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TRIPLE HELIX BETA GLUCAN FROM SHIITAKE
LENTINAN AND SHIITAKE MYCELIUM

The shiitake mushroom (Lentinula edodes) is the second most popular edible mushroom in the world. The 

mushroom and its components have been studied intensely for a long time with records going back over 3000 

years. It has been shown that a beta glucan cell wall constituent extracted from fruiting bodies or the mycelium 

of the Shiitake mushroom has anticancer, antiviral and anti-microbial properties [1]. The beta glucan is known as 

Lentinan (β-1,3:β-1,6-glucan). It has been studied extensively for immune modulating/stimulating effects and 

anticancer effects [2,3].

LENTINAN AND TRIPLE HELIX STRUCTURE
Lentinan and Shiitake mycelium concentrate are high molecular 

beta glucan products produced from the Shiitake mushroom [4]. 

In its native state the beta glucan molecule has a triple helix 

structure and breaking the structure to single helix will impair 

the efficacy of the beta glucan molecule. 

The production method commonly used to produce Lentinan 

damages the triple helix structure of the beta glucan molecule 

whilst the production method used for Shiitake mycelium con-

centrate leaves the beta glucan in its triple helix structure. 

This new production method and the composition of the myce-

lium concentrate product are patented.

LENTINAN AND IMMUNE STIMULATION
Radiotherapy and chemotherapy will invariably damage or wea-

ken a patient’s immunological defenses, which may also have 

been damaged by the cancer itself. A new awareness and directi-

ons in cancer therapy are emerging, based on modification of the 

host biological response to malignant invasion. 

Compounds that do modify the host immune system - biological 

response modifiers - are now evolving as a fourth approach to 

cancer therapy in addition to surgery, radiotherapy and chemo-

therapy [5]. In essence, such treatments will be more biological in 

action than cytotoxic.

Also, within a holistic approach to cancer therapy there is now in-

creasing emphasis given to the patient’s quality of life following 

the curative procedures. 

Survival should not be the sole criterion for assessing treatment 

results. Consequently, it has increasingly become an accepted 

practice that the oncologist should combine all available discipli-

nes that could contribute to patient welfare after the main treat-

ment has attempted to destroy the primary cancer site.

Delivering anticancer agents by oral methods is becoming incre-

asingly important in cost reduction of the regime for a disease 

that needs prolonged treatments and for the patients increasing 

preference and improved quality of life. 

Quality of life as well as survival time is significantly supported by 

stimulation of the immune system.

Lentinan has proven successful in prolonging the overall survival 

of cancer patients, especially those with gastric and colorectal 

carcinoma while patients with inoperable or recurrent gastric 

cancer tumor responses and prolonged median survival have 

also been demonstrated. Only few adverse symptoms to Lenti-

nan have been noted. 

Perhaps the most intriguing aspect of Lentinan use in conjunc-

tion with chemotherapy is its apparent ability to greatly reduce 

the debilitating effects of the chemotherapy, e.g. nausea, pain, 

hair loss and lowered immune status.

CLINICAL TRIALS WITH ORAL LENTINAN
There is a wealth of scientific information about Lentinan as an 

anticancer agent when given intravenously. The earlier successful 

study results with Lentinan supports the use of Lentinan as an 

adjuvant, particularly in the treatment of gastric, pancreatic and 

other cancers of the digestive tract. 

New developments have made Lentinan preparations bioavaila-

ble when taken orally. Recent studies with oral absorbable Len-

tinan preparations show beneficial effects when combined with 

anti-cancer therapy. It improves quality of life in patients treated 

with chemotherapy and contributes to survival time. 



A short description of these studies are given below:

Yagi M, et al. Gan To Kagaku Ryoho. 

2010 Mar;37(3):457-62.

Patients: 72 Patients with unresectable or recurrent advanced 

gastric, pancreatic, colorectal or other cancers of the gastrointes-

tinal tract.

Treatment: All patients were treated with oral chemo therapy of 

whom 41 patients were also treated with immuno therapy (INF-

alpha). All patients additionally received an oral, bioavailable 

Lentinan preparation (15 mg per day) for 12 weeks. 

Results: Incident rates of both hematological and other side ef-

fects were very low. Mean survival time in gastric cancer and co-

lorectal cancer patients was 9.5 months and 18.4 months respec-

tively. There were no harmful side effects of lentinan. 

Conclusion: The oral Lentinan preparation used prolonged the 

therapy period by improving the tolerability of the anti-cancer 

therapy. This could have contributed to prolongation of survival 

in these patients with advanced digestive cancers. [6]

Hazama S, et al. Anticancer Res. 

