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ABSTRACT

The role of glucan in stimulation of immune reantichas been well-established. In this report, weided
on the antibody production in glucan-supplementbédden with chronic respiratory problemsve
measured the levels of salivary IgA, IgM and IgGih children aged 8-12 years and evaluated thetsffe
of 100 mg d" oral dose of glucan. We found a significant inseei production of all tested antibodies in
the glucan-stimulated group, but a decrease obaayi production in the control group. tAirty-day oral
application of yeast-based natural immunomodulgtglucan strongly stimulated the mucosal immunity of
children with chronic respiratory problems.
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1. INTRODUCTION Japan has sucessfully used several forms of mushroo
derivedB-glucan in cancer patients (Hamaastal., 1999).
Upper respiratory infections are the highest Numerous rodent studies demonstrated that glucan
incidence of acute illness in the developed world. supplements offset the increased risk of infection,
According to the estimates, the average adult he@dd®  usually via stimulation of immunological activities
per year and the average schoolchild up to 10 ¢6pec (Davis et al., 2004). In addition, recent findings also
1995; Vetvicka and Vetvickova, 2010). Although showed strong effects on humoral immunity, inclgdin
patients with complications may benefit from antibody formation (Vetvicka and Vetvickova, 2008;
antibiotic or inhaler treatment, current medicingsh 2010). Up to now, the effects of glucan on mucosal
very little to offer for uncomplicated infection§here immunity has not been studied. Recently, several
is no doubt that a need for effective, safe and preclinical and clinical studies showed that yeteived
inexpensive treatment of chronic respiratory glucan reduced respiratory symptoms of women isstr
problemsexists. Our paper is focused on the natura(Talbott and Talbott, 2012) and helped to mainthie
immunomodulatoB-glucan as a possible solution. body's defense against pathogens (Auirgjet., 2013).
B-Glucans are well-known natural Biological For our clinical trial, we used the best charaztdti
Response Modifiers (BRM). Thus far, glucans areinsoluble, yeast-derived glucan #300, which was
classified as “non-specific” because their biolayiffects repeatedly confirmed to be the most active comrablyci
are pleiotropic. On the other hand, for the pasy&ars, available glucan (Vetvicka and Vetvickova, 20071@pD
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In addition, our previous clinical trials showed a and slgM using nephelometer Siemens BM Il as
significant increase of salivary lysozyme in glucan suggested by the manufacturer.

treated children (Vetvicka and Vetvickova, 2009)this - .

report, we used the same model of children witlocior 2.4. Statistical Analysis

respiratory problems living in an area known fos it Statistical significance was evaluated by a paést-
extremely high level of pollution and focused oreth using a GraphPad Prism 502 software (GraphPad
effects of glucan administration on antibody resgmon Software, USA).

2. MATERIALSAND METHODS 3.RESULTS

2.1. Protocol All children patrticipating in this study are livireg the
same locality at Nothern Moravia, known for itsrertely
high level of pollution. Only children diagnosed thwi
repeated upper airway infections, chronic brondisiti
allergies and/or asthma were used in this study. Al
subjects were given an identical diet with optimatrition
and were identically treated using climatotherapiel

The same protocol that was previously described
(Vetvicka and Vetvickova, 2011) was been used
throughout this study. Briefly, a randomized, daubl
blind, placebo-controlled trial compargdglucan #300
and placebo in children. Forty children (24 females

males, age 8-12, average 10.7+2.3) from the sanator leoth ) qdii full dical "
for respiratory diseases EDEL were enrolled in 4he speleotherapie. In addition, a full medical exarhua

week trial. The clinical trial was conducted at the Was given at the beginning and end of the triale Th

Sanatorium EDEL (Zlate Hory, Czech Republic) anel th identification of glucan-treated and placebo-trdageoup

study was approved by the Ethics committees of theWas done only on the end of the study.

