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“LOCK"ing up allergic responses with a Polish probiotic
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hree relatively new lactobacillus

species that were developed from
fecal samples of a 26-year-old woman
(LOCK0900), a 6-year-old girl (LOCK
0908), and a 5-year-old boy (LOCK
0919) have been studied by Kozakova et
al.' in an attempt to define the mech-
anism by which the probiotics modify
the allergic response. The researchers
colonized germ-free (GF) mice with
individual or combined strains and de-
monstrated a reduced allergic response
to intraperitoneal sensitization with
birch pollen allergen by evaluating intes-
tinal lavage IgA, IgE, and IgG1/G2 levels.
Increased Thl versus Th2 cytokine res-
ponses in splenic and mesenteric lymph
node cells were also observed. In addi-
tion, the ultrastructural appearance of
the ileal tight junctions appeared to be
improved with increased immunoreac-
tive ZO-1 in the intestinal homogenate,
suggesting an impact on the gut epithe-
lial barrier.

It is interesting that three strains of
lactobacilli activated completely different
pattern recognition pathways; L. rham-
nosus strain LOCK0900 interacted with
membrane TLR2, and L. casei LOCK
0919 interacted with cytosolic NOD2,
while L. rhamnosus LOCK0908 interacted
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with neither of the above pattern recog-
nition receptors. However, LOCK0908
could stimulate production of IL12p70
and IL-10 by an unknown mechanism.
Clearly, the cytokine production by sti-
mulated bone marrow dendritic cells is
not species (lactobacillus)-specific but
rather strain-specific. Our group has also
found that different strains of L. reuteri
differentially activated (or repressed)
cytokine production in cultured cells.”
We studied intestinal epithelial cells,
whereas Kozakova et al. studied bone
marrow dendritic cells.

The authors chose to study a model
based on the highly allergenic birch pol-
len allergen Bet v 1. The model was first
described in 2004 by Repa et al.” In that
study, the subcutaneous route produced
the highest levels of specific IgE and
the highest splenocyte IgE and IL-5
responses, whereas the intraperitoneal
(i.p.) route of sensitization produced
the highest levels of serum IgGl and
IgG2 with milder increases in IgE and
IL-5. In the current study, the authors
chose the i.p. model. One may question
the clinical relevance of repeated (every
10 days) antigen exposure via the peri-
toneum, but the results were indeed dra-
matic. It is unclear to this reviewer
whether the i.p. route was chosen to pro-
vide a stronger stimulus toward the
development of gastrointestinal allergy
and/or a greater impact on the intestinal
epithelial barrier compared with sub-
cutaneous or cutaneous exposure. Anti-
gen exposure via the diet would also be of
great interest.

This study showed that the different
strains of lactobacilli had an impact on
the ultrastructure and tight junction pro-

tein levels in the ileum of GF mice. These
results are not novel and were first
reported by Resta-Lenert and Barrett in
2003, who showed that the permeability
of cultured enterocyte monolayers in-
jured with enteroinvasive E. coli could
be rescued by a combination of S. ther-
mophilus and L. acidophilus.* The effects
of probiotics on the intestinal barrier not
only involve the tight junctions but may
also be attributed to the production
of mucus and antimicrobial peptides
(reviewed comprehensively by Ohland
and McNaughton in 2010).” It is tempt-
ing to speculate that the effects of the
different probiotics on serum IgGl,
IgG2a, IgA, and IgE levels were produced
by the effects on antigen delivery to the
epithelium, e.g., via an enhanced barrier.
However, increased barrier function
cannot be assumed from the microscopic
observations by Kozakova et al. alone, as
gut permeability studies to establish the
barrier function were not conducted.

A recent World Allergy Organization
systematic review® concurred with an
earlier Cochrane Database review’ in
stating that there is not yet an established
role for probiotics in preventing or treat-
ing allergies. However, the groups em-
phasized a need for more basic microbial
research, such as that presented by
Kozakova et al. Evidence for protection
against allergic airways disease has been
shown in rodent models. The potential
mechanisms suggested in the current
study include increased systemic levels
of IgA, reduced splenic IL-4 levels, and
increased levels of circulating and splenic
transforming growth factor (TGF)-beta.
Oddly, anti-inflammatory IL-10 levels
did not change during these studies.
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An important consideration for stu-
dies focusing on live organisms is to
acknowledge that the organisms them-
selves may not be responsible for the
immunomodulating effects. The distinct
mechanisms demonstrated in the TLR
studies suggest potential additive benefits.
The benefit may be via direct effects of the
probiotics on the resident microbiota on
the surface, effects on the intestinal epi-
thelial cells or their tight junctions, or
effects on resident dendritic sensor cells
or other lamina propria lymphocytes.
Alternatively, the effect could be mediated
by secreted factors in the gut lumen,
which could affect these cells or shift the
microbiota composition.

Finally, the widely used strategies and
pharmaceuticals for the treatment of aller-
gic diseases in humans, such as reactive
airways disease or gastrointestinal allergy,
have included: (a) avoidance of specific
triggers, (b) immunomodulation (e.g.,
steroids), (c) antihistamines, and (d)

leukotriene inhibitors. The current study
suggests that probiotic organisms could
provide a new and powerful clinical tool,
but the optimal probiotic or combination
of probiotics would likely have to be iden-
tified. Additionally, the probiotic would
likely need to be consumed for a pro-
longed period of time because long-term
colonization has not been achieved in
humans, which necessitates longitudinal
safety studies.

In summary, the authors are to be
congratulated for an evolving body of
work “LOCK”ing up some key findings
relevant to allergic disease.
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