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Effects of β-glucans on benign hyperplasia of prostate
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Abstract
Background: The stimulation of  immune reactions represents a well-established effect of  glucan. 
However, very little is known about the effects on prostate. In this report, we focused on patients with 
benign hyperplasia of  prostate and evaluated the effects of  glucan supplementation.
Methods: We measured the level of  CRP, levels of  total (tPSA) and free PSA (fPSA) and number of  NK 
cells.
Results: We found positive effects on both NK cell numbers and on the PSA index, suggesting positive 
effects of  glucan supplementation. Our data are further supported by a case report.
Conclusions: Our study offers preliminary results supporting the hypothesis that oral administration 
of  glucan has positive effects in patients suffering from benign prostate hyperplasia. Our conclusion is 
supported by the case report showing significant effects with longer supplementation and higher dose.
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Introduction
Older patients often suffer from problems such as repeated 
fever, exhaustion and loss of physical endurance. These 
manifestations frequently result in diagnosis of nonspecific 
immunodeficiencies. In these patients, particularly in older 
men and patients over 50 years of age, as part of the complex 
clinical and laboratory evaluation, attention is focused on 
possible problems with LUTS (lower urinary tract symptoms). 
Prevalence of LUTS is increasing as much as the prevalence of 
benign prostatic hyperplasia [1]. LUTS often follows clinical 
manifestation of immunodeficits, which incidence increases 
with age. At our clinic, we have many patients with diagnosed 
benign prostatic hyperplasia (BPH), treated by alpha blockers 
(such as alfuzosin) as a treatment.

Included in our ongoing investigation of the b-glucan effects 
in patients with various immunodeficiencies, we evaluated the 
individual patients simultaneously diagnosed with BPH and 
with additional manifestation of immunodeficiencies, such as 
allergies or chronic pulmonary problems after supplementation 
of natural immunomodulator β-glucan.

β-Glucan is a well-established natural immunomodulator 
based on molecules of glucose connected by several types of 
linkages. The biological effects of β-glucan have been exte-
nsively studied and described. They range from stimulation 

of all facets of immunity, including anti-infectious immunity, 
to potentiation of cancer defense, and from stress reduction 
to reduction of cholesterol (for review see [2,3]). The palliative 
effects of oral administration of yeast-derived β-glucan were 
recently demonstrated in clinical trials evaluating children with 
chronic respiratory problems [4,5].

Materials and methods
Patients and methods
A randomized, double-blind, placebo-controlled trial compared 
β-glucan #300 and placebo in in men with benign prostatic 
hyperpalsia and lower urinary tract symptoms (LUTS). Our 
group consisted of 16 patients. Seven were supplemented with 
glucan (average age 63.4±11.8), and 9 with placebo (average age 
66.7±11.8). The study was approved by the Ethics committee 
of the Public Health Institute. This study was performed in 
agreement with Helsinki declaration (revised version 2000.09.01) 
and in full agreement with rules for clinical testing for the Czech 
Republic. All patients were fully informed about the conditions 
of the study and were in agreement. Glucan was given similarly 
to our previous studies. It consisted of two pills (200 mg total) 
one hour after a meal for a 2 month period [5,6].

At the beginning of the study, we obtained samples for 
immunological tests. We measured the levels of C-reactive protein 
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(CRP) in serum using nephelometer Siemens BNM II as 
suggested by the manufacturer. Levels of total (tPSA) and free 
(fPSA) PSA were measured by a two step chemiluminiscent 
immunoanalysis on microparticles (CMIA) using and ARCHITECT 
System (Abbott, Ireland). For evaluation of cellular immunity, 
we measured the levels of NK cells. The relative percentage 
of NK cells (shown as % of total lymphocyte population) 
was determined by using a flow cytometer FACSCalibur 
by a double staining of CD3- CD16+ CD56+ population. The 
absolute amount of these cells (given as number of cells/
ml) was calculated from the total number of leucocytes and 
differential counts. Evaluation of the prostate disease was 
done using the form for the international score of prostatic 
syndromes (IPSS) as described before [7]. Identical tests were 
done at the conclusion of the study.

Glucan
Yeast-derived insoluble Glucan #300 were purchased from 
Transfer Point (Columbia, SC). This glucan is over 85% pure.

Statistical analysis
Statistical significance was evaluated by a pair t-test using 
a GraphPad Prism 502 software (GraphPad Software, USA).

Case report
A 79 years old patient, diagnosed with immune dysfunction 
after surgery due to bronchogenic tumor of right lung lobe, 
actually suffering from respiratory problems without allergic 
symptoms. In 2010, he was tested for urinary problems with 
a final diagnosis of benign prostatic hyperplasia. The actual 
IPSS score of 16 lead to the clinical evaluation with findings 
of fPSA/tPSA index of 18, higher CRP level (3.2 mg/L) and 
subnormal level of NK cells (265 cells/ml). The final clinical 
manifestations of urogenital tract problems were solved by 
14 days of antibiotic treatment (Gyrablock 400; Norfloxacinum 
Medochemie). After the start of treatment with alpha blockers 
(Alfuzosin Merck 10 mg; Genetics, UK), stabilization of clinical 
symptoms occurred without any signs of disease progression. 
Since 2012, supplementation of 200 mg/day glucan was added; 
in 2013 the dose was increased to 400 mg/day. The result was 
significant improvement of clinical symptoms, reduction of 
inflammatory irritation, significant decrease of IPSS score 
to 12, and a strong increase of NK cell level. Increase of PSA 
index to 32 was observed. In addition, the general condition 
of the clinical manifestation of respiratory problems improved.

