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The present article highlights the pharmaceutical and physiological effect of purified β-glucan from 
an edible mushroom (Pleuratus florida) as an immunomodulator on the innate immune responses in 
broiler. Also, mushroom glucan as a feed supplement significantly provides protection against 
disease. This article portrays the potentiality of β-glucan (mushroom origin) as an immunostimulant 
in poultry. 
 

Key words: Fungus, Chicken, Immunomodulator, Yeast. 
 

 

INTRODUCTION 
Immunomodulator stimulates leucocytes, 
particularly cells of the macrophage system and 
modulates and potentiates the immune system 
of the body (Wadstrom, 1990). It has been 
recommended earlier that the constant addition 
of immunomodulators to feed is beneficial for 
prevention of diseases (Onarheim, 1992). One of 
such immunostimulant compound is β-Glucan, 
polymers of glucose which consists of a linear 
backbone of β-1, 3 linked D-glucopyranosyl 
residues having varying degree of branching 
from the C6 position (Bohn and BeMiller, 1995). 
β-Glucans are major structural components of 
yeast, mushrooms and fungal mycelia.  
Supplementation of β-glucan in diets increase 
the macrophage phagocytic activity, PHA-P- 
mediated lymphoproliferative response and also 
humoral response (Guo et al 2003). β-Glucan 
provides significant protection against pathogen 
as a feed additive by upregulating phagocytosis, 
bacterial killing, and oxidative burst in chicken 
(Lowry et al 2005).  
In the mammalian system, action of β-glucan is 
mediated through toll-like receptors (TLR) and 

dectin-1 (Lowry et al 2005). In the present work, 
evaluation was carried out for short term dietary 
influence of a purified β-glucan, prepared from 
an edible mushroom, on innate immunity and 
disease resistance of broiler birds (Figure 1).  
 

 
 

Fig. 1. Image of Pleuratus florida  
 

Immunomodulator is a substance that stimulates 
leucocytes-particularly cells of the monocyte/ 
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macrophage system and thereby modulates, and 
most often potentiates, the immune system of 
the body (Wadstrom, 1990). The term 
immunomodulator was used interchangeable 
with immunostimulants, adjuvants and 
biological response modifiers. Glucan and 
mannan are the main components of yeast cell 
wall (YCW) that are gained from pure culture of 
yeast, Saccharomyces cevisiae. β-D-glucan is 
major component of yeast cell wall and has been 
shown to stimulate non-specific immune 
response. Glucans with β 1-3, β 1-4 and β 1-6 
glucosidic linkages are major structural 
components of YCW (Brown and Gordon, 2003), 
mice (Selvaraj et al 2005), rats (Williams and di 
Luzio, 1979), rabbits (Reynolds et al 1980), 
sheep and pigs (Xiao et al 2004). 
 
Importance as dietary supplement 
Yeast β-glucan has been reported to enhance the 
immune responses in fish (Ganguly, 2013; 
Ganguly et al 2009; 2010; 2013), cattle (Persson 
Waller et al 2003) and humans (Engstad et al 
2002). However, information regarding the 
effect of dietary administration of yeast cell wall 
preparation on immune responses in birds is 
limited. In the present study we evaluate the 
augmentation of the non-specific immune 
responses viz. production of oxygen and nitrogen 
species, lymphoproliferation and IL-2 (cytokine) 
production in broiler birds following YCW 
treatment. Previous studies showed that 
infections  caused by Staphylococcus aureus and 
Eimeria vermiformis in mice can be prevented by 
β-glucan administration (Yun et al 2003). 
Experimental respiratory challenge with 
Escherichia coli in broiler chicks can also be 
prevented by β-1,3 / 1,6  glucan derived from  
Saccharomyces cerevisiae (Huff et al 2006). Rice 
et al 2005 showed that dietary administration of 
glucan to rat enhanced survivability against 
Staphylococcus aureus infections. Orally 
administered yeast β-glucan to mice could 
reduce the mortality in anthrax infections 
(Vetvicka et al 2002). 
 