Public Health Institute and Sanatorium Edel Czech  Our results of the specific antibody response are

Republic. This study was performed in agreemenh wit Shown inTable 1. Our data suggest that at the beginning

Helsinki declaration (revised version 2000.09.0a3l in ~ Of the study, the levels of IgG were identical iattb

full compliance with the rules offor clinical testj for the ~ 9roups. However, the glucan-supplemented ~group

Czech Republic. Parental consent was given iregks. showed a strong increase in IgG production, whereas
Subjects were randomly assigned to groups whichpPlacebo group expressed significant decrease nasal

were blinded to intervention. During the interventi 9G levels €ig. 1). _ .

period, the subjects consumed 100 myad p-glucan or _ Similar dyna_lmlcs were found in forma‘uqn of

placebo. Both glucan and placebo capsules lookedizal.  Salivary I9A and iGM, where the glucan supplemeaotat

Subjects were routinely evaluated by the mediedil. st caused strong increase, whereas control group showe
significant decrease in both slgA and IgM valuesy(2
2.2. Glucan and 3). The highest increase was found in sIgA (183%).

Yeast-derived insoluble glucan #300 (>85% dry

. . Salivary IgG
w/w basis) was purchased from Transfer Point CF

(Columbia, SC, USA). This glucan contains 96% 100 7 : GL}
carbohydrates and 2.1% proteins. Neutral sugaysisal 80 - GL.2
: el |
confirmed 91.3% glucose and 8% mannose. =
= 60 7
2.3. Tests 2
T 40 A —
In all subjects we obtained saliva at the beginmihg
the study and at the conclusion of their stay in 20
Sanatorium. We used identical times (between 8 $%nd o
AM) for sampling, so the possible influence of aidéan ' ‘
GL 1 GL2 Cl1 c2

rhythms could be eliminated.
Saliva was collected using a commercial Salivette

. . Fig. 1. Effects of 4-week oral administration of glucan @10
device (Sarstead, Orsay, France). After 2 min of g 9 ¢

mg day?®) on IgG levels in saliva. GL 1 represents

chewing,the cotton swab was added into a sterile glucan group at day 1; GL 2 at day 30. C1 represents
container and centrifuged at 1,000 g for 15 min and control (placebo) group at day 1, C2 at day 30.
stored at-15°C. We measured the levels of slgAGsig Significant at p<0.05 between groups

///4 Science Publications 44 AJl



Vetvicka Vaclav et al. / American Journal of Immiogy 9 (2): 43-47, 2013

Salivary IgM

20 7 H GL1
H GL2
- —Cl
15
T 1 C2
’éﬁlo b T
5 -
O - T T
GL1 GL2 Cl Cc2

Fig. 2. Effects of 4-week oral administration of glucan{Ifig
day™) on IgM levels in saliva. GL 1 represents glucan
group at day 1; GL 2 at day 30. C1 represents cbntro
(placebo) group at day 1, C2 at day 30. Significnt

p<0.05 between groups
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Fig. 3. Effects of 4-week oral administration of glucan @Iig
day™®) on IgA levels in saliva. GL 1 represents glucan
group at day 1; GL 2 at day 30. C1 represents cbntro
(placebo) group at day 1, C2 at day 30. Significant
p<0.05 between groups

Tablel. Mean concentration of IgA, IgG and IgM saliva of
children at baseline (day 1) and after completién o
oral administration of glucan (day 30)

GL1 GL2 c1 c2

19G (mg/l) 443 (33,6) 47,4(32,3) 339(2,9) 1BH)
p<0,0001 p<0,0001

IgA (mg/l) 288,4 (30,8) 502,9 (26,0) 295,1(23) I2@A4)
p<0,0001 p<0,0001

IgM (mg/l) 7,6 (3,6) 132 (3,1) 12,3(3,2) 7.1 (2.9
p<0,001 p<0,001

GL 1 represents glucan group at day 1; GL 2 at 3ayC1l
represents control (placebo) group at day 1, Cdant30

4. DISCUSSION

Salivary anti-microbial systems are usually divided
into immune  (secretory antibodies) and non-
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immunoglobulin (lysozyme, agglutinins, lactoferrimjost
children with respiratory problems show a normal
immunological status (Hoskingt al., 1978), probably
with exception of IgA (Ostergaard, 1980). Additibna
reports showed serum IgG and IgM levels to be
significantly elevated, with sIgA remarkably low,
suggesting the important role of salivary IgA igHiing
respiratory infections (Lehtonegt al., 1987). Children
living permanently in a region with a high levelpafllution
were found to have increased levels of sIgA (paldity in
children with high frequency of respiratory disegse
which is usually increased after several weeks an-n
polluted areas (Richter and Pelech, 1996).

