FACS) and either cultured in a myeloid-erythroid
cytokine cocktail for 7 days or analysed directly. The primary BM Lin~
CD34" CD117" FceRI* cells demonstrated immunofluorescence for
mast cell tryptase (Figure 1E). Re-analysis of the respective progeny
cells by flow cytometry revealed that all cells had an intermediate
CD117 expression after culture and that a proportion of them had
lost FceRI surface expression (Figure 1F and J). The loss of FceRI ex-
pression upon in vitro culture of the human peripheral blood MCp
during the same culture conditions was reported previously,® and
FceRI™ mast cells have been demonstrated in vitro® and shown re-
siding in the alveolar parenchyma in vivo.® Regardless, there was no
difference in the expression of FceRl between the BM and blood
progenies (39.8% * 10.2% and 52.7% + 12.0%, respectively). The BM
progeny cells had a similar mast cell-like morphology, determined
by May-Grinwald-Giemsa staining (Figure 1G), as the blood prog-
eny cells (Figure 1K). Further, the progeny cells from both sources
expressed various levels of tryptase (Figure 1H and L). Altogether,
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