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Summary

An increased traffic of circulating CD34+ Hemopoietic Precursors Cells (HPC) is an important feature of systemic allergic
inflammation. Bacteria and bacterial products are capable of stimulating the transcription of the maturational cytokines IL12
and IFNs through the activation of Toll-Like-Receptor and the subsequent nuclear fronsf:)cotion of the NF-kB factor. In this study
the probiotics gifferenﬁofion/ maturational effect potential on CD34+ HPC has been investigated. Fourteen consecutive sub-
iects, 9M and 5F, aged 6-48, with clinical symptoms of asthma and /or conjunctivitis, rhinitis, urticaria, atopic dermatitis,
Lood allergy and irritable bowel syndrome were enrolled. Allergen-specific serum IgE were found in twelve patients. Flow-
cytometric measurement of peripheral blood CD34dim/bright HPC values were assessed before and after 30 days of therapy,
consisting in the oral administration of one sachet a day of ENDOLAC (UCB Pharma, Turin, ltaly). Each sachet contained a
mixture of Lactobacillus acidophilus, L. delbrueckii and Streptococcus thermophilus for a total of 1 x 109 live bacteria.
Circulating CD34+ cell values significantly (p<0.001) reducecfoﬁer the treatment. ENDOLAC, thus, may improve the effica-
cy of the standard treatments of allergic Jliseases.
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INTRODUCTION
T he important contribution of systemic and local

hemopoietic events to allergic inflammation is

now supported by a consistent body of eviden-
ce. CD34+ human progenitor cells (HPC), in fact, have
been identified in infiltrates at the mucosal and cuta-
neous peripheral sites (1, 2) as well as increased levels
of circulating HPC have been reported in peripheral
blood of patients suffering from allergic asthma, rhini-
tis and atopic dermatitis (3-7).

A reduced microbial exposure due to excessive hygienic
conditions in first world countries has been proposed as
a reason for the pandemic of allergic diseases, accor-
dingly with the Hygiene Hypothesis of Allergy (8-11).
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As a consequence, over the last decade, epidemiologi-
cal and clinical studies have suggested a role potential
for non-pathogenic microbes in the primary prevention
of atopy (12-17). Furthermore probiotic bacteria have
been recently defined as biological response modifiers
(BRM) capable of inducing the indirect production of the
maturative cytokines IL12 and IFN (18) that are known
to skew the T-helper balance toward a TH1 polarization.

The purpose of this investigation was to evaluate the
effect potential of a commercial probiotic on the
increased peripheral traffic of immature cells in
allergic patients.

MATERIAL AND METHODS

STUDY POPULATION

Fourteen subjects, 9 males and 5 females, aged from
6 to 48 years, with clinical symptoms of asthma (A),
rhinitis (R), conjunctivitis (C), urticaria (U), atopic der-
matitis (AD), food adverse reaction (FAR) with or
without irritable bowel syndrome (IBS) were enrolled.
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The serum concentration of specific IgE to relevant
food and/or inhalant allergens was screened by the
standard CAP method (Pharmacia, Uppsala, Sweden).
Severity of symptoms was scored on a four degrees
scale ranging O (no symptoms) to 4 (severe, persistent
symptoms) (Symptom Score 0-4). Patients under ste-
roid treatment were excluded from the study.

All patients were treated with one sachet a day of the
commercial probiotic bacteria ENDOLAC (UCB
Pharma, Pianezza, Turin, ltaly) for one month or with
one sachet a day for 10 days in a month for three
months. Each sachet contained a mixture of
Lactobacillus acidophilus P-18806, 1 x 107 CFU;
Lactobacillus delbrueckii P-18805, 5 x 106 CFU and
Streptococcus thermophilus P-18807, 4 x 109 CFU.
The symptom score and the CD34+ HPC peripheral
values were determined in each patient before (TO)
and after the treatment (T1) using a simple method
recently developed and elsewhere described (7).