After the early research on mucosal immunity,
recent decades show a revival of interest in saliva
proteins in clinical immunology (Ambatipudét al.,
2009; Castagnolet al., 2011; Fabiamt al., 2012). Some
of the reasons might be the non-invasiveness d@fasal
collection, the lack of need of trained personmel ¢he
lack of a risk of infection. Saliva is often corsidd to
be a “body mirror” with little used abilities inajnostics
(Zzhanget al., 2009). Proteomic studies lately helped to
overcome most of the criticism suggesting thatsthie/a
content is influenced by either lifestyle, genatiarkup,
age or sex (Pfaffet al., 2011; Pinket al., 2009). Today
we are able to find in saliva over 2,400 components
whereas only 20% of them can be found in plasma
(Ambatipudi et al., 2009; Castagnolat al., 2011;
Pfaffe et al., 2011; Lehneet al., 2006; Topkast al.,
2012). Our laboratory has been specializing in
salivary immunity for quite some time for both
clinical evaluation and for studies of the effecs
environmental pollution on large populations. The
current use of new Salivette devices significantly
increased the quality of results (Toplaisl., 2012).

For our study we choose glucan #300, which is
currently not only highly studies glucan, but alao
glucan with the highest and most pleiotropic atgi
(Vetvicka and Vetvickova, 2010; 2012) regardless th
rout of administration (Vetvicka and Vetvickova,12)).
This study is a follow-up of our original finding the
effects of this particular glucan on secretory girg in
saliva, including CRP and lysozyme (Vetvicka and
Vetvickova, 2011). Again, we tested the effects of
glucan supplementation on children living in regieith
extreme environment pollution and suffering from
chronic respiratory problems.

Properly functioning immune system is crucial to
defend against all invading pathogens, including
common cold viruses. Currently, yeast-derived ghsca

Aldl



Vetvicka Vaclav et al. / American Journal of Immiogy 9 (2): 43-47, 2013

were confirmed to have beneficial effects against
common cold and respiratory symptoms (Talbott and
Talbott, 2012; Auingeet al., 2013) and against allergy Taken together, our results strongly suggest tiatal
symptoms via decreasing proinflammatory cytokines immunomodulator glucan can significantly improvee th
such as IL-6 and TNB-and increasing of secretion of IL- health of children with chronic respiratory probgm
10 and accession of cellular antioxidants (Seneghl., probably via stimulation of their mucosal immunity.
2008). These studies, however, were restrictedltita
In addition, glucan was found to significantly impe
the immunosuppression caused by various toxins
(Vetvicka and Vetvickova, 2012), making it an o@im
molecule for children from environmentally polutaetas.
Whereas immunomodulatory effects of glucan in
both animal models and clinical studies are well
established (Novak and Vetvicka, 1987; Rambstrgl.,
2010), very little is known about the effects ofiveay
immunity (Lehne et al., 2006). No clinical study

evaluating glucan affecting antibody response dtioin parotid salivary proteins. J. Proteome Res., 83509
with respiratory problems exists in the literature. 5102. DOI 10.1021/PR900478H '

slgA represents the most studied salivary Auinger ‘A L Rieda G. Bothe. R. Busch and J
component. Studies on dogs (Stuyweral., 2010) and Gruénwéld, 2013_’ Yeast (1,,3)-(1,6)-beta-glucan
humans (Lehneet al., 2006) demonstrated fast and helps to maintain the body's defence against
significant increase of sIgA levels. Different sition was pathogens: A double-blind, randomized, placebo-
found in case of slgG: an increase in dogs (Stugveh, controlled, multicentric study in healthy subjects.
2010), but no changes in humans (Leknel., 2006). Eur. J. Nutr. DOI: 10.1007/S00394-013-0492-7
Our data showing strong parallel increases in ¢vels Brown, L.R., W.J. Frome, M.G. Wheatcroft, L.J. Rigg
of both sigA a_nd slgG suggest possible effects afed an’d NE Bussekt aI.: 1977. Clinical an,d materials
and the quality of glucan. Some suggest that the  gionces the effect of skylab on the chemical

correlation of levels of salivary IgA and 19G are i composition of saliva. J. Dent. Res., 1: 1137-1143.

5. CONCLUSION
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