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ABSTRACT Glucans have a long history as nonspecific biological modulators. We compared the effects of three different 
glucans on immune reactions. Using two different administrations (intraperitoneal and oral) and two different animal models, 
we showed that yeast-derived Betamunen i  (Biorigin. Sao Paulo, Brazil) caused significant stimulation of phagocytic activity 
as well as potentiation of synthesis and release of interleukin (IL)- I. IL-2, IL-4, IL-6, IL-8. IL-13, and tumor necrosis factor-
cr. In addition, Betamune inhibited growth of tumor cells i11 vivo and affected expression of several important genes in breast 
cancer cells. Compared to adult mice, young animals showed different sensitivity to glucan action. 
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It TROOUCTION

β1,3-Gu.;cA S ARE STRL'CTUR.-\LL Y 

 
complex homopoly-

mers of glucose. usually isolated from yeast, fungi. 
wheat, and seaweed. ,B 1,3-Glucan · s role as a biologically 
active immunomodulator has been well documenred for over 
-W years. Interest in the immunomodulatory properties 
of polysaccharides was initially raised after experiments 
showing that a crude yeast cell preparation stimulated 
macrophages via activation of  the complement system. t Fur-
ther work identified the immunomodulatory active compo-
nent as ,B 1,3-glucan. 1 Numerous studies (currently more 
than 2,000 publications) have subsequenrly shown that ,B 1.3-
glucans, either particulate or soluble. exhibit immunostim-
ulating properties, including anribacterial and antitumor ac-
tivities. 3·4 

Despite decades of research on ,13-glucan, controversy still 
exists between the notion that water-insoluble glucans show 
only little bioactivity. whereas soluble glucans are highly 
active. 5 Numerous papers have shown that the question of 
bioactivity is more a question of purity and chemicophysi-
cal properties than solubility. 6·7 Various types of glucans 
have been isolated from almost every species of yeast and 
numerous fungi. This opens another unsolved question-
which type of glucan has superior biological and/or im-
munological properties ' l  Currently, no comprehensive re-
view comparing effects of glucans isolated from different 
sources exists. In addition, there are probably more than a 
hundred different products on the U.S. market alone, lead-
ing to confusion about the quality, biological effects, and 
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overall efficiency of glucan. In addition, some of the pub-
lished reports describing individual glucans yielded rather 
confusing data. Therefore, we decided to evaluate the im-
munostimulating effects of a new yeast-derived glucan and 
compare it to with two well-established ,B-glucans: insolu-
ble yeast-deri,ed whole glucan particle (WGP) and soluble 
mushroom-deri\·ed lentinan. In order to test the im-
munomoct1ilnrion e\·er further, we used two different deliv-
eries--0ral and intraperitoneal. Young mice used in this 
srndy represent the first experiments regarding the effects of 
this substance on immarnre immune system. 

MATERlALS ANO METHODS 

Animals 

Female 3- (young) and 8- (adult) week-old BALB/c mice 
were purchased from Jackson Laboratory (Bar Harbor, /'vfE). 
All animal work was done according to the University of 
Louisville (Louisville, KY) Institutional Animal Care and Use 
Committee protocol. Animals were sacrificed by COi as-
phyxiation. Each experimental group consisted of 15 animals. 

t'vlaterials 

RPMl 1640 medium, sodium citrate, antibiotics, sodium 
azide. bovine serum albumin, ovalbumin, Wright stain, Fre-
und's adjuvant, and concanavalin A were obtained from 
Sigma Chemical Co. (St. Louis, MO). Fetal calf serum was 
from Hyclone Laboratories (Logan, UT). 

Cell lines 
The human cell line ZR-75-1 was purchased from Amer-

ican Tissue Culture Collection (Manassas, VA). The 
