Immunomodulatory implications 
In vertebrates, the immunomodulating abilities 
of β-glucans are thought to stem from their 
ability to activate leukocytes, but there is some 

confusion about their precise biological effects 
(Brown and Gordon, 2003). Paul et al 2012 
assessed the immunostimulatory role of glucan 
extracted from yeast (Saccharomyces cerevisiae) 
cell wall was assessed in two different doses in 
terms of cellular immune effector activity. The 
production of oxygen radicals by YCW (both 
dose group) fed broiler birds was higher up to 
20th day post treatment than control values. The 
O.D. value was in peak level at 10th day post 
treatment and significantly higher than control 
group (P<0.05) and then the O.D. values on 20th 
day decreased. The oxygen radical production in 
0.8 g/kg treatment group was higher than 0.4 g 
treatment group on 10th day post treatment.  
Nitrite production was increased in both YCW 
fed groups than control group at 0 day. From 
10th day onward, the nitrite production level was 
decreased in 0.8 gm treatment group but in 0.4 g 
treatment group nitrite production was peak 
level at 10th day post treatment. In 0.4 g 
treatment group in vitro non-specific lymphocyte 
proliferation and IL-2 production was first 
increased and then decreased abruptly. But in 
0.8 g treatment group in vitro non-specific 
lymphocyte proliferation and IL-2 production 
was increased and then decreased gradually and 
IL-2 production was in peak level at 10th day 
post treatment (Paul et al 2013). The previous 
workers showed that the use of yeast glucan was 
enhanced oxidative respiratory burst in human 
and chicken (Wakshull et al 1999), monocyte 
activity and nitrite production also enhanced in 
sheep and chicken (Waller and Colditz, 1999). 
Guo et al 2003 observed glucan enhanced the 
lymphocyte proliferation in cattle. Oral 
administration of yeast glucan enhanced the 
cytokine production in mice (Tsukada et al 
2003). The enhancement of oxygen radicals, 
nitrite, cytokine (IL-2) production and lympho- 
proliferation of broiler birds might be related to 
the oral administration of yeast cell wall 
preparation (NutrifermTM) from Saccharomyces 
cerevisiae. 
 
CONCLUSION 
It can be concluded that dietary β-glucan               
may provide immunostimulatory properties 
necessary to reduce the incidence of any 
infection in poultry. 

 
REFERENCES 
Bohn JA, BeMiller JN. (1→3)-β-d-Glucans as biological 

response modifiers: A review of structure-functional 
activity relationships. Front. Carbohyd. Res. 1995;28(1):          
3-14. [DOI: 10.1016/0144-8617(95)00076-3] 

Brown GD, Gordon S. Fungal beta-glucans and mammalian 
immunity. Immunity 2003;19(3):311-5.  

Engstad CS, Engstad RE, Olsen JO, Osterud B. The effect of 
soluble beta-1,3-glucan and lipopolysaccharide on 



Ganguly                                                                                                                            Bull. Pharm. Res. 2013;3(3) 
 

127 
 

cytokine production and coagulation activation in whole 
blood. Int. Immunopharmacol. 2002;2(11):1585-97. [DOI: 
10.1016/S1567-5769(02)00134-0] 

Ganguly  S,  Paul  I, Mukhopadhayay SK. Immunostimulants-  
 Their significance in finfish culture. Fish. Chimes 2009; 

29(7):49-50. 
Ganguly S., Paul I, Mukhopadhayay SK. Immunomodulatory 

effects of fungal beta-glucans in fish farming. Fish. Chimes 
2010;30(7):64. 

Ganguly S, Dora KC, Sarkar S, Chowdhury S. 
Supplementation of prebiotics in fish feed- A Review. Rev. 
Fish Biol. Fisheries 2013;23(2):195-9. [DOI: 10.1007/s11 
160-012-9291-5]. 

Ganguly S. Fundamentals of Fish Immunostimulants. 
Research India Publications, Delhi; 2013.  

Guo Y, Ali RA, Qureshi MA. The influence of beta-glucan on 
immune responses in broiler chicks. Immunopharmacol.  
Immunotoxicol. 2003;25(3):461-72. [DOI: 10.1081/IPH-1 
20024513] 

Huff GR, Huff WE, Rath NC, Tellez G. Limited treatment with 
β-1,3/1,6-glucan improves production values of broiler 
chickens challenged with Escherichia coli. Poult. Sci. 
2006;85(4):613-8. [DOI: 10.1093/ps/85.4.613] 

Lowry VK, Farnell MB, Ferro PJ, Swaggerty CL, Bahl A, 
Kogut MH. Purified beta-glucan as an abiotic feed additive 
up-regulates the innate immune response in immature 
chickens against Salmonella enterica serovar Enteritidis. 
Int. J. Food Microbiol. 2005;98(3):309-18. [DOI: 10.1016/j. 
ijfoodmicro.2004.06.008] 

Onarheim AM. Now a yeast extract to fortify fish. Fish 
Farmer 1992;15:45. 