Results
At the beginning of the study, the levels of CRP in the 
glucan supplemented study (G1) were 4.21±2.11 mg/L and 
3.76±1.66 mg/L in the placebo group (P1), thus making the 
initial differences statistically insignificant. At the end of the 
treatment, the glucan-supplemented group (G2) showed a 
strong decrease of CRP levels (Figure 1), which almost reached 
significance (p=0.051). Placebo group (P2) showed a small 

Figure 1. Levels of CRP in serum of patients supplemented 
with glucan or placebo. G1 represents glucan group at day 1; 
G2 at day 30. P1 represents control (placebo) group at day 1, 
P2 at day 30. Significant at P<0.05 between groups.

increase of CRP levels (p=0.221).
Figure 2 summarized our findings of the changes in NK cell 

levels. There were no initial differences between groups G1 
and P1, but we found a significant increase in number of NK 
cells from 196 to 260 (p=0.023) in G1 group. The changes in 
the placebo group P2 are not significant (from 225 cells to 
215 cells). Similar dynamics can be seen at the values of PSA 
index (Figure 3). The supplemented group showed a significant 
increase in the index from 28.8 to 35.3 (p=0.036), whereas 
changes in the placebo group were negligible (from 28.6 to 
26.7). Figure 4 summarizes the changes in CRP levels, number 
of NK cells and fPSA/tPSA index in patient with long-term 
supplementation with glucan.

Figure 2. Effects of glucan supplementation on number of NK 
cells. Significant at P<0.05 between groups.

Discussion and conclusion
Benign hyperplasia of prostate is one of the most common 
diseases in older men. With the aging population in developed 
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countries, a significant increase in the incidence of this disease 
is expected [8]. Therefore, new approaches are seeking to 
enable an increase in the precision of diagnostics, and to better 
monitor the disease and/or the patient and are being sought. 
Several papers demonstrated the possibility that cancer 
stem cells (CSCs) can be recognized in vitro and destroyed 
by cytotoxic T lymphocytes, NK cells and by g d T lymphocytes 
[9]. The administration of glucans, known for significant positive 
effects in patients with cancer undergoing chemotherapy, where 
they support hematopoiesis [10], might also play a positive 
role in these cases. Wenner et al., used polysaccharidic extract 
of a Tramettes versicolor mushroom and in a murine model 
found immunostimulating and tumor suppressing activities, 
which were further potentiated by docetaxel administration 
[11]. Studies of Lemieszek and Rzeski testing anticancer 
effects of polysaccharides isolated from Basidiomycetes 
concluded that most of anticancer polysaccharides belong 
to 1(1-3), (1-6)-β-glucans or (1-3)-a-glucans [12]. Readers seeking  

Figure 3. Effects of glucan supplementation on PSA index. 
Significant at P<0.05 between groups.

Figure 4. Changes in CRP levels, number of NK cells and 
fPSA/tPSA index in patient with long-term supplementation 
with glucan. Initial values were recalculated as 100%.

a recent review of the anticancer effects of glucan should 
read the recent monograph [3]. An additional summary  
of the immunomodulatory effects of glucans, both in 
experimental and clinical conditions, can be found in [2,13]. 
The biological effects of glucans are thought to depend  
on molecular weight, solubility, branching or tercial structure. 
However, the direct comparison between physicochemical 
characteristics of glucans and their biological and immu-
nological properties was never fully determined.

Yet, despite the ever increasing range of glucan effects 
-reaching from antiinfectious immunity to reduction of stress 
or cholesterol levels-the results of glucan in patients suffering 
from lower urinary tract syndromes were never described. Our 
hypothesis was based on findings of Wenner et al., who showed 
some effects of glucan in mouse model of human prostate 
cancer [11]. This group found that glucan administration inc-
reased suppression of tumor growth, apoptosis and antitumor 
response. Similar observations were found by others [14,15]. 
In different types of cancer, treatment with glucan and mel-
atonin (individually or together) inhibited progression of aden- 
ocarcinoma [16]. A water extract of Phellius linteus had positive 
effects in benign prostate hyperplasia [8].

Glucans stimulate both nonspecific and specific immunity. 
Based on our clinical trials confirming effects on CRP, lysozyme 
and immunoglobulins in children with respiratory problems 
[4-6], we decided to measure the effects of glucan on CRC and 
NK cell levels in patients with benign prostate hyperplasia. The 
effects of CRP levels were interesting, but just at the borders 
of statistical significance. Chronic inflammation was found to 
be present in LUTS and, depending on treatment, the level of 
CRP can decrease [7]. The less pronounced decrease of CRP 
levels in our patients can be caused by shorter application 
of glucan, by lower than optimal dose or by a relatively low 
number of studied individuals low CRP levels at the start of 
study. On the other hand, significant improvement of NK cell 
numbers is in agreement with studies evaluating NK cells in 
clinical application. Sotosek et al., showed that a decrease of 
NK cell number in benign hyperplasia of prostate can be the 
result of both progression of the disease, including prostate 
cancer [17]. The authors hypothesize that NKT and Tregs may 
play the leading role in immunopathogenesis of this disease. 
To better study the effects of glucan supplementation, we 
also measured PSA index. Our findings of strong increase 
of PSA index are important, particularly when accompanied 
with improvements of IPSS score.

Model experiments suggested that glucan has, via activation 
of several immune mechanisms, palliative effects on various 
tumors (for review see [18]). When glucan is used simultaneously 
with medication, its effects are potentiated [11]. Our study 
offers, mostly due to the relatively low number of patients, 
only preliminary results supporting the hypothesis that oral 
administration of glucan has positive effects in patients 
suffering from benign prostate hyperplasia. However, our 
conclusion is supported by the case report showing significant 
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effects with longer supplementation and higher dose.
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