2009 Jul;29(7):2611-7. 

Patients: 80 Patients with advanced colorectal cancers.

Treatment: All patients were supplemented with oral, bioavai-

lable Lentinan for 12 weeks and 64 patients were treated with 

chemotherapy as well. 

Results: 48 Patients were assessed for quality of life (QOL). Pa-

tients with low QOL-scores before Lentinan-treatment (23 pa-

tients) reported a significant improvement in their QOL-scores 

after treatment with Lentinan. 

The rate of binding of immune cells (peripheral blood monocy-

tes, PBM) to Lentinan was associated with effectivity of Lentinan: 

the PBM-Lentinan binding rate was significant higher in de QOL-

improved patients than in patients without improvement.

Conclusion: The oral Lentinan used was safe and effective for 

suppressing the adverse effects of chemotherapy as well as im-

proving QOL. The binding ability of PBM to Lentinan appears to 

be a promising predictor of QOL improvement by Lentinan. [7]

Isoda N, et al. Hepatogastroenterology. 

2009 Mar-Apr;56(90):437-41.

Patients: 36 Patients with unresectable or recurrent liver cancer. 

Treatment: Supplementation of oral Lentinan. 

Results: Mean survival time was 13,6 months. Survival times were 

associated with duration of lentinan supplementation and were 

longer in patients who ingested lentinan for 47 weeks compa-

red to 12 weeks. Survival times were significantly longer (16,3 

months) in patients with the highest binding rate of lentinan to 

immune cells.

Conclusion: Oral, bioavailable Lentinan sustaines survival time 

in liver cancer patients. Long-term supplementation is more ef-

ficient. [8]

Shimizu K, et al. Hepatogastroenterology. 

2009 Jan-Feb;56(89):240-4.

Patients: 25 Patients with advanced pancreatic cancer (unresec-

table and recurrent cancers).

Treatment: Oral, bioavailable Lentinan.

Results: 3,4% of patients developed mild diarrhoea. Median sur-

vival time was 12,1 months. Five (20%) patients were still alive 

after 3 years follow-up. Patients with most improved quality of 

life (QOL) showed longer survival times.

Conclusion: oral Lentinan can improve survival time and QOL in 

a safe way. [9]

LENTINAN AND ALLERGY
Lentinan might be useful in allergic conditions as well. It helps 

restoring the balance in the immune response to allergens. 

Allergic reactions like rhinitis (hay fever) are characterized by 

an imbalance between two types of immune cells (Th1 and Th2 

cells) in favour of Th2 cells. 

This leads to overproduction of Th2 cytokines (cell signaling mo-

lecules), causing an allergic response and inflammation. 

This imbalance is mediated by an increase in IgE antibodies 

which -in case of hay fever- causes inflammation of the nasal mu-

cosa and conjunctiva of the eyes (allergic  rhinoconjunctivitis).

Yamada J. Nippon Ganka Gakkai Zasshi. 

2009 Nov;113(11):1082-7.

Yamada J et al. J Allergy Clin Immunol. 

2007 May;119(5):1119-26.

Patients: Allergic patients with symptoms of hay fever (allergic 

rhinoconjunctivitis), like runny nose, nasal congestion, sneezing 

and itchy watery eyes.

Treatment: Oral Lentinan for 2 months. 

Results: Lentinan stimulated specific immune cells (reductive 

macrophages) and production of cytokines leading to a shift 



from allergic immune reaction to a more normal reaction (Th1/

Th2-shift). 

Oral, bioavailable Lentinan reduced the spontaneous increase 

of an allergic immune reaction provoked by pollen. This effect 

of Lentinan was due to a reduction of antibody production (IgE-

production) and was correlated with the capacity of immune 

cells to bind to lentinan. 

Conclusion: Oral, bioavailable Lentinan might contribute to tre-

atment of seasonal pollen-induced allergy as well of perennial 

allergy. [10,11]

SHIITAKE MYCELIUM CONCENTRATE

related publications In vitro
Anti-cancer effects of Shiitake mycelium concentrate has been 

tested in vitro, in animals and humans. Zhang et al published a 

study in 2005 [12]. The purpose was to document that Shiitake 

mycelium concentrate results in an anti-tumor effect “in vitro”. 

Three human tumor cell-lines and one cell line representing non-

tumor cells as a control were tested against a dilution series of 

Shiitake mycelium concentrate. 

Absence of respiratory activity, as measured by % survival of res-

piring cells, was interpreted as a sign of inhibition caused by ad-

ding Shiitake mycelium concentrate.