Briefly, To obtain information about the pool of immatu-
re circulating cells, independently from the lineage com-
mitment (Lin*/) and the differentiation degree
(CD34bright/dim) we employed a modification of the Milan
Protocol of Peripheral Blood CD34+ Cell Estimation.

Peripheral venous blood samples were collected in
EDTA tubes. Three aliquots of 50 ml of whole blood
were incubated, at 4°C for 25 min. in the dark, one
with 15 ml of phycoerythrin (PE)-conjugated murine
monoclonal antibody (MAB) specific to CD34 molecu-
le, one with PE-conjugated MABs specific to unrelated
molecules to human leukocyte antigens, and one as
unlabeled control. Third class PE anti-CD34 MAB were
the Anti-HPCA2, Clone 8G12 (Becton Dickinson) or
PN IM 1871 (Immunotech) suitable for routine use.
After red cell lysis, tubes were washed twice with 2 ml
of cold phosphate buffered salt solution (PBS) (BD,
ltaly) at 1,200 revolution per minute (rpm) (300 g) for
7 min at 4°C and then resuspended in 500 ul of PBS.

Cell were analysed using a FACSCalibur with the soft-
ware Cell Quest (BD) or Epics XL (IL) equipped with
System Il software. Three data parameters were acqui-
red and stored in list mode files: linear forward scatter
(FSC) (vertical axis), linear side-angle scatter (SSC)
(horizontal axis) and log PE fluorescence, by gating
whole viable cells. To enumerate CD34bright and
CD34dim cells, the setting of the fluorescence analysis
region 2 (R2) has been fixed with the lower limit at
102. For each measurement 10,000 events were
acquired.

Results have been expressed as percentage of cells
positive.

CD34+ cell values in healthy human controls, establi-
shed in a previous experiment (7) ranged from 0.01%
to 0.09%. The median was 0.03% and the interquarti-
le range 0.02-0.06%.

STATISTICS

Data were analysed by mean of the paired t-test. A p-
value < 0.05 was considered statistically significant.
Overlapping significance value was obtained when

ata were processed with the non parametric
Wilcoxon’s matched paired test.

RESULTS

One month treatment with ENDOLAC induced a signi-
ficant reduction of the peripheral traffic of the immatu-
re CD34+ cells in the investigated population
(p= 0.001) (t = 4.44, d mean = 0.198, s d = 0.167),
as well as a clinical improvement (SS reduction).

Therapy was safe and well tolerated by patients. The
only side-effects recorded were two cases of diar-
rhoea, both occurring on the third day of adminis-
tration and resolved without drugs. For these sub-
jects treatment course was slacken down (one sachet
every two days).

CD34 HPC values lowered, after the therapy, in all the
subjects investigated but best outcomes resulted when
TO values were very high, that singularly were in the
cases of patients n° 8, 10 and 14, all presenting irri-
table bowel symptoms or food adverse reactions.
Favourable results were obtained also in patients n® 4
and 8, with the intrinsic form of allergy (specific IgE
negative). Demographic data and results have been
summarised in table 1. o

DISCUSSION

The incidence and severity of atopic disorder is stea-
dily increasing at an alarming rate meanwhile
monetary constraints affect the western countries
healthcare with a consequent policy aimed at lowe-
ring costs. Mentioned conditions together with a
rethinking of the paradoxical effects of long-term
corticosteroid-based treatments that, even highly
effective in clinical management of allergy symp-
toms, induce pathogenetic modifications opposing
the final established beneficial effects because they
overturn the TH2/TH1 balance toward TH2 predo-
minance and enhance IgE production (19-21), has
induced a great deal for the research of low-cost
approach to the primary prevention of atopy.
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Table 1: Study population demographic and clinical data. Values (%) of circulating immature CD34dim/bright cells
measured before probiotic therapy (T0) significantly reduced (p < 0.001) after the treatment (T1). Severity of
¥ Symptoms (0-4) before (TO) and after treatment (T1). Diagnosis: Asthma, Conjunctivitis, Rhinitis, Urticaria, Atopic

Dermatitis, Irritable Bowel Syndrome.

