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ABSTRACT

The role of glucan in stimulation of immune reactichas been studied for decades. In this report we
focused on the effects of orally administered ghuga children with chronic respiratory problems. We
measured the physical endurance using a 6MWT ekt levels of eNO in 50 children aged 8-12 years
and evaluated the effects of 100 mg/d oral dosgluafan. We found significant improvements in phgbic
indurance and exhaled nitric oxide in glucan-tréatkildren. In addition, strong improvements in gt
conditions were found. Short-term oral applicat@mnnatural immunomodulatoB-glucan enhancers the
overall health and regulation of energetic metaolin children with chronic respiratory problems.
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1. INTRODUCTION

B-glucans belong to a group of biologically active
natural compounds called biological response meifi

to significantly stimulate defense mechanisms mady o

against microbes but also toxic and other influsnce
(Vetvicka and Vetvickova, 2008; 2013). In addition,
strong effects on hypertension, cholesterol levels,

These substances represent highly conserved salictu arthritis and blood sugar regulation were observed
components of cell walls in fungi, yeast, grain and (Vetvicka and Vetvickova, 2007).

seaweed. Generall@-glucan is a chemical name of a

polymer of B-glucose. Usually exists as a homopolymer CR3 or

of glucose having a linear molecule with (18P-
glycosilic linkages or a branched one with sideircha
bound by (1-6B-D-glycosilic linkages. Since 1983, several
forms of mushroom-derivef-glucan have been approved
in Japan for treatment of cancer patients (Haners.,
1999). In other countries, glucan is still onlyugpglement.
However, more and more studies are now focusedhen t
use of glucan in clinical practice, including numes
clinical trials (Bergendiovat al., 2011; Lehnet al., 2005;
Auingeret al., 2013; Jesenak al., 2013a).

Extensive research in this field yielded new typés
glucan with higher purity and effectiveness that able

Glucan acts via binding to specific receptors sash
Dectin-1 and via intracellular signaling
(Dennehyet al., 2008) thus influencing numerous cell
types including monocytes, neutrophils, dendrital ¢
and NK cells. In addition, glucan manifested siigaifit
effects in prevention or modulation of infectiousehses
(Renzettiet al., 2009; Rambergt al., 2010; Raghaet al.,
2011; Novak and Vetvicka, 2008). Some recent
observations showed that glucan has palative Hetiyia
effects (Kuet al., 2012), even in children with respiratory
problems (Jesenadt al., 2013b). The possibility that these
effects might be manifested via decreasing proimftatory
cytokines such as IL-6 and TNF-and increasing of
secretion of IL-10 and accession of cellular ardiarts
was suggested (Senoghal., 2008).
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These findings led us to our clinical study on the high number of participants exposed to passive smgok
effects of short-term administration of glucan agalth (52.4% in glucan group, 63.2% in placebo group). Al
parameters of children with chronic respiratory participants absolved at the beginning and at the e
problems, allergies and asthma. 6MWT based on suggested development, including

Our study was directed toward the evaluation of theevaluation of additional parameters such frequency
effects on some parameters of mucosal immunityinges before and after physical stress, oxygen satutation
for possible side effects and effects on imponpanameters  interruption of stress due to the tirednes (Casambel.,
of physical performance and improvements of qualty 2011; Karakurtet al., 2010; Lehnest al., 2005; ATSD,
lung functions damaged by contaminated environment. 2005). Similarly, evaluation of exhaled nitric ogidvas

done at the beginning and at the end of the study

2. MATERIALSAND METHODS (Kharitonovet al., 2003; Groneberg-Klofit al., 2006).
Subjects were observed on a daily basis by the
2.1. Protocol medical staff and the clinical evaluation and thedg

) . evaluation were done by the same physician. Thetysaf
The same protocol that was previously describedqf ipe glucan used in our study was done by routine

(Vetvickaet al., 2013) was used throughout this study. pematologic observations and repeated urine testing
Briefly, a randomized, double-blind, placebo-colie®  qgition, the regular inspection of oral cavity was

trial comparedp-glucan #300 and placebo in children. performed and evaluated suing the NCI-CTC fading
Fifty children from the Sanatorium for respiratory system classification (Lehret al., 2005).

diseases EDEL were enrolled in the 4-week trialele
children were diagnosed as allergic and asthmatic2.4. Statistical Analysis
(32.5%) and 28 children suffered from chronic
obstructive pulmonary disease (COPD; 67.5%). The
clinical trial was conducted at the Sanatorium EDEL
(Zlate Hory, Czech Republic) and the study was
approved by the Ethics committees of the PublicltHea
Institute and Sanatorium Edel Czech Republic. This
study was performed in agreement with Helsinki
declaration (revised version 2000.09.01) and wafsilin
compliance with the rules of for clinical testingr fthe
Czech Republic. Parental consent was given inaaks.
Subjects were randomly assigned to groups whicle wer
blinded to intervention. During the interventiorripd, the
subjects consumed 100 mg/dfeflucan or placebo. Bot
glucan and placebo capsules looked identical. Stshyeere
routinely evaluated by the medical staff. Ten patievere
excluded from the study, due to either an abbredistay in
the sanatorium or due to a shortened stay basettheon
parent's request. The observed results are basedlon
children consuming glucan, 19 children consumisgeibo.

Statistical significance was evaluated by a pa@st-
using a GraphPad Prism 502 software (GraphPad
Software, USA).