RESULTS
The results from the anti-tumor assay are shown in Figure 1. The 

present study reveals a striking difference in sensitivity towards 

Shiitake mycelium concentrate between cancer cells and non-

cancer-cells. 

Common for all three tested cancer cell-lines were that they ex-

hibited a dose-dependent, moderate to high sensitivity towards 

Shiitake mycelium concentrate, while the non-cancer cells sho-

wed no significant sensitivity.

This difference in sensitivity combined with the non-toxic pro-

perties of Shiitake mycelium concentrate shown in animal stu-

dies (data not shown) represent an interesting observation that 

may point towards a possible prophylactic or even therapeutic 

role of Shiitake mycelium.

The molecular basis for the observed effect is still unknown as is 

which component, or components, in Shiitake mycelium concen-

trate that mediates the observed effect.

From the study it may be concluded that Shiitake mycelium con-

centrate appears to have a specific cytocidal effect on cancer 

cells. 

The observed effect is dose-dependent and evident even 

at low concentrations of Shiitake mycelium concentrate.

Figure 1. 

Effect of different concentration of Shiitake mycelium concen-

trate on the viability of three different cancer cell-lines and one 

non-cancer cell-line.

IN VIVO
Oral lentinan treatment of BN rats with acute leukemia (BNML 

leukemia) resulted in weight gain and a rise in levels of immune 

cells. The rats showed improved cageside health and reduced ca-

chexia in the terminal stage of this aggressive disease.

Combination of lentinan with standard chemotherapy in acute 

myeloid leukemia (idarubicin and cytarabine) increased average 

survival compared with monotherapy and reduced cachexia. [13]

CLINICAL STUDY
Koczywas M, Cristea MC, Reckamp KL, et al. Posterpresentation 

2010 Chicago Multidisciplinary Symposium in Thoracic Oncology. 

December 9-11, 2010, Chicago, Illinois 

Posterpresentation 14th World Conference on Lung Cancer, July 

3-7 2011, Amsterdam RAI, the Netherlands.

Patients: 20 Patients with advanced or metastatic non small 

cell lung cancer, for whom no standard treatment was available 

anymore. Of these patients 45% was still able to carry on all pre-

disease performance without restriction (ECOG 0) and 55% were 

restricted in physically activity but ambulatory and able to carry 

out light work (ECOG 1). 

Treatment: Escalating doses of oral bioavailable Lentinan of 5, 10 

and 20 mg (as Shiitake mycelium concentrate) over three succes-

sive periods of 28 days each, as monotherapy. 

Results: The treatment was well tolerated and no severe adverse 

events were reported. After the treatment period the mean over-

all survival time was 16,2 months. 

The mean progression free survival time was 7,2 months. Assess-

ment of cytokines, immunoglobulins and several other immune 

parameters before and after treatment suggested some immune 

stimulating effect associated with improved survival time.

Conclusion: Lentinan 5-20 mg (as Shiitake mycelium concentrate) 

has potential immunostimulating activity in NSC lung cancer pa-

tients. 

The maximum tolerated dose has not been reached yet and the 

study will be continued with higher doses. [14a,14b]

Recommended use:        1 to 2 x daily 1ml. Do not take with a 

meal.  Can be solved in water easily.



The differences in beta glucan products when used in dietary 

supplements are reflected in the manufacturers’  recommended 

daily doses:

Yeast- based        30 - 1000 mg

Traditional mushroom-based    100 - 2000 mg

Oat-based    1000 - 3000 mg

Mycelent                 1 - 3 ml 

RECOMMENDED USE: 1 to 2 x daily 1ml. Do not take with a 

meal. Can be solved in water easily

INGREDIENTS
mycelium concentrate of shiitake (Lenti-

nula edodes) with 0,1% beta glucans 

ADDITIVES
purified water, glucose, sodium benzoate

INTERACTIONS
clinical tests have shown no interactions

PRODUCT
Mycelent 50 ml shiitake concentrate

FOR PROFESSIONAL USE ONLY

Springfield Nutraceuticals BV

PO-box 1574 , 3260 BB  Oud-Beijerland, the Netherlands T 0031 186-626173 , F  0186-621612 , E info@springfieldnutra.com , I www.springfieldnutra.com

REFERENCES:

1. Hobbs, Ch. (2000). Medicinal value of Lentinus edodes: a literature review. Int. J. Med. Mush., 2, 287-302.

2. Suzuki, M, Takatsuki, F, Maeda, Y, Hamuro, J and Chihara, G (1994). Lentinan: Rationale for Development and Therapeutic Potential. Clinical Immunotherapy 2(2), 121-133.