If actually a vaccine for atopic disorders is far from
being around the corner (22), a growing body of evi-
dence supports the effectiveness of bacteria-based
preventive approach (12-17), as well as the use of
purified derivatives as Th1 adjuvant for allergen-spe-
cific immunotherapy (23, 24).

Since it is known that hemopoietic precursor cells
contribute, together with allergen-specific Th2 clones
and specific IgE to the systemic and local aspect of the
allergic inflammation (7, 25, 26), outcomes of the pre-
sent study indicate that ENDOLAC one-month-treat-
ment significantly reduces the abnormal values of cir-
culating immature cells and thus is capable of favou-
rably affecting the allergic inflammation.

Increased CD34+ HPC values in patients n° 4 and 8,
who presented clinical symptoms of respiratory and
skin allergy but lacked serum allergen-specific IgE
(intrinsic form of allergy), suggest as previously obser-
ved (7), that immature cells could be involved in the
pathogenesis of intrinsic as well as extrinsic forms of
allergic diseases.

Of equal interest are cases n° 8, 10 and 14. Patients
complaining for conjunctivitis, rhinitis and atopic der-
matitis symptoms associated with irritable bowel syn-
drome (IBS) (cases 8, 10) displayed at TO the most ele-
vated values of peripheral CD34+ immature cells.

The IBS is still a clinical challenge because of the limi-
ted understanding of the pathophysiology. The focus
has moved to the identification of "visceral hypersensi-

S
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fact, described in inflammatory
bowel diseases. The recorded
dramatic reductions of the circu-
lating CD34+ cells as well as
symptoms improvement after
probiotics treatment are promising for further systema-
tic investigations (34).

Patient n° 14 suffered from food allergy. Serum was
positive for milk and casein specific IgE (CAP Class IV)
and he had experienced repeated emergency rescues
fo treat anaphylaxis and/or severe abdominal angina
developed promptly after the ingestion of foods contai-
ning minimal amounts of the allergens. At the diagnosis
(TO) peripheral traffic of immature cells was huge
(1.14) when at T1, after three months of treatment (10
days a month) it halved (0.56). Singularly, at the end
of the second month of therapy, the boy reported the
accidental ingestion of a whole milk-roll (sold as oil-
roll) without any consequent severe systemic symp-
toms; he reported in fact the transient appearance o
mild abdominal pain resolved after the ingestion of
one tablet of cetirizine 10 mg.

This case is suggestive for the pathogenetic implications.
If beneficial effects of maturational interventions could be
expected in organ dllergic diseases (rhinitis, asthma and
atopic dermatitis) in which the contribution of immature
cells to the tissue inflammatory infiltrates is known (1-7),
food dllergy together with bee-venom allergy are
regarded as paradigmatic IgE-mediated reactions.
Furthermore no therapy other than avoidance exists.

Very recent experimental approaches, nevertheless,
suggest preliminary favourable results to prevent pea-
nut-anaphylaxis, in the animal model, administering
engineered recombinant allergen with inactivated-
Listeria monocytogenes as an adjuvant (35).
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Furthermore, it has been reported that IL12 treatment
is capable of inducing physicochemical modifications,
mainly regarding the glycosylations, that reduce the
pathogenicity of IgA (36).

Mentioned experiments, conducted with bacterial
adjuvant and with IL12 raise the question whether
maturative, Th1 inducing intervention might induce
structural changes that reduce the IgE pathogenicity.

Concluding, it is known that bacteria interact with Toll-
Like-receptors distributed on cells belonging to the
innate immunity compartment. Mentioned TLRs, inclu-
ded in the large IL1R family, activate the NF-kB factor
nuclear translocation and the subsequent transcription
of a network of genes, including those codifying for the
maturational cytokines IL12 and INF (37-41).