3.RESULTS

Our results are summarized Trable 1. A group of
children treated with glucan (G group) and withcelao
(P group) had identical average age, with higher
percentage of females in both groups. The majarfty
participants were diagnosed with COPD (78.9% in G
h group, 61.9% in P group). The remainder of thedrhit
in both groups were diagnosed with asthma andggller
A rathersurprising finding was the high percentade
children exposed to passive smoking (52.4% in Gugyro
63.2% in P group), which is app. 30% higher than at
other locations in the Czech Republic at the sage a
category. This is probably influenced by the secio
economic background of the families.
2.2. Glucan The levels of environmental contamination between

) , home conditions and the Sanatorium are signifigantl
Yeast-derived insoluble glucan #300 (>85% dry Wiw gitferent (Eig. 1), with the homes belonging to the most

basis) was pu_rchased from _Transfer Point (Columbia,;ontaminated regions of the country. Data showfin

SC, USA). This glucan contains 96% carbohydrates a 1 gre from the same period and represent an avefage

2.1% proteins. Neutral sugar analysis confirmeB%l. ihree months.

glucose and 8% mannose. We performed basic clinical evaluation of all chéd

23 Teds on the first day of the study, including evaluatioﬁ.

physical endurance by 6WMT. The same evaluations

Children were 8-14 years old with the same averagewere done also on the last day of the study. Inr@g

age in both groups. The glucan group consisted of 8we found statistically significant improvements in

males and 13 females; the placebo group from 7 snale endurance, whereas the small improvements in Ppgrou

and 12 females. In both groups there were an eelgem were not significantRig. 2).
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Table 1. Characteristics of the groups of participants {e@alucan and placebo group)

Glucan group

Placebo group

(%) n mean SD (%) n mean SD t-test
Age, year 21 10,9 2,11 19 10,68 2,29 0,754
Gender, male/female 8/13 7112
Passive smoking % 52,4 63,2
COPD-Chronic obstructive 61,9 78,9
pulmonary disease %
Asthma, Allergy % 38,1 21,1
BMI-Body Mass Index 21 20,75 3,47 19 18,9 3,5 00,1
6 MWD, m-day 1 21 438 45,5 19 460,1 56,2 0,152
Resting heart rate, beats/iin 21 81,4 3,6 19 89,7 7,6 0,001
End of excercise heart rate, beats/tin 21 92,4 2,8 19 102,8 14,1 0,002
Difference in heart rate-beats/rin 21 12,7 10,1 19 13,2 10,7 0,88
6 MWD, m-day 30 21 467,2 46,4 19 473,7 56,2 69,0
Resting heart rate, beats/iin 21 95,5 15,1 19 97,6 13,3 0,644
End of excercise heart rate, beats/tin 21 104,6 10,6 19 105,4 13,4 0,834
Difference in heart rate - beats/ifin 21 10 12,9 19 7,8 13,4 0,65
eNO 1 (dayl) 21 10,16 1,95 19 16,07 1,88 0,0001
eNO 2 (day30) 21 8,38 1,63 19 9,02 1,6 0,212

No significant differences were found in restinglseu
frequency (TF), with nonsignificant decrease at ¢hel
of the stay in Sanatorium. The levels of exhalettiNi
Oxide (eNO) significantly decreased in both grougs.
changes were found during the tests in manifestatod
basic diseases, but in the final week of treatmt,
findings in G group were significantly better. Atet
same time, no negative side effects of either gluca
placebo were observed.

4. DISCUSSION

Long-term exposure to environmental pollution, both focused particularly on the effects of

indoor and outdoor, resulted in the initiation @hthge
to the respiratory tract with a high risk of asthima
problems (Groneberg-Kloftet al., 2006). In our
experimental groups, we
particularly to passive smoking, where the extrgmel
high percentage reflects social and economic ciomdit
of families. Taking the subjects out of the contaatéd
environment, even for a limited time period, resdlin
significant improvements in both clinical and lasiary
parameters (Groneberg-Kloft al., 2006; Rahaet al.,
2011; Vetvicka et al., 2013). So far, Renzetti
observations of clinical changes in individualsealout
of exposure remains isolated, but compared to tatys
used much smaller groups (Renzettial., 2009). Our
study showed significant improvements of clinical

found high exposure,

in both nonspecific and specific immune responses
(Vetvicka et al., 2013). In addition, the environment
conditions showed in our studyif. 2) demonstrated
significantly worse conditions than those in thedgt
(Renzettiet al., 2009). The tested pollen composition did
not differ in quality, but we experienced a mucightr
share of fungal allergens (Renzettal., 2009).

No significant differences in age, sex or state of
nutrition were found between both tested groups of
children. However, we found significant differences
children exposed to passive smoking, therefore we
removingrth
from levels of exhaled nitric oxide.

At the beginning of the medical stay in sanatorium,
the most common diagnosis was COPD, followed by
asthma bronchiale. Also quite common was the
diagnosis of respiratory allergy, particularly with
detected specific IgE antibody response againdepol
allergens from trees and grasses.

Initial valuation of lung functions revealed elestt
levels of eNO in control (P) group, which was most
probably influenced by the exposure to passive amgok
Removing from exposure (both smoking and
environmental pollution, most of all exhaust frohet
traffic) for 4 weeks lead to significantly lowervids of
tested functions. To be certain that we eliminated
possibility that the lung functions might be infhoed by

conditions in children supplemented with glucan and biorhythm (Kharitonowet al., 2003), we strictly monitored

agreed with our previous studies showing posithenges

////A Science Publications 91

this function at exactly the same time of the dhy.

AJdl



Vetvicka Vaclav et al. / American Journal of Immiogy 9 (3): 88-93, 2013
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