3. Maeda, YY and Chihara, G (1999). Immunomodulatory Agents from Plants. In Lentinan and other antitumoral polysaccharides, ed H Wagner, (Birkhauser Verlag).

4. Ikekawa, T. (2001). Beneficial effects of edible medicinal mushrooms on health care. Int. J. Med. Mush. 3, 291-298.

5. Smith, J.E., Sullivan, R. and Rowna, N. (2003). The role of polysaccharides derived from medicinal mushrooms in cancer treatment programs: current perspectives. Int. J. 

Med. Mush. 5, 217-234.

6. Yagi M, Watanabe S, Yoshino S, et al. [Provision for adverse effect of S-1 containing chemotherapy in patients with advanced digestive cancer-combination with superfine 

dispersed lentinan]. Gan To Kagaku Ryoho. 2010 Mar;37(3):457-62.

7. Hazama S, Watanabe S, Ohashi M, et al. Efficacy of orally administered superfine dispersed lentinan (beta-1,3-glucan) for the treatment of advanced colorectal cancer. 

Anticancer Res. 2009 Jul;29(7):2611-7.

8. Isoda N, Eguchi Y, Nukaya H, et al. Clinical efficacy of superfine dispersed lentinan (beta-1,3-glucan) in patients with hepatocellular carcinoma. Hepatogastroenterology. 

2009 Mar-Apr;56(90):437-41.

9. Shimizu K, Watanabe S, Watanabe S, et al. Efficacy of oral administered superfine dispersed lentinan for advanced pancreatic cancer. Hepatogastroenterology. 2009 Jan-

Feb;56(89):240-4.

10. Yamada J. [Alleviation of seasonal allergic symptoms with superfine beta-1,3-glucan: a randomized study]. Nippon Ganka Gakkai Zasshi. 2009 Nov;113(11):1082-7. Review. 

Japanese.

11. Yamada J, Hamuro J, Hatanaka H et al. Alleviation of seasonal allergic symptoms with superfine beta-1,3-glucan: a randomized study. J Allergy Clin Immunol. 2007 

May;119(5):1119-26. Epub 2007 Mar 26.

12. Zhang L, Li X, Xu X, Zeng F. 2005Correlation between antitumor activity, molecular weight, and conformation of lentinan. Carbohydr Res. 2005 Jun 13;340(8):1515-21.

13. McCormack E, Skavland J, Mujic M, et al. Lentinan: hematopoietic, immunological, and efficacy studies in a syngeneic model of acute myeloid leukemia. Nutr Cancer. 

2010;62(5):574-83.

14. Koczywas M, Cristea MC, Reckamp KL, et al. Posterpresentation 2010 Chicago Multidisciplinary Symposium in Thoracic Oncology. December 9-11, 2010, Chicago, Il-

linois. http://www.abstractsonline.com/plan/ViewAbstract.aspx?mID=2626&sKey=c8e5a897-5520-46ee-843c-4295e95ba6ec&cKey=857f4460-165a-4f74-a141-

a366e00c2f2c&mKey=%7BE69F27FB-E294-49DA-92AC-DFC241A99F23%7D

15. Posterpresentation 14e World Conference on Lung Cancer, 3-7 July 2011, Amsterdam RAI.

Mycelent contains beta glucan from the mycelium of the shiitake 

mushroom (Lentinula edodes). Mycelent helps the natural de-

fense system and protects healthy cells and tissues. The immune 

stimulating effect of bioactive Mycelent has been shown [1].

In the production process Lentinula mycelium is cultivated in a 

proprietary, patented fermentation process. This allows complete 

control of the growth and physiology of the mycelium. Thus we 

can guarantee a product of known composition free from heavy 

metals, solvents or pesticides. Moreover, we can guarantee the 

bioactivity of Mycelent. Removal of the biomass leaves a clear li-

quid containing the desired beta glucan. The beta glucan is unaf-

fected during the production process. Mycelent beta glucan is in 

its native, triple helix configuration, ensuring a highly efficacious 

product.

Most beta glucans used by the nu-

traceutical, food and feed indus-

tries, including those chemically 

extracted from yeasts, are naturally 

insoluble. Thus, they can not be ab-

sorbed by the body when adminis-

tered as a dietary supplement and 

are not suitable to be used in liquid 

based functional food products. 

The beta glucan yielded from the 

patented production process are 

pure and fully soluble.

MYCELENT
Shiitake mycelium concentrate with beta glucan
Helps to stimulate the immune system