Paul I, Isore DP, Joardar SN, Samanta I, Biswas U, Maiti TK, 
Ganguly S, Mukhopadhayay SK. Orally administered β-
glucan of edible mushroom (Pleuratus florida) origin 
upregulates innate immune response in broiler. Indian J. 
Anim. Sci. 2012;82(7):745-8.  

Paul I, Isore DP, Joardar SN, Roy B, Aich R, Ganguly S. Effect 
of dietary yeast cell wall preparation on innate immune 
response in broiler chickens. Indian J. Anim. Sci. 2013; 
83(3):307-9. 

Persson Waller K, Gronlund U, Johannisson A. 
Intramammary infusion of beta 1,3-glucan for prevention 
and treatment of Staphylococcus aureus mastitis. J. Vet. 
Med. B. Infect. Dis. Vet. Public Health 2003;50(3):121-7. 
[DOI: 10.1046/j.1439-0450.2003.00630.x] 

Reynolds JA, Kastello MD, Harrington DG, Crabbs CL, Peters 
CJ, Jemski JV, Scott GH, Di Luzio NR. Glucan-induced 
enhancement   of    host  resistance  to  selected  infectious  

 diseases. Infect. Immun. 1980;30(1):51-7. 

Rice PJ, Adams EL, Ozment-Skelton T, Gonzalez AJ, Goldman    
MP, Lockhart BE, Barker LA, Breuel KF, Deponti WK, 
Kalbfleisch JH, Ensley HE, Brown GD, Gordon S, Williams 
DL. Oral delivery and gastro- intestinal absorption of 
soluble glucans stimulate increased resistance to 
infectious challenge. J. Pharmacol. Exp. Ther. 2005;314(3): 
1079-86. [DOI: 10.1124/jpet.105. 085415] 

Wadstrom T. Pathogenesis of Wound and Biomaterial- 
Associated Infections. Springer-Verlag, USA; 1990. 

Selvaraj V, Sampath K, Sekar V. Administration of yeast 
glucan enhances survival and some non-specific and 
specific immune parameters in carp (Cyprinus carpio) 
infected with Aeromonas hydrophila. Fish Shellfish 
Immunol. 2005;19(4):293-306.  

Tsukada C, Yokoyama H, Miyaji C, Ishimoto Y, Kawamura H, 
Abo T. Immunopotentiation of intraepithelial 
lymphocytes in the intestine by oral administrations of 
beta-glucan. Cell. Immunol. 2003;221(1):1-5. [DOI: 10.101 
6/S0008-8749(03)00061-3]  

Vetvicka V, Terayama K, Mandeville R, Brousseau P, 
Kournikakis B, Ostroff G. Orally-administered yeast beta-
1,3-glucan prophylactically protects against anthrax 
infection and cancer in mice. J. Am. Nutra. Assoc. 2002; 
5(2):16-20. 

Wakshull E, Brunke-Reese D, Lindermuth J, Fisette L, 
Nathans RS, Crowley JJ, Tufts JC, Zimmerman J, Mackin W, 
Adams DS. PGG-glucan, a soluble beta-(1,3)-glucan, 
enhances the oxidative burst response, microbicidal 
activity, and activates an NF-kappa B-like factor in human 
PMN: evidence for a glycosphingolipid beta-(1,3)-glucan 
receptor. Immunopharmacology 1999;41(2):89-107. [DOI: 
10.1016/S0162-3109(98)00059-9] 

Waller KP, Colditz IG. Effect of intramammary infusion of 
beta-1,3-glucan or interleukin-2 on leukocyte 
subpopulations in mammary glands of sheep. Am. J. Vet. 
Res. 1999;60(6):703-7. 

Williams DL, di Luzio NR. Glucan induced modification of 
experimental Staphylococcus aureus infection in normal, 
leukemic and immunosuppressed mice. Adv. Exp. Med. 
Biol. 1979;121(A):291-306.  

Xiao Z, Trincado CA, Murtaugh MP. Beta-glucan 
enhancement of T cell IFNgamma response in swine. Vet. 
Immunol. Immunopathol. 2004;102(3):315-20.  

Yun CH, Estrada A, Van Kessel A, Park BC, Laarveld B. Beta-
glucan, extracted from oat, enhances disease resistance 
against bacterial and parasitic infections. FEMS Immunol. 
Med. Microbiol. 2003;35(1):67-75. [DOI: 10.1016/S0928-
8244(02)00460-1] 

https://mycotopia.net/topic/54575-do-pleurotus-species/
 

 
***** 

 
 
 

 
 

  bpr081 