Results of the present study demonstrate that treatment
with the bacteria probiotic ENDOLAC is capable of
significantly reducing the increased peripheral traffic
of CD34+ immature precursor cells. Reduction was
measured not only in subjects with extrinsic allergic
symptoms but also in intrinsic patients who lacked
serum allergen-specific IgE.

Clinical results concerning irritable bowel syndrome
and food allergy are interesting but require further
extensive investigations.
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 HOLIDAY FRAZZLE!
- THE AAAAI OFFERS ADVICE ON MANAGING

MILWAUKEE- It's the holiday season and you haven't gotten
the perfect gifts for everyone on your list yet and your house
has to be cleaned before guests come over. Not only can the
hustle and bustle of the holidays make you feel frazzled, they
can affect your asthma as well.

Although asthma is not a disease that is caused by one's state
of mind, all signs point to a strong relationship between asth-
ma attacks and emotional upsets. For the 17 million Americans
with asthma, this means keeping your stress in check. While
some stressors are shown to be healthy for your overall well
being, others can be a significant trigger for asthma.

"Uncontrolled emotions stimulate nerves that can cause
muscles in the airways fo tighten as well as altering immune

balance that could promote airway inflammation," said
Gailen D. Marshall, Jr., MD PhD FAAAAIL

"Understanding what causes asthma and how stress can
negatively affect it, particularly around the busy holiday sea-
son, is important to properly maintain asthma control."

Symptoms of asthma can include:

® Coughing.

® Chest tightness.

® Shortness of breath.

® Wheezing.

Without proper management, the severity of asthma can
intensify. Additionally, a person with asthma will usually be
more relaxed if they understand and have more control over
their own asthma. Not knowing how to handle it can cause

fear, anxiety, depression or just plain frustration - any of
which could make the person's asthma much worse.

Since asthma is a chronic disease, it requires continuous
management and treatment, not just when it gets bad.
Therefore, you should not wait until the holidays to think
about treatment. Plonning and managing your asthma year-
round can make the stress of the holidays a bit easier.

Methods of managing stress include a realistic schedule such
as shopping, work, getting proper rest and nutrition and
saving fime for relaxation and fun. The holiday season is a
time that is known to be difficult for some and brings feelings
of anxiety and depression. If symptoms become severe, pro-
fessional intervention may be necessary.

Well-managed asthma can include using proper medica-
tions. People with asthma have inflamed airways which can
become even more inflamed after exposure to various trig-
gers. The main purpose of asthma medications is to reduce
this inflammation. Make sure you follow your physician's ins-
tructions on the appropriate use and dosage of your prescri-
bed medications.

The better informed you are about your asthma triggers and
management, the less asthma symptoms will interfere with
your activities. It is important to avoid your friggers, work
with your physician on a management plan, take appropria-
te medications as prescribed and, especially during the holi-
days, relax! Together, you and your allergist/immunologist
can work fo ensure that asthma does not interfere with your
optimal quality of life, or your holiday season!

To find an dllergist/immunologist in your area or to learn
more about allergies and asthma, call the AAAAI Physician
Referral and Information Line at 1-800-822-2762 or visit the
AAAAI Web site at www.aaaai.org.

The AAAAI is the largest professional medical specialty organization
in the United States representing allergists, asthma specialists, clini-
cal immunologists, allied health professionals and others with a spe-
cial interest in the research and treatment of allergic disease.
Allergy/immunology specialists are pediatric or internal medicine

hysicians who have elected an additional two years of training to
Eecome specialized in the treatment of asthma, allergy and immu-
nologic disease. Established in 1943, the Academy has nearly 6,000
me(r;%ers in the United States, Canada and 40 other countries. The
Academy serves as an advocate to the public by providing educa-
tional information through its Web site at www.aaaai.org.
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